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Acknowledgment and Credits

Dr. Enno Rodegerdts

The Nautical Almanac Daily Pages and Sun Almanacs found on our site were originally created
from PyAlmanac written by the great Norwegian sailor Enno Rodegerdts. PyAlmanac used
PyEphem to generate the almanacs and LaTex provided the final formatting. Visit Dr.
Rodegerdts site and learn of his voyages at https://sv-inua.net/

Without his work TheNauticalAlmanac.com wouldn't exist.

Andrew Bauer

Mr. Bauer has taken the initial work of Dr. Rodegerdts and improved it to the excellence found in
the following Daily Pages. Attending foremost to the accuracy of data and then formatting Mr.
Bauer created SkyAlmanac which draws from Brandon Rhodes work Ephem and Skyfield and
provides a clear arrangement of figures required for celestial navigation. To that end his work
was determined, tireless and efficient. In our mutual writing across many lines of longitude he
has always been pleasant, friendly and most affable.

As he has said, "The art of celestial navigation should be promoted, not discouraged, even in the
modern day".

To both of these men we all owe a large debt of gratitude and thanks

Disclaimer and Warning

Prior to use verify the accuracy of The Nautical Almanac or data you download from our site.
They SHOULD NOT and MUST NOT be relied upon for celestial navigation work of any sorts or
any purpose whatsoever. You use them at your own risk or peril.

Errors & Corrections

Contact us if you find any significant errors and describe the correction that should be made.
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5 1 Zle| |s 2 Zle| |s 3 Zle| |s 4 Zlel | 5 Zle| |s 6 Zls
é January é 'g é February E 'g é March ,E 'E é April é 'g é May E 'E é June é 'E
5 Day Day @ f‘ & Day Day ] j s Day Day @ ; % Day Day ] f‘ & Day Day @ ; % Day Day ] _5
> of of alg > of of alg > of of [u]g > of of [[v]g > of of [[u]g 2 of of [vu]g
O |Week Year | 8|3 O |week Year | 8|3 O [week Year| 8|3 Ol|week VYear| 8|3 O |week Year| 8|3 O |week Year| 8|3
1 |Sun 1 364| 1 1 |Wed 32 3335 1 |Wed 60 |305| 9 1 |Sat 91 (274|113 1 [Mon 121 (244]18 1 (Thu 152 121322
2 [Mon 2 363 2 [Thu 33 [332 2 |Thu 61 (304 2 |Sun 92 [273]|14 2 [Tue 122 (243 2 |Fri 153 1212
3 [Tue 3 362 3 |Fri 34 331 3 |Fri 62 1303 3 [Mon 93 [272 3 |Wed 123 242 3 [Sat 154 1211
4 [wed 4 (361 4 [sat 35 |330 4 [sat 63 [302 4 [Tue 94 (271 4 [Thu 124 (241 4 [sun 155 [210(23
5 [Thu 5 |360 5 |Sun 36 [329] 6 5 |sun 64 [301[10 5 [wed 95 [270 5 |Fri 125 240 5 [Mon 156 |209
6 [Fri 6 359 6 (Mon 37 (328 6 (Mon 65 (300 6 |Thu 96 (269 6 [Sat 126 (239 6 [Tue 157 1208
7 [Sat 7 358 7 [Tue 38 [327 7 [Tue 66 (299 7 |Fri 97 [268 7 [Sun 127 (238]19 7 (wed 158 1207
8 [Sun 8 357( 2 8 |Wed 39 (326 8 |Wed 67 (298 8 [Sat 98 |[267 8 [Mon 128 (237 8 |Thu 159 206
9 [Mon 9 356 9 |Thu 40 325 9 |Thu 68 297 9 [Sun 99 |266|15 9 [Tue 129 1236 9 |Fri 160 [205
10 (Tue 10 [355 10 |Fri 41 324 10 |Fri 69 296 10 (Mon 100 [265 10|Wed 130 |235 10 [Sat 161 [204
11 |wed 11 354 11|sat 42 323 11sat 70 |295 11(Tue 101 |264 11(Thu 131 (234 11|Sun 162 |203|24
12Thu 12 353 12|sun 43 [322] 7 12|sun 71 |294|11 12|wed 102 [263 12|Fri 132 (233 12|Mon 163 [202
13 |Fri 13 352 13 [Mon 44 321 13 [Mon 72 |293 13(Thu 103 [262 13[sat 133 [232 13(Tue 164 [201
14sat 14 351 14(Tue 45 (320 14(Tue 73 [292 14|Fri 104 [261 14(Sun 134 [231]20 14|wed 165 |200
15 [Sun 15 |350| 3 15 [wed 46 |319 15 [wed 74 (291 15 sat 105 (260 15 [Mon 135 |230 15[Thu 166 [199
16 |Mon 16 |349 16 [Thu 47 318 16 [Thu 75 1290 16 [Sun 106 [259(16 16 |Tue 136 1229 16 |Fri 167 [198
17 |Tue 17 |348 17 |Fri 48 317 17 |Fri 76 289 17 |Mon 107 |258 17 |Wed 137 1228 17 [Sat 168 [197
18|Wed 18 347 18sat 49 |316 18|sat 77 |288 18(Tue 108 [257 18(Thu 138 (227 18(Sun 169 19625
19(Thu 19 |346 19/Sun 50 [315]8 19/Sun 78 [287[12 19|wed 109 |256 19 |Fri 139 |226 19|Mon 170 |195
20 [Fri 20 [345 20 Mon 51 |314 20 [Mon 79 |286 20(Thu 110 |255 20 sat 140 |225 20(Tue 171 |194
21|Sat 21 344 21|Tue 52 313 21|Tue 80 |285 21|Fri 111 [254 21|Sun 141 |224(21 21|wWed 172 193
22|Sun 22 |343| 4 22 (Wed 53 312 22 (Wed 81 |284 22 (Sat 112 |253 22|Mon 142 1223 22(Thu 173 192
23 [Mon 23 (342 23 [Thu 54 311 23 [Thu 82 [283 23(sun 113 |252[17 23 [Tue 143 (222 23(Fri 174 191
24 [Tue 24 341 24 |Fri 55 |310 24 Fri 83 [282 24|Mon 114 [251 24 |wed 144 (221 24(sat 175 190
25 [wed 25 340 25[sat 56 |309 25 [sat 84 [281 25(Tue 115 [250 25[Thu 145 (220 25(sun 176 |189]26
26 |Thu 26 [339 26|Sun 57 |308(9 26 |Sun 85 28013 26 |Wed 116 |249 26 [Fri 146 1219 26|Mon 177 |188
27 [Fri 27 338 27 |Mon 58 307 27 |Mon 86 |279 27|Thu 117 |248 27|Sat 147 1218 27|Tue 178 187
28|Sat 28 (337 28|Tue 59 |306 28|Tue 87 |278 28|Fri 118 |247 28|Sun 148 |1217|22 28|wWed 179 |186
29 |Sun 29 |336( 5 29 (Wed 88 277 29 (Sat 119 |246 29|Mon 149 1216 29|Thu 180 [185
30|Mon 30 (335 30(Thu 89 |276 30|Sun 120 [245(18 30|Tue 150 |215 30|Fri 181 [184
31|Tue 31 334 31 |Fri 90 |[275 31|wed 151 (214

Day of Week, Week Number, Day of Year, Remaining Days of Year
s 7 T3] [s[__= TTe] [sl_—=_J21z| [s—°_J 2z sl ]2z [s_—2 ]2z
é July 5 g <EC> August = g é September | S 'g é October | S g § November | -5 'E é December | S 'E
5 Day Day g i 5 Day Day E i 5 Day Day E i 5 Day Day g i 5 Day Day g ; 5 Day Day 5 ;
>|of of ol g >|of of |alg >|of of [v]g 2 |of of | 0lg >|of of 0] 2 |of of | ulg
O [week vear [S[3 O [week Year | 8|3 O [week Year| 8|3 O|week Year| 8|2 O|week Year| 8|3 O|week Year| 8|3
1 |Sat 182 |183|26 1 [Tue 213 [152]31 1 |Fri 244 [121|35 1 |Sun 274 | 91 |40 1 (Wed 305 | 60 |44 1 |Fri 33530 (48
2 [Sun 183 |182|27 2 |Wed 214 |151 2 [Sat 245 1120 2 |[Mon 275 | 90 2 [Thu 306 | 59 2 [Sat 336 | 29
3 [Mon 184 181 3 |Thu 215 |150 3 [Sun 246 111936 3 [Tue 276 | 89 3 |Fri 307 | 58 3 [|Sun 337 |28 |49
4 |Tue 185 180 4 [Fri 216 |149 4 |Mon 247 1118 4 |Wed 277 | 88 4 [Sat 308 | 57 4 [Mon 338 |27
5 [wed 186 |179 5 [Sat 217 [148 5 [Tue 248 (117 5 |Thu 278 | 87 5 |Sun 309 | 56 |45 5 |Tue 339 | 26
6 |Thu 187 |178 6 |Sun 218 |147|32 6 |Wed 249 1116 6 [Fri 279 | 86 6 (Mon 310 | 55 6 |Wed 340 | 25
7 [Fri 188 |177 7 [Mon 219 |146 7 |Thu 250 1115 7 |Sat 280 | 85 7 [Tue 311 | 54 7 (Thu 341 | 24
8 [Sat 189 |176 8 [Tue 220 |145 8 [Fri 251 1114 8 [Sun 281 | 84 |41 8 |Wed 312 | 53 8 [Fri 342 | 23
9 [Sun 190 |175(|28 9 |Wed 221 |144 9 [Sat 252 1113 9 (Mon 282 |83 9 [Thu 313 | 52 9 [Sat 343 | 22
10 |Mon 191 |174 10(Thu 222 |143 10 |Sun 253 1112|37 10|Tue 283 | 82 10 [Fri 314 | 51 10(Sun 344 | 21 (50
11|Tue 192 |173 11 |Fri 223 [142 11|Mon 254 111 11|wWed 284 | 81 11|Sat 315 | 50 11|Mon 345 | 20
12|wed 193 |172 12 [Sat 224 141 12 [Tue 255 [110 12|Thu 285 | 80 12|Sun 316 | 49 |46 12|Tue 346 | 19
13|Thu 194 171 13 [Sun 225 |[140|33 13 |wed 256 [109 13 |Fri 286 | 79 13 |Mon 317 | 48 13 |Wed 347 | 18
14 |Fri 195 |170 14 |Mon 226 |139 14|Thu 257 1108 14|Sat 287 | 78 14 |Tue 318 | 47 14 (Thu 348 (17
15[Sat 196 |169 15[Tue 227 |138 15 |Fri 258 1107 15|Sun 288 | 77 |42 15|wed 319 | 46 15 |Fri 349 | 16
16 |Sun 197 |168|29 16 |wed 228 |137 16 |Sat 259 1106 16 |Mon 289 | 76 16 [Thu 320 | 45 16 |Sat 350 | 15
17 |Mon 198 |167 17Thu 229 |136 17 |Sun 260 |105|38 17 |Tue 290 | 75 17 |Fri 321 | 44 17|Sun 351 |14 |51
18 |Tue 199 |166 18 |Fri 230 |135 18 |Mon 261 1104 18|wWed 291 | 74 18 |Sat 322 |43 18|Mon 352 (13
19 (Wed 200 [165 19 |Sat 231 |134 19 |Tue 262 1103 19|Thu 292 | 73 19 |Sun 323 | 42 |47 19|Tue 353 (12
20 (Thu 201 [164 20 (Sun 232 |133|34 20 (Wed 263 1102 20 |Fri 293 | 72 20 (Mon 324 | 41 20 (wed 354 | 11
21 |Fri 202 [163 21(Mon 233 |132 21(Thu 264 |101 21|Sat 294 | 71 21(Tue 325 | 40 21|Thu 355 |10
22 |Sat 203 [162 22 |Tue 234 131 22 |Fri 265 1100 22|Sun 295 |70 |43 22 (wed 326 | 39 22 |Fri 35 | 9
23|Sun 204 |[161]30 23 (Wed 235 (130 23 |Sat 266 | 99 23 (Mon 296 | 69 23(Thu 327 |38 23 (Sat 357 | 8
24 (Mon 205 [160 24(Thu 236 |129 24 |Sun 267 | 98 |39 24|Tue 297 | 68 24 |Fri 328 |37 24|Sun 358 | 7 |52
25(Tue 206 [159 25 |Fri 237 |128 25 [Mon 268 | 97 25|Wed 298 | 67 25|Sat 329 | 36 25|Mon 359 | 6
26 (Wed 207 [158 26 |Sat 238 |127 26 |Tue 269 | 96 26|Thu 299 | 66 26|Sun 330 | 35|48 26 |Tue 360 | 5
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28 |Fri 209 |[156 28 (Mon 240 |125 28(Thu 271 |1 94 28(Sat 301 | 64 28|Tue 332133 28|Thu 362 | 3
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Thirty days hath September, April, June, and November; February has twenty-eight alone, All the rest have thirty-one,
Excepting leap-year, that's the time when February's days are twenty-nine.




Useful Information

Time Signals- by telephone

WWV 303-499-7111 WWVH 808-335-4363

CHU English: 613-745-1576 (CHU provides only Eastern time announcements)
French: 613-745-9426

Time signals- by Radio
WWYV (Fort Collins, Colorado) 2.5, 5, 10, 15, 20 MHz (male voice)
WWVH ( Kauai, Hawaii) 2.5,5,10, 15 MHz (female voice)
CHU (Ottawa, Canada) 3330, 7850, and 14,670 kHz (USB)

Bowditch 2079- The American Practical Navigator
https://TheNauticalAlmanac.com/2019_Bowditch- American_Practical_Navigator.html
Organized in a convenient and useful manner. Download the Chapters, Parts or Tables you want or

the entire work.

The Terrestrial Almanac Annual calendar and day planner for the entire year.

https://TheNauticalAlmanac.com/TerrestrialAlmanac.html

Pub. No. 249 Download individual Latitudes or Volumes

Epoch 2020 https://www.thenauticalalmanac.com/Pub_No_249 _Epoch_2020.html
Epoch 2025 https://www.thenauticalalmanac.com/Pub_No_249 Epoch_2025.html

Pub. No. 229 Download individual Volumes covering a range of Latitudes

https://TheNauticalAlmanac.com/Pub. No. 229.html

Sight Reduction Forms & Methods

https://www.TheNauticalAlmanac.com/Methods.html

Time Signals and Links.odt
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Celestial Navigation
useful Formulas

About Calculators
The Casio fx-300ES Plus is an inexpensive calculator at about 11 USD. It features natural input so you enter a formula

just as it would be written on paper. Entering degrees, minutes and seconds is very simple. The Casio fx-300ES Plus has
9 memory locations and you can review many of the previous entries you make using a special key on the calculator.

Determine Hc using a calculator

The formula

Hc = asin[sin(Declination)*sin(Latitude) + cos(Latitude)*cos(Declination)*cos(LHA)]

As it would be entered into the Casio calculator Note-Sin™ is the arc-sin key

Sin™'(Sin(Ap Latitude) x Sin(Declination) + Cos(Ap Latitude) x Cos(Declination) x Cos(LHA)

Declination is the declination of the Celestial body you're observing. When the heavenly body's declination is Contrary
name to your Ap Latitude enter a negative sign before it.

Latitude “The AP latitude is chosen to be the nearest whole degree in latitude to the DR latitude.” from Bowditch 2019
Vol. 1 Chapter 19 section 1902 p. 310 Consider this to be where you are, think you are or where you would like to determine
Hc for. Typically, you'll be using an Assumed position Latitude or Ap Latitude as it's called. See Bowditch 2019 Vol. 1 Chapter
19 section 1902 p. 310

About LHA determination

Assumed Position longitude (a\) “The AP longitude is that nearest the DR longitude resulting in a whole degree of
LHA for the observed body.” From Bowditch 2019 Vol. 1 Chapter 19 section 1902 p. 310

In Western Longitudes see Bowditch 2019 Vol. 1 Chapter 19 section 1905 p. 313
LHA is the Local Hour Angle derived by subtracting your Assumed Longitude (a A) whole degree value from the whole
degree GHA (Greenwich Hour Angle) value. If GHA is less than the a A than the add 360° to it then subtract the aA.
Ignore the arc minutes of GHA and aA.
Example when GHA is lessthan aA GHA=43°25.2" aA=W 55°15.1
360°+43°=403° Then....403° — 55°=348° (LHA)
In Eastern Longitudes see Bowditch 2019 Vol. 1 Chapter 19 section 1905 p. 313
LHA, in Eastern Longitudes, is determined by adding the entire GHA figure (degrees and minutes) to the whole degree
figure of the Assumed longitude (aN) plus the amount of arc minutes required to get to the next degree of the GHA. If
the resulting LHA figure is greater than 360° then subtract 360° from the figure to obtain the LHA.
Example- GHA=58°01.2" aA=E9°10.1 (ignore the 10.1°)
Step 1- get GHA degree difference; 59°-58°01.2' = 0°58.8’
Step 2- add aA degrees to difference found instep 1; 9°+0°58.8'= 9°58.8' aA
Step 3- get LHA;  58°01.2 + 9°58.8' = 68° (LHA)
Why would you want to determine Hc using a calculator?

It's Faster than looking up in Pub. No. 249 and Pub. No. 229, highly accurate and you don't need a lot of printed out
pages of Latitudes from Pub. No. 249 and Pub. No. 229. Pub. No. 249 Vol. 2 & 3 don't cover any declination greater than
29 degrees so you'd have to use Pub. No. 229 which is extremely large.



Celestial Navigation

Determine Z

Z =acos[(sin(Declination) — sin(Ap Latitude) x sin(Hc)) + (cos(Ap Latitude) x cos(Hc))]
As it would be entered into the Casio calculator... Note- Cos™ is the arc-cosine key
Cos™((Sin(Declination) — Sin(AP Latitude) x Sin(Hc)) + (Cos(AP Latitude) x Cos(Hc)

If the heavenly body's declination is Contrary name to the Ap Latitude enter a negative sign before
it.

To obtain Zn see the rules below for Northern and Southern latitudes.

Determine Z independent of Hc

7 - tan_l( sin LHA )

(cos Ltand) — (sin L cos LHA)

“L”is latitude and "d”is declination. When the heavenly body's declination is Contrary name to your
Ap Latitude enter a negative sign before it.

As it would be entered into the Casio calculator... Note- tan™ is the arc-tangent key

Z =tan” ((sin (LHA) + (cos(AP latitude) x tan(declination) — (sin(AP latitude) x cos(LHA))

The sign convention used in the calculation of this azimuth formula is as follows:
from Bowditch Chapter 22 CALCULATIONS AND CONVERSIONS, page 331

1) If latitude and declination are of contrary name, declination is treated as a negative quantity;
2) If the local hour angle is greater than 180°, it is treated as a negative quantity. If the azimuth
angle as calculated is negative, add 180° to obtain the desired value.

To obtain Zn apply the following rules

In Northern Latitudes In Southern Latitudes
LHA greater than 180°....Zn=Z LHA greater than 180°....Zn=180°-Z
LHA less than 180°........... Zn=360°-Z LHA less than 180°........... Zn=180°+Z

Determine Refraction 0.96 =+ Tan of (Ha)
Gives good results down to about 8° from the horizon but not less.

Refraction (good overall formula from 90° to below 8° from the horizon)

7.31
= cot [ Hy + ——
Hp = co ( +Ha+4.4)



As it would be entered into the Casio calculator...

1+ Tan((Ha + (7.31 + (Ha + 4.4))
Both refraction formulas use the standard pressure and temperature of;

1010mb  10°C
29.83in 53°F

Determine Dip using feet 0.97 x (Square Root of He (Height of Eye) in feet)
Determine Dip using meters 1.76 x (Square Root of He (Height of eye) in meters)

Rules to Calculate Latitude using the Sun- Noon-Sight

1- Latitude and declination Same name but latitude is greater than declination:
Latitude= (90° - Ho) + declination

2- Latitude and declination Same name but declination greater than latitude:
Latitude= Declination — (90° - Ho)

3- Latitude and declination Contrary name:
Latitude= (90° - Ho) — Declination

To get AP longitude (needed for plotting the LOP)

In Western longitudes

Combine the DR Longitude figure with only the minutes (of arc) of the total GHA figure. The Ap A
figure will be used when plotting the LOP on the UPS.

In Eastern longitudes
In Eastern longitudes the Ap A is determined as follows;
DR longitude + (0°60" minus GHA minutes of arc)

Example- E 075° + (0°60' — 0° 02')= 75° 58' Ap longitude

Rl
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Explanation of The Nautical Almanac Daily Pages

Date and Time based on GMT/UT

Mer. pass- meridian passage of Aries at the Prime Meridian- Greenwich- 0°. Time figure is GMT/UT.

Planet or Moon GHA v value and planet or Moon declination d value.

v- “The change in hour angle arising from v of the body at the time of the sight observation is accounted
for with the v correction.” Source- Bowditch 2017, Chapter 19- Sight Reduction p. 313. The planet’s v is positive
unless preceeded by a minus sign which is sometimes the case with Venus. The sign of the Moon's v is
positive.

d- “The change in declination of the body at the time of the sight observation is accounted for with the d
correction.” Source- Bowditch 2017, Chapter 19- Sight Reduction p. 313. The sign of the Moon or planet’s d
correction is determined by the declination trend- positive if successive declination values increase and
negative if they decrease.

Corrections for both v and d are found in the Increments and Corrections pages of The Nautical Almanac.

To find the correction for either v or d enter the Increments and Corrections pages for the minutes in time
of the observation and find the value in the v and d corr. columns Find the v, or d, value in the left side of
one of the three columns. To the right of that value is the v, or d, correction. Be sure to add or subtract
the values depending upon the sign of the value as mentioned above.

Example For v & d correction- June 10, 2020 GMT-21:19:10 Body- Moon
GHA= 247°20.4 v=12.1 Dec= S17°43.8 d=8.9
GHA increment 4°34.4' d- correction for 8.9’ - _0°02.9
v-correction for 12.1" +_0°03.9’ dec= S17°40.9'

GHA= 251°58.7
declination trend is decreasing so the sign of d correction is
negative

m- is the magnitude or brightness of the planet.

A bright planet will have a minus sign beside the figure. A fainter planet will have no sign beside its
magnitude figure.

Stars- SHA, Sidereal Hour Angle, and Declination. 59 stars are listed.

Typically, only 57 stars are used for navigational purposes in both Northern and Southern Hemispheres.
Here you'll also find Polaris and Scheat. In the Northern Hemisphere Polaris is often used for
determination of latitude.

Mer. pass- planet meridian passage time at the Prime Meridian- Greenwich- 0°. Time figure is GMT/UT.

SHA- planet SHA.

Planet SHA is calculated by subtracting Aries GHA from planet GHA. If planet GHA figure is less than Aries
GHA, add 360° to planet GHA and then subtract Aries GHA.

Horizontal parallax- for Venus and Mars.

Horizontal parallax is the angle subtended by half the Earth’s diameter as viewed from the planet in
minutes of arc.

SD- Semi-diameter of the Sun in minutes of arc.

One half of the angular width of the Sun as observed on earth.

www.TheNauticalAlmanac.com




10 d- the daily average change, per hour, in the Sun’s declination in minutes of arc.
» SD- Semi-diameter of the Moon in minutes of arc.
Semi-diameter is one half of the angular width of the Moon, as observed on earth.
HP- the angle between two lines, one from the center of the Moon to the center of the Earth, the other
12 from the center of the Moon to the edge of the Earth. This angle is about 56', but it changes slightly from
day to day as the distance to the Moon changes along its elliptical path around the Earth.
Source- starpath.com
Sun- Eqn. of Time- Basically the Equation of Time (EoT) is the difference between clock time and time
seen on a sundial. This is comparing “clock time”, as a mechanical measurement of time, and the sundial
being time determined by the position of the Sun at any given moment. The figures listed are for 00" and
12", Using the EoT you can get fairly accurate determination of when Meridian Passage (Local Apparent
Noon) occurs at your position. Unshaded EoT values are subtracted from 12:00 to get Meridian Passage.
Shaded EoT values are added to 12:00 to get Meridian Passage. An Equation of Time chart (as a curve) is
13 provided in each almanac on TheNauticalAlmanac.com
Example- Meridian Passage on May 30, 2020 equals 12:00 — EoT of 2 minutes 21 seconds
MP= 11:57:39 Local Apparent Noon
Example- Meridian Passage on August 25, 2020 equals 12:00 + EoT of 1 minute 59 seconds
MP= 12:01:59 Local Apparent Noon
14 Sun- Mer. Pass just to the right of the Eqn. of Time is the approximate GMT/UT when the Sun crosses The
Prime Meridian (at Greenwich) for that specific date.
Moon- Mer. Pass- is the approximate GMT/UT when the Moon crosses The Prime Meridian (at Greenwich)
or the 180° line of longitude.
15 Upper means the GMT/UT when the Moon crosses The Prime Meridian (Greenwich).
Lower means the GMT/UT when the Moon crosses the 180° line of longitude.
Moon- Age- this is the number of days past a new Moon. Typically, there are 29 days in a lunar month.
16 Moon- %- the amount of the Moon's illumination. 100% would be a full moon. 49% would be about ¥z of
the Moon is illuminated. A 3 day range percentage is provided but only one graphic for the phase.
(morning) Twilight- Naut.- the approximate GMT/UT when morning Nautical Twilight begins.
L Nautical twilight is the time when the center of the sun is 12° below the horizon and the horizon is visible
see notes |enough to be used for marine sextant observations.
at bottom | First locate your approximate Latitude in the Lat. column and then follow across horizontally to the right
to find the time.
17+ (morning) Twilight- Civil- the approximate GMT/UT of morning civil twilight starts when the geometric
center of the sun is 6° below the horizon.
see notes First locate your approximate Latitude in the Lat. column and then follow across horizontally to the right
at bottom . ’
to find the time.
17* Sunrise- the approximate GMT/UT when the Sun is 0° 50' (semi-diameter plus refraction) below the
horizon.
seenotes | _. . . . . .
at bottom First locate your approximate Latitude in the Lat. column and then follow across horizontally to the right

to find the time.
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17% Sunset- the approximate GMT/UT when the Sun is 0° 50' (semi-diameter plus refraction) below the
horizon.
see notes

at bottom First locate your approximate Latitude in the Lat. column and then follow across horizontally to the right

to find the time.

17+ (evening) Twilight- Civil- the approximate GMT/UT of evening civil twilight that ends when the geometric
center of the sun is 6° below the horizon.
see notes

at bottom First locate your approximate Latitude in the Lat. column and then follow across horizontally to the right

to find the time.

(evening) Twilight- Naut.- the approximate GMT/UT of when evening Nautical Twilight ends.

17> Nautical twilight is the time when the center of the sun is 12° below the horizon and the horizon is no
see notes |longer visible enough to be used for sextant observations.

at bottom | First locate your approximate Latitude in the Lat. column and then follow across horizontally to the right
to find the time.

18* Moonrise- the approximate GMT/UT when the Moon is about 0° 05' to 0° 10' below the horizon.

see notes |First locate your approximate Latitude in the Lat. column and then follow across horizontally to the right
at bottom [ to find the time under the specific day.

18* Moonset- the approximate GMT/UT when the Moon is about 0° 05' to 0° 10' below the horizon.

see notes |First locate your approximate Latitude in the Lat. column and then follow across horizontally to the right
at bottom [ to find the time under the specific day.

* Note-

3 means the Sun or Moon remains continuously above the horizon on that day.

—:— can also mean twilight lasts all night
Bl means the Sun or Moon remains continuously below the horizon on that day.

—:— means Moon does not rise or set on that day but may have risen or set the previous day or following day.

* Note- Time of Sunrise, Sunset, Moonrise, Moonset and twilight is based on GMT/UT of the event at 0° (Greenwich) and
can be condsidered as approximate LMT (Local Mean Time) with a tolerance of +/- 30 minutes depending on where you
are within a time zone.

Wednesday, February 24, 2021
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January 01, 02,03 (Fri., Sat., Sun.)

Aries Venus Mars Jupiter Saturn Stars
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 | 100°32.5 | 181°58.1 $23°38.5 | 318°040 N18°45.1 | 131°37.2 S13°365 | 275°29.0  NO00°18.5 Alpheratz ~ 357°46.2  29°00.0
1 | 115°35.0 | 196°57.1 38.4 | 333°06.8 45.4 | 146°39.2 36.4 | 290°32.3 185 Ankaa  353°18.1  -42°15.2
2 | 130°37.4 | 211°56.1 383 | 348°09.6 456 | 161°412 362 | 305°34.7 185 Schedar  349°43.6  56°35.9
3 | 145°30.9 | 226°55.1 - 382 3°12.4 - 458 | 176°43.2 - 360 | 320°37.1 185 Diphda ~ 348°58.3  -17°55.9
4 | 160°42.4 | 241°542 381 | 18°15.2 46.0 | 191°45.1 35.8 | 335°395 185 Achernar  335°28.3  -57°11.3
5 | 175°44.8 | 256°53.2 380 | 33°18.1 46.2 | 206°47.1 35.7 | 350°41.9 185 Hamal ~ 328°03.5  23°30.8
6 | 190°47.3 | 271°522  S23°37.0 | 48°20.9  N18°46.5 | 221°49.1  S13°355 5°443  NO00°18.5 Polaris  318°47.1  89°18.8
7 | 205°49.8 | 286°51.3 378 | 63°23.7 46.7 | 236°51.1 353 | 20°46.7 185 Akamar  315°19.9  -40°16.0
8 | 220°52.2 | 301°50.3 377 | 78°265 46.9 | 251°53.0 351 | 35°49.2 18.5 Menkar  314°17.5 4°07.8
9 | 235°54.7 | 316°49.3 - 376 | 93°20.4 - 47.1 | 266°55.0 - 350 | 50°51.6 18.4 Mirfak  308°43.7 49°54.0
10 | 250°57.2 | 331°48.4 37.5 | 108°32.2 47.3 | 281°57.0 348 | 65°54.0 18.4 | Aldebaran  290752.0 167319
11 | 265°50.6 | 346°47.4 37.4 | 123°35.0 47.6 | 296°59.0 346 | 80°56.4 18.4 Rigel ~ 281°14.1 8°11.4
° ° ° ° ° ° ° ° ° Capella 280°37.8 46°00.6
12 | 281°02.1 1°46.4  $23°37.3 | 138°37.9 N18°47.8 | 312°00.9  S13°34.4 | 05°58.8  NO00°18.4 Bolotrie 278°34.4 o015
13 | 206°045 | 16°45.5 37.2 | 153°40.7 48.0 | 327°02.9 343 | 111°01.2 18.4 Eloath 2789155 289370
14 | 311°07.0 | 31°445 37.1 | 168°435 482 | 342°04.9 341 | 126°03.6 18.4 Allam  275°45.0 o117
15 | 326°09.5 | 46°435 - 37.0 | 183°46.4 - 485 | 357°06.8 - 339 | 141°06.0 184 || pojolgense 2719037 79045
16 | 341°11.9 | 61°42:6 36.9 | 198°49.2 487 | 12°08.8 337 | 156°08.4 18.4 Canopus 263°56.7 520421
17 | 356°14.4 | 76°41.6 36.8 | 213°52.0 489 | 27°108 336 | 171°10.8 18.4 S om8o3n5 169436
2 18 11°16.9 | 01°40.6  S23°36.7 | 228°54.9 N18°40.1 | 42°12.8  S13°33.4 | 186°13.2  N00°18.3 Adara  255°14.1  -28°50.2
19 26°19.3 | 106°39.6 365 | 243°57.7 494 | 57°147 332 | 201°15.7 18.3 Procyon  245°01.0 5°12.0
20 41°21.8 121°38.7 36.4 259°00.6 49.6 72°16.7 33.0 216°18.1 18.3 Pollux 243°30.3 28°00.0
21 56°24.3 | 136°37.7 - 363 | 274°03.4 - 498 | 87°18.7 - 329 | 231°205 18.3 Avior  234°18.6  -59°32.4
22 71°26.7 | 151°36.7 36.2 | 289°06.3 50.0 | 102°20.7 327 | 246°22.9 183 Suhail  222°54.0  -43°28.3
23 86°29.2 | 166°35.8 36.1 | 304°09.1 50.3 | 117°22.6 325 | 261°25.3 183 || Miaplacidus ~ 221°390.7  -60°45.4
X Mer.pass.17:14 v-1.0 d0.1 m-3.8 v2.8 d0.2 m-0.7 V2.0 d0.2 m-2.0 v2.4 d-0.0 m0.9 é'epg'rh:‘i gé;:igg i?:gi-g
o o
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec De,?eubtﬂ}: }g;ig;é ﬂo;‘});‘,j
0 | 101°317 | 181°34.8  $23°36.0 | 319°12.0 N18°50.5 | 132°24.6 S13°323 | 276°27.7  NO00°18.3 Gienah  175°54.9  -17°35.9
1 | 116°34.1 | 196°33.8 35.8 | 334°14.8 50.7 | 147°26.6 322 | 201°30.1 18.3 Acrux  173°123  -63°09.1
2 | 131°36.6 | 211°32.9 35.7 | 349°17.7 51.0 | 162°28.6 32.0 | 306°325 183 Gacrux  172°03.9  -57°10.0
3 | 146°30.0 | 226°31.9 - 356 4°20.5 - 512 | 177°30.5 - 318 | 321°34.9 18.3 Alioth  166°22.8  55°53.9
4 | 161°415 | 241°30.9 355 | 19°23.4 51.4 | 102°325 316 | 336°37.3 18.2 Spica  158°34.0  -11°12.9
5 | 176°44.0 | 256°30.0 353 | 34°26.2 51.6 | 207°34.5 315 | 351°30.8 18.2 Alcaid ~ 153°00.9  49°15.4
6 | 191°46.4 | 271°200 $23°35.2 | 49°20.1  N18°5L.9 | 222°36.4  S13°313 6°42.2  NO00°18.2 Hadar  148°51.9  -60°25.1
7 | 206°48.9 | 286°28.0 351 | 64°31.9 52.1 | 237°38.4 311 | 21°446 18.2 Menkent ~ 148°108  -36°25.1
8 221°51.4 | 301°27.1 34.9 79°34.8 523 | 252°40.4 30.9 36°47.0 18.2 Arcturus  145°58.0 19°07.9
9 | 236°53.8 | 316°26.1 - 348 | 04°37.7 - 526 | 267°42.4 - 308 | 51°40.4 182 || Rigil Kent. ~ 139°556  -60°52.4
10 | 251°56.3 | 331°25.1 34.7 | 109°40.5 52.8 | 282°44.3 306 | 66°51.8 18.2 Zubenelg. 1377084  -16°05.0
11 | 266°58.8 | 346°24.2 345 | 124°43.4 53.0 | 297°46.3 304 | 81°542 18.2 AT‘;‘Chab 32022-2 22008-5
12 | 282°01.2 1°23.2  $23°34.4 | 139°46.3  N18°53.3 | 312°48.3  S13°30.2 | 96°56.6  N00°18.2 s 112029? _260‘2‘7';
13 | 207°03.7 | 16°22.2 343 | 154°49.1 535 | 327°50.2 301 | 111°50.1 18.2 e 1079344 699026
14 | 312°06.1 | 31°213 341 | 169°52.0 53.7 | 342°52.2 29.9 | 127°0L5 18.2 Sabik 102°158 159443
15 | 327°086 | 46°20.3 - 340 | 184°54.9 - 540 | 357°54.2 - 207 | 142°03.9 18.1 chouls Togooes 370066
16 | 342°11.1 | 61°19.3 33.8 | 199°57.7 542 | 12°56.2 295 | 157°06.3 181 || gt 06°00.1 12°331
17 | 357°135 | 76°18.4 33.7 | 215°00.6 54.4 | 27°58.1 293 | 172°08.7 18.1 o g0°478  51°99.2
18 12°16.0 | 901°17.4  S23°33.6 | 230°035 N18°54.7 | 43°00.1  S13°20.2 | 187°11.1  NO0°18.1 || Kaus Aust. 83°47.5  -34°22.8
19 27°18.5 | 106°16.5 33.4 | 245°06.4 549 | 58°02.1 20.0 | 202°13.5 18.1 Vega  80°411 38°47.5
20 42°20.9 | 121°155 333 | 260°09.3 55.1 | 73°04.0 28.8 | 217°16.0 181 Nunki  76°01.8  -26°17.1
21 57°23.4 | 136°14.5 - 331 | 275°12.1 - 554 | 88°06.0 - 286 | 232°18.4 18.1 Altair  62°11.1 8°53.7
22 72°25.9 | 151°13.6 33.0 | 290°15.0 55.6 | 103°08.0 285 | 247°20.8 18.1 Peacock  53°23.6  -56°42.2
23 87°28.3 | 166°12.6 328 | 305°17.9 55.0 | 118°09.9 283 | 2620232 18.1 Deneb  49°337  45°10.1
Mer pass.:17:11 v-1.0 d0.1 m-3.8 V2.9 d0.2 m-0.8 V2.0 d0.2 m-1.9 v2.4 d-0.0 m0.9 AIE;‘;: ;3223-;’ 4222451';
o o
Sun | GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut = 12209 2.2
0 | 102°308 | 181°11.6 S23°32.7 | 320°208  N18°56.1 | 133°11.9  S13°28.1 | 277°256  NO00°18.1 Markab  13°41.0 15°15.7
1| 117°333 | 196°10.7 325 | 335°23.7 56.3 | 148°13.9 27.9 | 202°28.0 181 == A ™
2 | 132°35.7 | 211°09.7 32.4 | 350°26.6 56.6 | 163°15.9 27.8 | 307°30.4 18.1 AN Vene 81995 5 er-pass
3 147°38.2 | 226°08.7 - 322 5°29.4 - 56.8 | 178°17.8 - 27.6 | 322°32.9 18.0 it 2179314
4 | 162°40.6 | 241°07.8 320 | 20°323 57.0 | 193°19.8 27.4 | 337°353 18.0 o 31°04.7
5 177°43.1 | 256°06.8 31.9 35°35.2 57.3 | 208°21.8 27.2 | 352°37.7 18.0 SL;':'J: 174057 4
6 | 192°45.6 | 271°058  S23°31.7 | 50°38.1  N18°57.5 | 223°23.7  S13°27.0 7°40.1  NO00°18.0 -
7 207°48.0 | 286°04.9 31.6 65°41.0 57.8 | 238°25.7 26.9 22°42.5 18.0 || Jan 02 Sat SHA  Mer.pass
8 | 222°50.5 | 301°03.9 314 | 80°43.9 58.0 | 253°27.7 267 | 37°44.9 18.0 Venus  80°03.2 11:54
9 237°53.0 | 316°03.0 - 312 95°46.8 - 58.2 | 268°29.6 - 265 52°47.4 18.0 Mars  217°40.3 02:43
10 252°55.4 | 331°02.0 31.1 | 110°49.7 58.5 | 283°31.6 26.3 67°49.8 18.0 Jupiter 30°53.0 15:08
11 267°57.9 | 346°01.0 309 | 125°52.6 58.7 | 298°33.6 26.2 82°52.2 18.0 Saturn  174°56.1 05:33
12 | 283°00.4 1°00.1  $23°30.7 | 140°555  N18°50.0 | 313°355  S13°26.0 | 97°54.6 N00°18.0 || Jan 03 Sun SHA  Mer.pass
13 | 208°02.8 | 15°50.1 30.6 | 155°58.4 50.2 | 328°37.5 25.8 | 112°57.0 18.0 Venus  78°408 11:56
14 | 313°053 | 30°58.1 304 | 171°01.3 505 | 343°39.5 256 | 127°59.4 18.0 Mars  217°50.0 02:38
15 | 328°07.8 | 45°57.2 - 302 | 186°04.2 - 50.7 | 358°41.4 - 254 | 143°01.9 18.0 Jupiter  30°41.1 15:05
16 | 343°10.2 | 60°56.2 30.1 | 201°07.1 18°50.9 | 13°43.4 253 | 158°04.3 17.9 Saturn  174°54.8 05:29
17 | 358°127 | 75°55.3 20.9 | 216°10.0 19°00.2 | 28°45.4 25.1 | 173°06.7 17.9 :
18 13°151 | 00°543  $23°20.7 | 231°13.0  N19°00.4 | 43°47.3  S13°24.9 | 188°09.1  NO00°17.9 Horizontal pi’:’:f: o1
19 28°17.6 | 105°53.3 205 | 246°15.9 00.7 | 58°49.3 247 | 203°115 17.9 Mo 02 % _
20 43°20.1 | 120°52.4 20.4 | 261°18.8 00.9 | 73°513 246 | 218°13.9 17.9 - :
21 58°22.5 | 135°51.4 - 292 | 276°21.7 - 012 | 88°533 - 244 | 233°16.4 17.9
22 73°25.0 | 150°50.4 20.0 | 201°24.6 01.4 | 103°55.2 242 | 248°18.8 17.9
23 88°27.5 | 165°49.5 28.8 | 306°27.5 017 | 118°57.2 24.0 | 263°21.2 17.9

Mer.pass.:17:07

v-1.0 d0.2 m-3.8

v2.9 d0.2 m-0.8

v2.0 d0.2 m-1.9

v2.4 d-0.0 m0.9

file date- June 16 2020
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1

17
1 2020 J anuary 01 to Jan. 03
h Sun Moon
Wed GHA Dec GHA v Dec d HP Lat. Twilight ‘ sunrise | Sunset ‘ ~ Twilight

0 179°137 523 035 | 110569 153  S09°585 107 543 Naut.  Civil Civil  Naut.
1 194° 13.4 033 | 125313 154 09°47.8 107 543 N72° | 0823 1041 - - 13:27 15:45
2 209° 13.1 031 | 140°057 154 09°'37.1 107 543 N70° | 0805  09:49 - - 14:19 16:03
3 224°12.8 © 030 | 154°40.1 155 09°'263 108 543 68 | 0750  09:16 - - 1452 1618
4 239°12.5 02.8 169° 14.6 15.5 09°15.5 10.8' 54.3 66° 07:37 08:53 10:27 13:41 15:15 16:31
5 254" 12.2 02.6 183°49.1 15.5 09" 04.7 10.8 54.2' 64° 07:26 08:34 09:49 14:19 15:34 16:41
6 269°11.9 S23°024 | 198°236 156  S08°538 109 542 62 | 0717 0818  09:23 14:45 15:49 16:51
7 284°11.6 022 | 212582 156 08429 109 542 60" | 07:09 0805  09:02 15:06 16:02 16:59
8 299°11.3 02.0 227° 32.8 15.6' 08" 32.0 10.9 54.2 N 58° 07:02 07:54 08:45 15:23 16:14 17:06
9 314°11.0 - 018 242° 07.5 15.7' 08°21.0 11.0° 54.2 56° 06:56 07:44 08:31 15:37 16:24 17:12
10 329°10.7 01.6 256" 42.2 15.7 08°10.0 11.0° 54.2' 54° 06:50 07:35 08:19 15:49 16:32 17:18
1 344° 10.4 0L4 | 271°169 157 07°59.0 11.0° 542 5 | 0644 0728 0808 16:00 16:40 17:24
12 350°10.1 S23°01.2 | 285°5L7 158  S07°480 111 542 50° | 06:39 0720  07:58 16:09 16:47 17:29
13 14° 09.8 01.0 | 300°264 15.8 07°369 111 542 45" | 06:28 07:05  07:38 16:29 17:03 17:40

14 29°09.5 00.8 | 315°0L2 158 07°258 111 542 o ) ' . ) . .
N 40 06:18 0652  07:22 16:46 17:16 17:50
15 44°09.2 © 006 | 329°361 159 07°147 111 542 3% | 0608 0640  07:08 17:00 17:28 17:59
16 59° 08.9 004 | 344°109 159 07°035 112 542 30 | 0600 0630 0656 1712 17:38 1808
17 74° 08.6 002 | 358°458 159’ 06'523 112 542 0 | 0544 0611 0635 1732 17:56 1824
18 89°083  $23°00.0 13°20.7 159  S06°411 112 542 N10° | 0528 0554  06:17 17:50 18:13 18:40
19 104° 08.0 22°59.7 27°557  16.0 06°299 112 542 0 | 0511 0538  06:00 18:08 18:30 18:56

20 119° 07.7 59.5 42307 160 06°187 113 542 o . . . , ) .
21 134° 07.5 - 59.3 57°05.6  16.0° 06'07.4 113 542 s %85 %gi 82:38 821‘212 ingg ig:gg 131_13
2 149° 07.2 59.1 71°406  16.0’ 05°561 113 542 30° | o402 o435 0503 19:05 19:32 20:05
23 164° 06.9 58.9 86157  16.0' 05°448 113 542 3 | 0344 0420 0450 1917 1047 2023
SD.=16.3 d=0.2 S.D.=14.8 40" | 0321 0403 0435 19:32 20:05 20:46
= Y 5 oy 5 g o 45" | 0252 0341 0418 1950  20:27 21:15

u i ec " v e S50° | 0208 0312 0356 | 2011 2055 2159
0 179° 06.6 $22°58.7 100° 50.7 16.1 S05°33.4 1.3 54.2' 52° 01:42 02:57 03:45 20:22 21:10 22:24
1 194° 06.3 585 | 115°25.8  16.1’ 05221 114 542 54 | oLo2 0240 0333 5034 2127 .

2 209° 06.0 58.3 130° 00.9 16.1' 05°10.7 11.4 54.2' 56° — 02:19 03:20 20:47 21:
3 224°05.7 © 581 144" 36.0 16.1' 04°59.3 1.4 54.2' 58° — 01:51 03:03 21:04 15
4 239° 05.4 579 | 159°1L1 16.1’ 04°479 114 542 S 60° — 0108  02:44 52:58 —
5 254° 05.1 57.6 | 173463 16.1 04'365 114 542 —— =
6 260°04.8 S22°57.4 | 188°21.4 162  S04°250 115 542 Lat. M oonrise ) M oonset )
7 284° 04.5 572 | 202°56.6 162’ 04'135 115 542 Wed Thu Fri Wed Thu Fri
8 299° 04.2 57.0 | 217°3L7 162’ 047021 115 542 N72 | 1237 1218  12:00 21:58 2343 -
9 314' 039 © 568 | 232069 162 03506 1L5  54.2 N7 | 1226 1213 1202 206 2344 L
10 329° 03.6 56.6 | 246°42.1 162 03°390 115 542 68 | 1217 1210 1203 214 2345 o
1 344° 033 563 | 261°17.3 162’ 03275 115 542 66 | 1200 1207 12:04 9220 2348 o
12 359° 03.0 S22°56.1 275° 52.6 16.2' S03° 16.0 115 54.2' 64° 12:02 12:04 12:05 22:25 23:47 -
13 14°02.8 559 | 290°27.8 162’ 03044 116 542 62 | 1157 1202 12:06 2229 2348 -
14 29°02.5 55.7 305" 03.0 16.2' 02°52.8 11.6' 54.2 60° 11:52 12:00 12:07 22:33 23:49 =
15 44° 022 555 | 319°383 162 02413 116 542 N5g | 1148 1158 12:08 236 23:49 L
16 59° 01.9 552 | 334°135 162 02297 116 542 %6’ | 1144 116 1208 5539 7380 w
17 74°01.6 55.0 | 348°488 163’ 02181 116 542 s | 140 1185 12:00 o 2350 o
18 89°01.3  S22°54.8 3240 163  S02°065 116 542 5 | 1137 1154 1210 %44 2351 o
19 104° 01.0 54.6 17°59.3 16.3' 01" 54.8 116 54.2' 50° 11:34 11:52 12:10 22:46 23:51 e
20 119° 00.7 54.3 32°34.5 16.3' Ol‘: 43.2 116 54.2 45° 11:28 11:50 12:11 22:51 23:52 -
21 | 1347004 coal) 47098 163 01316 118 5421\ 4o | 1123 1148 1202 | 2255 2352 -
2 149° 00.1 53.9 61°450 16.3 01°'199 117 542 3 | 1118 1146 1213 e 9303
23 163 59.8 53.7 76°203 163’ 01'082 117 543 2 | 114 1144 1212 Yol S3ea -
SD.=163  d=02 S.D.=14.8 200 | 1107 1141 1215 | 2306 2354 -

" N 10° 11:01 11:39 12:16 23:11 23:55 -
Fri GHA Dec GHA v Dec d HP 0 | 1055 1136 1217 | 2315 2356 -
0 178°59.5 S22°53.4 90°555 162'  S00°566 117  54.3' . . . . ) ) .
D1 IBRT TR % 13 Nwms B Y| sw | we o um ps | 210 a3y
2 208’ 59.0 530 | 120°06.0 162’ 00332 117 543 300 | 1036 1128 1220 2329 2358 o
3 223587 - 527 | 1347413 162 00215 117 543 3 | 1032 1126 1221 5331 23:59 o
4 238° 58.4 525 | 149°165 162  S00°09.9 117 543 20 | 1027 1125 1222 2335 2359 .

5 253°58.1 523 | 163’517 162 NOO'0L8 117 543 45 | 1021 1122 1223 5338 o 00:00
6 268'57.8 S22°52.0 | 178269 162 NOO'135 117 543 . ) ) . ) . .
7 | 283575 518 | 1937021 162 00252 17 543 || o0 | 10 11200 122 | 2308 - 0040
8 298’ 57.2 51.6 | 207°37.3 162’ 00369 117 543 | 1008 1117 1992 5347 _;_ 00,01
9 313°56.9 - 513 | 222°125 162 00486 117 543 56 | 1005 1115 1226 3349 o 00:01
10 328° 56.6 511 | 236°47.7 162 01°003 117 543 s | 10010 1112 1297 Peifice o 00.02
1 343564 508 | 251228 161 01'120 117 544 seo | 0956 1112 1298 %355 - 00:02
12 358°56.1 S22°50.6 | 265°58.0 161 NO1'237 117  54.4'
13 13°55.8 504 | 280°331 161’ 01'354 117" 544 Sun Moon
14 28°55.5 50.1 | 295°082 161’ 01°471 1.7 544 Da Eqn.of Time Mer. Mer.Pass. Age
15 43552 499 | 309°433 161 01'588 117 544 Y 00" 12" Pass Upper  Lower 68
16 58° 54.9 496 | 324°184 161 02°105 1.7 544 mmss  mmss | hh:mm | hhemom hhemm | 34-53%
17 73°54.6 494 | 338534 16.0 02222 117 544

! ! 01 | 0305 (0320  12:03 17:05 0444
18 88°543 S22°49.2 | 353°284 160 N02°339 1.7 544 02 | 0338 0348 1204 1746 0526
19 103° 54.0 48.9 8035 16.0 02°456 117 544 03 | om0z oale 1204 1827 0606
20 118°53.8 48.7 22°384 16,0 02573 1.7 545 :
21 133°53.5 - 484 377134  16.0 03°09.0 1.7 545
22 148° 53.2 48.2 51°484 159 03206 117 545
23 163° 52.9 47.9 66" 23.3 15 9 03323 11 7 54 5’

SD.=16.3 d=0.2 S.D.=14.8
11
9 10

file date- June 16 2020
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Information in the data page footers

Information pertaining to the IERS EOP data has been added to the odd data page footers if using MiKTeX or TeX Live
(2020 or later). The International Earth Rotation Service (IERS) provides accurate data (updated weekly) on the Earth
Orientation Parameters (EOP).

Earth’s speed of rotation is not constant, i.e. the day length fluctuates.! This is due to internal torques caused by relative
movements and mass redistribution of Earth’s core, mantle, oceans, atmosphere, and cryosphere. This has an immediate
impact on the GHA values of all celestial objects.

The IERS monitors and measures several parameters taking the actual speed of Earth’s rotation into account. Their measured
data begins on 2nd Januaray 1973. Predictive data begins following the last day of (obtained) data and extends about 360
days into the future. (The IERS results are published with a delay of about 18-hours between the date of publication and the
last available date with measured EOP.?) These Nautical Almanac daily pages take the (measured or predicted) UT1-UTC
values into account providing highly accurate navigational data especially if the predictions are fairly recent.

As long as either measured or predicted data is available the footer will show:
IERS Earth Orientation data as of dd-mmm-yyyy
This indicates that IERS EOP data is in use - older dates are measured; newer dates are predictions.

If the final date of IERS prediction data is on the current data page, the footer shows:
IERS Earth Orientation predictions end dd-mmm-yyyy

Pages with dates beyond the final date of IERS prediction data have the following footer:
No IERS EOP prediction data available
Skyfield then defaults to using the AT and leap second files that ship with Skyfield internally.

The footers mentioned are only displayed as long as 'uselERS = True’ is set in config.py to enable use of IERS EOP data.

Brief historical overview

The story begins with the XEphem astronomical library, which is declared ’end of life’ by its author, Elwood Charles Downey,
as no further updates are planned. He generously gave permission for use of XEphem code in Ephem (also known as Pyephem),
an astronomical library authored by Brandon Rhodes. Enno Rodegerdts (https://sv-inua.net/) created the original Nautical
Almanac ’daily pages’ in Pyalmanac using Python 2 and LaTeX. After contacting him I obtained permission for its future
enhancement and maintenance. Pyalmanac uses Ephem.

Meanwhile Brandon Rhodes was working on a far more sophisticated astronomical library, Skyfield. This was ’state of the
art’ and clearly surpassed the 'Jean Meeus’-based Pyephem/Ephem. Skyfield uses NASA’s NAIF (Navigation and Ancillary
Information Facility) SPICE algorithms. The results agree with those from the HORIZONS System (operated by NASA JPL
(Jet Propulsion Laboratory) SSD (Solar System Dynamics) group, not by NAIF'). This in turn implies that celestial positions
calculated by Skyfield agree with those generated by the United States Naval Observatory and their Astronomical Almanac
to within 0.0005 arcseconds (half a milliarcsecond).

Pyephem was then in 'maintenance mode’. Clearly Pyalmanac needed adaptation to use Skyfield, and thus SFalmanac was
born. However its performance was poor regarding the calculation of ’events’ such as: sunrise, sunset, moonrise, moonset,
civil twilight start/end and nautical twilight start/end. An interim (faster) solution was required.

A hybrid application, originally named Skyalmanac, was developed using Ephem to calculate ’events’ and Skyfield for the rest.
This was indeed much faster at the cost of poorer ’event time’ data. It took a while to find a better solution: multiprocessing,
which was built into SFalmanac. This now could compare to the execution times in Pyalmanac but with improved data.

New functionality was added to SFalmanac, e.g. lunar phase as a graphic; Lunar Distance tables and charts. The original
Skyalmanac is deprecated and has now been replaced with the latest SFalmanac code, so Skyalmanac and SFalmanac are
now identical apart from the name. Since April 2019 http://thenauticalalmanac.com has been publishing Celestial Navigation
related material with software provided here.

Lhttps://en.wikipedia.org/wiki/Day_length_fluctuations
2https://hpiers.obspm.fr/eoppc/bul/bulb/explanatory.html



January 01, 02, 03 UT (Sun., Mon., Tue.)

Aries Venus Mars Jupiter Saturn Stars
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 100°23.3 | 160°39.0 S22°02.2 | 33°20.7 N24°353 | 08°46.9 S00°42.4 | 135°11.7 S15°12.9 Alpheratz  357°36.6  29°13.1
1 115°25.8 | 175°38.2 01.6 | 48°326 35.3 | 113°49.1 422 | 150°13.9 12.8 Ankaa 353°08.8 -42°11.2
2 130°28.2 | 190°37.3 01.1 | 63°355 35.2 | 128°51.3 421 | 165°16.2 12.7 Schedar 349°32.9  56°40.0
3 145°30.7 | 205°36.5  22°00.5 | 78°38.4 - 352 | 143°535 - 42,0 | 180°18.4 126 Diphda 348°49.0 -17°51.8
4 160°33.2 | 220°35.6  21°50.9 | 93°41.3 35.1 | 158°55.7 41.9 | 195°20.6 126 Achernar  335°21.3  -57°07.5
5 175°35.6 | 235°34.7 50.4 | 108°44.2 35.1 | 173°57.9 417 | 210°22.8 125 Hamal 327°52.9  23°343
6 | 190°38.1 | 250°33.9 S21°58.8 | 123°47.1 N24°35.0 | 189°00.1 S00°41.6 | 225°25.0 S15°12.4 Polaris  314°31.8  89°21.9
7 205°40.6 | 265°33.0 58.2 | 138°50.0 35.0 | 204°02.3 415 | 240°27.3 12.3 Acamar  315°12.8  -40°13.0
8 220°43.0 | 280°32.2 57.6 | 153°52.9 349 | 219°04.5 413 | 255°29.5 12.2 Menkar ~ 314°07.7 4°10.7
9 | 235°45.5 | 295°31.3 57.1 | 168°55.8 34.9 | 234°06.7 - 412 | 270°31.7 - 121 Mirfak  308°30.3  49°56.7
10 | 250°48.0 | 310°30.5 56.5 | 183°58.7 34.9 | 249°08.8 41.1 | 285°33.9 12.1 Aldebaran  290°41.2  16°33.3
11 | 265°50.4 | 325°29.6 55.9 | 199°01.6 34.8 | 264°11.0 40.9 | 300°36.1 12.0 Rigel 281°052  -8°10.6
o o 0 o o o o o o Capella 280°23.9  46°01.3
12 | 280°52.9 | 340°28.8 S21°55.3 | 214°04.4 N24°34.8 | 279°13.2 S00°40.8 | 315°38.3 S15°11.9 Bullotrie 278°24.3 69222
13 | 295°55.4 | 355°27.9 54.8 | 229°07.3 34.7 | 294°15.4 40.7 | 330°40.6 11.8 Eloath  278°03.6 289376
14 | 310°57.8 | 10°27.1 54.2 | 244°10.2 34.7 | 309°17.6 40.6 | 345°42.8 117 Al '.‘lz 5759301 1°113
15 | 326°00.3 | 25°26.2 - 53.6 | 259°13.1 - 346 | 324°19.8 40.4 0°45.0 11.7 Bet l”' m 570953 6 79047
16 | 341°02.7 | 40°25.4 53.0 | 274°16.0 34.6 | 339°22.0 403 | 15°47.2 116 ec‘:fjszi 563°52.6 500425
17 | 356°05.2 | 55°24.5 52.4 | 289°18.8 346 | 354°24.2 402 | 30°49.4 115 P oo :
18 11°07.7 | 70°23.7 S21°51.8 | 304°21.7 N24°345 9°26.3  S00°40.0 | 45°51.7 S15°11.4 Sirlus 2587274 -16744.9
: : . : : : : : : Adhara  255°06.8  -29°00.2
19 26°10.1 | 85°2238 51.3 | 319°24.6 345 | 24°285 39.9 | 60°53.9 113 Procyon  244°52.3 5°10.0
20 41°126 | 100°22.0 50.7 | 334°27.4 34.4 | 399307 398 | 759561 11.2 Pollux 243°10.0  27°58.2
21 56°15.1 | 115°21.1 - 50.1 | 349°30.3 - 344 | 54°329 - 396 | 90°583 - 112 Avior 234°14.8 -50°34.8
22 71°17.5 130°20.3 49.5 4°33.2 34.3 69°35.1 39.5 106°00.5 11.1 Suhail 222°47.2 -43°31.3
23 86°20.0 145°19.4 48.9 19°36.0 34.3 84°37.3 39.4 121°02.8 11.0 Miaplacidus  221°37.8 -69°48.4
Mer.pass. 17:16 v -0.9' d 0.6" m-3.92 v 2.9 d-0.0" m-1.21 v22'd0.1 m-235 v 22 d0.1 m0.86 Alphard  217°49.1 -8°45.4
Regulus  207°36.0 11°51.3
Mon | GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe  193°42.8  61°37.4
Denebola  182°26.6 14°26.6
0 101°22.5 | 160°18.6 S21°48.3 | 34°38.9 N24°34.3 | 909°39.5 S00°39.2 | 136°05.0 S15°10.9 Gienah  175°45.3  -17°40.0
1 116°24.9 175°17.7 47.7 49°41.8 34.2 114°41.6 39.1 151°07.2 10.8 Acrux  173°01.9 -63°13.2
2 131°27.4 | 190°16.9 471 | 64°44.6 34.2 | 129°438 30.0 | 166°09.4 10.7 Gacrux 1719535  -57°14.2
3 146°29.8 | 205°16.0 - 46.5 79°47.5 + 341 | 144°46.0 - 38.8 | 181°11.6 10.7 Alioth 166°14.5  55°49.9
4 161°32.3 | 220°15.2 45.9 | 94°503 34.1 | 159°48.2 38.7 | 196°13.8 10.6 Spica 158°241 -11°16.8
5 176°34.8 | 235°14.4 453 | 109°53.2 34.1 | 174°50.4 38.6 | 211°16.1 105 Alkaid  152°535  49°11.7
6 101°37.2 | 250°13.5  S21°44.7 | 124°56.1 N24°34.0 | 189°52.6 S00°38.4 | 226°18.3 S15°10.4 Hadar 148°38.6 -60°28.7
7 206°39.7 | 265°12.7 441 | 139°58.9 34.0 | 204°54.8 38.3 | 241°205 103 Menkent 147°50.7 -36°28.8
8 221°422 | 280°11.8 435 | 155°01.8 33.9 | 219°56.9 38.2 | 256°22.7 102 Arcturus  145°49.6  19°03.7
9 236°44.6 | 295°11.0 - 42,9 | 170°04.6 33.9 | 234°59.1 38.0 | 271°249 - 102 Rigil Kent. 139°42.9  -60°55.5
10 | 251°47.1 | 310°10.1 423 | 185°07.5 33.8 | 250°01.3 37.9 | 286°27.1 10.1 Kochab 137°205  74°03.4
11 | 266°49.6 | 325°09.3 41.7 | 200°10.3 33.8 | 265°03.5 37.8 | 301°29.4 10.0 Zuben'ubi  136°58.1  -16°08.1
12 | 281°52.0 | 340°08.5 S21°41.1 | 215°13.1 N24°33.8 | 280°05.7 S00°37.7 | 316°31.6 S15°09.9 Alphecca  126°05.4  26°38.1
13 | 296°54.5 | 355°07.6 40.5 | 230°16.0 33.7 | 295°07.9 37.5 | 331°33.8 09.8 Antares  112°18.2  -26°28.9
14 | 311°57.0 | 10°06.8 39.9 | 245°18.8 33.7 | 310°10.0 37.4 | 346°36.0 09.7 Atria  107°14.5  -69°03.9
15 | 326°59.4 | 25°05.9 - 393 | 260°21.7 - 336 | 325°12.2 37.3 1°38.2 - 09.7 Sabik  102°05.0  -15°45.2
16 | 342°01.9 | 40°05.1 38.7 | 275°24.5 33.6 | 340°14.4 37.1 | 16°40.4 09.6 Shaula  96°13.1  -37°07.2
17 | 357°04.3 | 55°04.3 38.0 | 290°27.3 33.6 | 355°16.6 37.0 | 31°42.7 09.5 Rasalhague ~ 96°00.4  12°32.5
o o o o o o o o o Eltanin  90°435  51°20.0
18 12°06.8 | 70°03.4 S21°37.4 | 305°30.2 N24°33.5 | 10°18.8 S00°36.8 | 46°44.9 S15°09.4 Kous Aot 839351 34°92.4
19 27°09.3 | 85°02.6 36.8 | 320°33.0 335 | 25°209 36.7 | 61°47.1 09.3 aus V“s . 80°348 389482
20 42°11.7 | 100°01.8 36.2 | 335°35.8 33.4 | 40°23.1 36.6 | 76°49.3 09.2 N egk? 759502 26°16.1
21 57°14.2 | 115°00.9 - 35.6 | 350°38.7 - 334 | 55°253 - 36.4 | 91°515 - 09.2 Alinis 62°0L0  8°557
22 72°16.7 | 130°00.1 35.0 5°41.5 334 | 70°27.5 36.3 | 106°53.7 09.1 P ‘a'l: 539080  .56°39.8
23 87°10.1 | 144°59.2 34.4 | 20°443 333 | 85°297 36.2 | 121°56.0 09.0 egz;’zb 199074 489018
Mer.pass. 17:12 v -0.8" d 0.6" m-3.92 v 2.9 d-0.0" m-118 v22'd0.1 m-234 v 22 d0.1 m0.86 Enif 33°40.7 9°58.8
Al Na'ir  27°35.3  -46°51.2
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°16.5 -29°30.3
0 | 102°21.6 | 159°58.4 S21°33.7 | 35°47.2 N24°33.3 | 100°31.8 S00°36.0 | 136°58.2 S15°08.9 Scheat  13°47.0  28°125
: : : : : : : ' ' Markab ~ 13°31.7  15°19.7
1 117°24.1 | 174°57.6 33.1 | 50°50.0 33.2 | 115°34.0 35.9 | 152°00.4 08.8
2 132°26.5 | 189°56.7 325 | 65°52.8 33.2 | 130°36.2 35.8 | 167°02.6 08.7 Jan 01 Sun SHA  Mer.pass
3 147°29.0 | 204°55.9 - 319 | 80°55.6 - 332 | 145°38.4 - 356 | 182°04.8 - 08.7 Venus  60°15.7 13:18
4 162°31.5 | 219°55.1 31.2 | 95°58.4 33.1 | 160°40.6 35.5 | 197°07.0 08.6 Mars  293°06.4 21:42
5 177°33.9 | 234°54.2 30.6 | 111°01.3 33.1 | 175°42.7 35.4 | 212°09.3 08.5 Jupiter  358°23.6 17:22
6 192°36.4 | 249°53.4  S21°30.0 | 126°04.1 N24°33.1 | 190°44.9 S00°35.2 | 227°115 S15°08.4 Saturn  34°48.4 14:57
7 207°38.8 | 264°52.6 204 | 141°06.9 33.0 | 205°47.1 35.1 | 242°137 08.3 Jan 02 Mon SHA Mer.pass
8 222°41.3 | 279°51.8 28.7 | 156°09.7 33.0 | 220°49.3 35.0 | 257°15.9 08.2 Venus  58°56.1 13:20
9 237°43.8 | 294°50.9 - 281 | 171°125 32.9 | 235°51.4 34.8 | 272°18.1 08.2 Mare  293°16.4 21:37
10 | 252°46.2 | 309°50.1 27.5 | 186°15.3 32.9 | 250°53.6 347 | 287°20.3 08.1 Jupi 358°17.0 17-19
11 | 267°48.7 | 324°49.3 26.8 | 201°18.1 329 | 265°55.8 34.6 | 302°225 08.0 upiter ' '
: : : : : : : - : Saturn  34°42.5 14:53
12 | 282°51.2 | 339°48.4  S21°26.2 | 216°20.9 N24°32.8 | 280°58.0 S00°34.4 | 317°24.8 S15°07.9
13 | 207°53.6 | 354°47.6 256 | 231°23.7 32.8 | 296°00.2 343 | 332°27.0 07.8 Jan 03 Tue SHA  Mer.pass
14 | 312°56.1 | 9°46.8 24.9 | 246°26.5 32.7 | 311°02.3 342 | 347°20.2 07.7 Venus  57°36.8 13:21
15 | 327°58.6 | 24°46.0 243 | 261°29.3 327 | 326°04.5 - 34.0 2°31.4 - 07.7 Mars  293°25.6 21:33
16 | 343°01.0 | 39°45.1 237 | 276°32.1 327 | 341°06.7 339 | 17°33.6 07.6 Jupiter  358°10.2 17:15
17 | 358°03.5 | 54°44.3 23.0 | 291°34.9 32.6 | 356°08.9 337 | 32°35.8 07.5 Saturn __34736.6 14:50
18 13°06.0 | 69°43.5 S21°22.4 | 306°37.7 N24°32.6 | 11°11.0 S00°33.6 | 47°38.0 S15°07.4 Horizontal parallax
19 28°08.4 | 84°42.6 21.7 | 321°405 326 | 26°13.2 335 | 62°40.3 07.3 Venus: 0.1
20 43°10.9 | 99°41.8 21.1 | 336°43.3 325 | 41°15.4 333 | 77°425 07.2 Mars: 0.2
21 58°13.3 | 114°41.0 - 20.5 | 351°46.1 - 325 | 56°17.6 - 332 | 920447 - 07.1
22 73°15.8 | 129°40.2 19.8 6°48.9 325 | 71°19.7 33.1 | 107°46.9 07.1
23 88°18.3 | 144°39.4 19.2 | 21°517 324 | 86°21.9 32,9 | 122°49.1 07.0

Mer.pass. 17:08

v -0.8' d 0.6’ m -3.92

v 28 d-00" m-1.15

v22'd0.1 m-234

v 22" d0.1’ m0.86

https://pypi.org/project/skyalmanac/
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DUT1 = UT1-UTC = -0.0169 sec

AT = TT-UT1 = 469.2009 sec

2023 January 01 to Jan. 03 UT

h Sun Moon
Sun GHA Dec GHA d Dec d HP Lat Twilight_ . Sunrise | Sunset . ‘Twilight
0 179°12.1 §23°02.4 | 68°43.6 138 NI12°03.2 134 562 Naut. _ Civil Civil Naut.
1 194°11.8 022 | 83°16.4 13.8' 12°16.6 133 56.2' N 72° | 08:23  10:40 - - 13:28 15:45
2 209°11.5 02.0 97°49.2 13.8’ 12°29.9 13.3’ 56.2' N 70° 08:04 09:48 - - 14:20 16:04
3 224°11.3 - 01.8 112°22.0 13.8’ 12°43.2 13.1 56.1' 68° 07:49 09:16 - - 14:52 16:19
4 239:11.0 01.6 126:54.8 13.7: 12:56.3 13.1: 56.1: 66° 07:37 08:52 10:26 13:42 15:16 16:31
5 254°10.7 01.4 141°27.5 13.7 13°09.4 13.1 56.1 64° 07:26 08:34 09:49 14:19 15:34 16:42
6 269°10.4 S23°01.2 | 156°00.2 13.7' NI13°225 13.0' 56.1' 62° | 07:17  08:18 09:22 14:46 15:50 16:51
7 284°10.1 01.0 | 170°329 13.6 13°355 12.9' 56.0' 60° | 07:09  08:05 09:02 15:06 16:03 16:59
9 314°09.5 - 00.6 | 199°38.2 13.6' 14°01.2 128"  56.0° 56° | 0655 0744 0831 15:37 1624 1713
10 329°09.2 00.4 | 214°10.7 13.6' 14°140 126 55.9' 54° | 0650  07:35 08:19 15:49 16:33 17:18
11 344°08.9 00.2 228°43.3 13.5’ 14°26.6 12.7 55.9' 52° 06:44 07:28 08:08 16:00 16:40 17:24
12 359°08.6  $23°00.0 | 243°15.8 135 N14°39.3 125 55.9' 50° | 06:39  07:20 07:58 16:10 16:48 17:29
13 14°08.3  22°50.8 | 257°48.3 13.5' 14°51.8 125" 559 45° | 06:28  07:05 07:38 16:30 17:03 17:40
o ) ’ o v
14 29°08.0 59.6 | 272°208  13.4' 15°043 124" 558 N20° | 06:18  06:52 07:22 16:46 17:16 17:50
15 44°077 59.3 | 286°532  13.4’ 15°16.7 123" 558 35° | 0600 0640 07-08 17+00 17-28 17-59
ig ?gog;-‘l‘ ggé g%ogg-g 3‘3‘ 120‘21?-2 gf gg-g, 30° | 06:00 06:30  06:56 | 17:12  17:38  18:08
: : : : : : : 20° | 05:44  06:11 06:35 17:33 17:56 18:24
18 89°06.8 $22°58.7 | 330°30.3 13.3' NI15°53.3 12.1' 55.7' N 10° | 05228 05554  06:17 17:51 18:13 18:40
19 104°06.5 58.5 | 345°02.6 13.2 16°05.4 12.0' 55.7 0° 05:12 05:38 06:00 18:08 18:30 18:56
o o ] o ]
20 119°06.2 583 | 350348 13.2' 16°17.4  11.9' 557 $10° | 0453 0520 05:43 18:5 18:48 1915
21 134°06.0 58.1 | 14°07.0 13.2 16°29.3 11.9° 55.7 20° | 0431 0500 05.04 18.43 10.08 19.37
22 149°05.7 57.9 28°39.2 131 16°41.2 11.7" 55.7 o . : . : : .
>3 164905 4 o76 | 430113 131 16529 117 e 30 04:02  04:36 05:03 19:05 10:32 20:05
- = : : : : : 35° | 03:44  04:21 04:50 19:17 19:47 20:23
SD=163" d=02 SD =153 40° | 0322  04:03 04:35 19:32 20:05 20:46
45° | 02:52  03:41 04:18 19:50 20:27 21:15
Mon GHA Dec GHA Z Dec d___HP $50° | 0208 0312 0356 | 20:11  20:55 2159
0 179°05.1  S22°57.4 | 57°43.4 13.1' NI17°046 11.6° 55.6' 52° | 01:42 0257 0345 | 2022  21:10 2224
1 194°04.8 57.2 | 72°155 13.0' 17°16.2 114 556 ° . . . . : .
2 209°04.5 57.0 | 86°47.5 13.0' 17°27.6 11.5' 55.6' 2‘6‘0 0103 8511118 8:::233 58:2‘7‘ 3}&; 2303
o o il o il il N N : - : :
3 224°04.2 56.8 101°19.5 12.9 17°39.1 11.3 55.5 58° — 01:51 03:04 21:03 22:15 .
4 239°03.9 56.6 115°51.4 12.9' 17°50.4 11.2 55.5 S 60° — 01:08 02:44 21:23 22:57 ——
5 254°03.6 56.3 | 130°23.3 12.8' 18°01.6 11.2' 555
6 269°03.3 S22°56.1 | 144°55.1 12.8' N18°12.8 11.0' 55.5' Lat. Moonrise Moonset
7 284°03.0 55.9 | 159°26.9 12.8' 18°23.8 11.0' 55.4' Sun Mon Tue Sun Mon Tue
8 299°02.7 55.7 | 173°58.7 12.7 18°34.8 10.9' 55.4 N 72° 10:20 — — 04:33 — —
9 314°02.4 55.5 | 188°30.4 12.7 18°45.7 10.7' 55.4 o . . . ,
10 329°02.2 55.2 | 203°02.1 12.6 18°56.4 10.7° 55.4' N ggo ﬁ)jg; ?gjgg g 8‘;122 8?1‘5‘(15 g
11 344°01.9 55.0 | 217°33.7 12.6' 19°07.1 10.6' 55.4 66° | 1195  11.07 1034 03.33 0527 07-39
12 359°01.6  S22°54.8 | 232°05.3 125" N19°17.7 10.5° 55.3’ 64° 11:39 11:30 11:18 03:21 05:05 06:56
13 14°01.3 54.6 | 246°36.8 12.5' 19°28.2  10.4' 553’ 62° | 11:50  11:48 11:47 03:11 04:47 06:27
14 29°01.0 543 | 261°08.3 12.4' 19°38.6 104’ 553 60° | 12:00  12:03 12:10 03:02 04:33 06:05
15 44°00.7 - 541 | 275°39.7 12.4’ 19°49.0 10.2' 553’
1 56°00.4 239 | 200°111 123 10°502 101 553 N 58° | 12:09  12:16 12:28 02:54  04:21 05:48
17 74°00.1 037 | 3029425 123 20°00.3 100 552 56° | 12:17  12:28 12:43 02:47 04:10 05:33
A 5 3 ' 3 ' , 54 12:24  12:38 12:57 02:41 04:01 05:20
18 88°59.8 S$22°53.4 319°13.8 12.3 N20°19.3 9.9 55.2 52° 12:30 12:47 13:08 02:36 03:53 05:09
;g }‘1)3:233 22(2) ;3122‘112-(2) 122 ggzgg-f 3-97’: ggg 50° | 12:35  12:55  13:18 | 0231 0345  04:59
2 e 39 Son2 22 ey ok 22 45 12:48  13:12 13:40 02:20 03:30 04:38
o o , o . . N 40° | 12:58  13:26 13:58 02:11 03:17 04:22
22 148°58.7 525 | 17°185 12.1 20°58.4 9.5 55.1 o
53 163°58.4 523 | 31°496 120 21°079 94 b1 35 13:07  13:38 14:13 02:04  03:06 04:08
= = - - ; - - 30° | 13:14 1348 14:26 01:57 02:56 03:55
SDh=163 d=02 SD =152 20° | 13:28  14:06  14:48 01:46  02:40 03:35
N 10° | 13:40  14:22 15:07 01:36 02:26 03:17
Tue GHA Dec GHA v Dec d HP 0° | 1351 1437 1525 | 0127 0213  03:00
0 178°58.1  S22°52.0 46°20.6 12.0' N21°17.3 9.4 551 °
1 14:02 14:52 15:4 1:1 2: 2:4.
1 193°57.8 51.8 | 60°51.5 11.9' 21°26.7 92" 551 § 107 0 ° 5:43 01:18 02:00 02:43
. . i . i . 20 14:14  15:08 16:03 01:08 01:46 02:26
2 208°57.5 51.6 | 75°225 11.9 21°359  9.1' 55.1 30° | 1208 1507 16:26 0057 0130 0205
3 223°57.2 - 513 | 89°53.3 11.8 21°450 9.0 55.0' o : : : : : :
. 538°56.0 211 | 1009922 118 o610 89 a0 35° | 14:36  15:38 16:39 00:51 01:21 01:53
5 253056.7 50.8 118054‘9 11‘7, 22002‘9 8‘7' 55'0, 40 14:45 15:51 16:55 00:44 01:10 01:40
6 268°56.4 S22°50.6 | 133°25.7 1177 N22°11.6 8.7  55.0' 450 14501005 173 ) 0036 0058 L2
7 583°56.1 204 | 1279503 116 529203 86 250 S 50 15:10  16:24 17:37 00:26 00:43 01:04
oo : o2 e e o e 52° | 15:16  16:33 17:48 00:21 00:36 00:55
8 208°55.8 50.1 | 162°27.0 11.6 22°28.9 8.4 549 o : : : : , :
o o , o . . 54 15:23  16:42 18:00 00:16 00:28 00:45
9 313°55.5 - 49.9 | 176°57.6 11.5 22°37.3 84 549 o : : : : , :
o o . o . , 56 15:31  16:54 18:15 00:10 00:20 00:33
10 328°55.2 49.6 | 191°28.1 115 22°457 82 549 580 | 1539 17:06 18:33 00:04 0010 0019
11 343°54.9 49.4 | 205°58.6 11.4' 22°53.9 82" 54.9' s60° | 1549 1721 18:54 23:59 ' 00:04
12 358°54.6  $22°49.2 | 220°20.0 11.4'° N23°02.1 8.0 54.9’ - - - - -
13 13°54.4 48.9 | 234°504 11.4' 23°10.1  7.9° 549 Sun Moon
14 28°54.1 48.7 | 249°208 11.3' 23°18.0 7.8' 54.8' Da Eqn.of Time Mer Mer.Pass. Age
15 43°53.8 - 48.4 | 264°00.1 11.3' 23°25.8 7.6° 54.8 Y 00" 12" Pass Upper Lower 9-11
16 58°53.5 48.2 | 278°30.3 11.2 23°33.4 7.6 54.8 mm:ss  mm:ss hh:mm hh:mm  hh:mm | 70-86%
17 73°53.2 47.9 | 293°00.6 11.2' 23°41.0 7.4 548 oL | 0311 0326 12:03 20:02 0739 iy
18 88°52.9  S22°47.7 | 307°30.7 11.1' N23°48.4 7.4 548 . . : . :
02 4 :54 12:04 20:48 08:25 )
19 103°52.6 47.4 | 322°00.8 11.1' 23°55.8  7.2' 54.8 03 82_02 82-31 12:04 21:37 00:13 (
20 118°52.4 47.2 | 336°30.9 11.0' 24°03.0 7.1 547 . . . . i
21 133°52.1 - 469 | 351°01.0 11.0’ 24°10.1 6.9 54.7
22 148°51.8 46.7 5°30.9 10.9' 24°170 69 547
23 163°51.5 46.4 | 20°00.9 10.9' 24°239 6.7 547
SD =163 d=02 SD = 15.0'

IERS Earth Orientation data as of 08-Dec-2022
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January 04, 05, 06 UT (Wed., Thu., Fri.)

Aries Venus Mars Jupiter Saturn Stars
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 103°20.7 | 159°38.5 S21°185 | 36°54.5 N24°32.4 | 101°24.1 S00°32.8 | 137°51.3 S15°06.9 Alpheratz  357°36.6  29°13.1
1 118°23.2 | 174°37.7 17.9 | 51°57.3 32.3 | 116°26.3 32.7 | 152°53.5 06.8 Ankaa 353°08.8 -42°11.2
2 133°25.7 | 189°36.9 17.2 | 67°00.1 323 | 131°28.4 325 | 167°55.8 06.7 Schedar 349°32.9  56°40.0
3 148°28.1 | 204°36.1 -+ 16.6 82°02.9 + 323 | 146°30.6 + 32,4 | 182°58.0 - 06.6 Diphda 348°49.0 -17°51.8
4 163°30.6 | 219°35.2 15.9 | 97°05.6 322 | 161°32.8 32.2 | 198°00.2 06.6 Achernar  335°21.3  -57°07.5
5 178°33.1 | 234°34.4 15.3 | 112°08.4 322 | 176°34.9 32.1 | 213°02.4 06.5 Hamal 327°52.9  23°34.3
6 | 193°355 | 249°33.6  S21°14.6 | 127°112 N24°32.2 | 191°37.1  S00°32.0 | 228°04.6  S15°06.4 Polaris  314°32.7  89°21.9
7 208°38.0 | 264°32.8 14.0 | 142°14.0 32.1 | 206°39.3 31.8 | 243°06.8 06.3 Acamar  315°12.8  -40°13.0
8 223°40.5 | 279°32.0 13.3 | 157°16.7 32.1 | 221°415 31.7 | 258°09.0 06.2 Menkar  314°07.7 4°10.7
9 | 238°42.9 | 204°31.2 .- 127 | 172°19.5 - - 321 | 236°436 316 | 273°11.3 - - 06.1 Mirfak  308°30.3  49°56.7
10 | 253°45.4 | 309°30.3 12.0 | 187°22.3 32.0 | 251°45.8 31.4 | 288°13.5 06.0 Aldebaran  200°41.2  16°33.3
11 | 268°47.8 | 324°29.5 11.3 | 202°25.1 32.0 | 266°48.0 31.3 | 303°15.7 06.0 Rigel 281°05.2  -8°10.6
R R R R o R R R R Capella  280°23.9  46°01.3
12 | 283°50.3 | 339°28.7 S21°10.7 | 217°27.8 N24°32.0 | 281°50.1 S00°31.1 | 318°17.9 S15°05.9 Bullotrie 278°24.3 69222
13 | 208°52.8 | 354°27.9 10.0 | 232°30.6 31.9 | 206°52.3 31.0 | 333°20.1 05.8 Elnath 2789036 28°37.6
14 | 313°55.2 9°27.1 09.4 | 247°33.4 31.9 | 311°545 30.9 | 348°22.3 05.7 Al '.‘la 575930 1 1°113
15 | 328°57.7 | 24°26.3 - 08.7 | 262°36.1 - 31.8 | 326°56.7 - 307 3°24.5 - 05.6 Bet I”'a"‘ 270°53.6  7°04.7
16 | 344°00.2 | 39°25.4 08.0 | 277°38.9 31.8 | 341°58.8 306 | 18°26.7 05.5 ecegeuse 56350, 2045,
17 | 350°026 | 54°24.6 07.4 | 2020417 31.8 | 357°01.0 304 | 33°200 05.5 2nopus 222037'2 'f6024‘3
18 14°05.1 | 69°23.8 S21°06.7 | 307°44.4 N24°31.7 | 12°03.2 S00°30.3 | 48°31.2 S15°05.4 Adhara  255°06.8  -29°00.2
19 20°07.6 | 84°23.0 06.0 | 322°47.2 31.7 | 27°05.3 302 | 63°33.4 05.3 Procyon  244°52.2 5°09.9
20 44°10.0 99°22.2 05.4 337°49.9 31.7 42°07.5 30.0 78°35.6 05.2 Pollux 243°19.0 27°58.2
21 59°12.5 | 114°21.4 - 04.7 | 352°52.7 - 316 57°09.7 - 29.9 93°37.8 <+ 05.1 Avior 234°14.8 -59°34.8
22 74°14.9 | 129°20.6 04.0 7°55.4 31.6 72°11.8 29.8 | 108°40.0 05.0 Suhail 222°47.1 -43°31.3
23 89°17.4 | 144°19.8 03.4 | 22°58.2 316 | 87°14.0 206 | 123°42.2 04.9 Miaplacidus ~ 221°37.8  -69°48.4
Mer.pass. 17:04 v -0.8" d 0.6" m-3.92 v 28 d-00" m-1.11 v 22 d0.1 m-233 v 22 d0.1 mo0.86 Alphard  217°49.1 -8°45.4
Regulus  207°36.0 11°51.3
Thu | GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe 1937427 61°37.4
0 104°19.9 | 159°19.0  S21°02.7 | 38°00.9 N24°31.5 | 102°16.2 S00°29.5 | 138°44.4 S15°04.9 Denebola 1827260 14200
. . . . . . . . . Gienah  175°45.2  -17°40.0
1 119°22.3 | 174°18.1 02.0 | 53°03.7 315 | 117°18.3 20.3 | 153°46.7 04.8 Acrux  173°01.0  -63°13.2
2 134°24.8 | 189°17.3 013 | 68°06.4 315 | 132°205 202 | 168°48.9 04.7 Gacrux  171°53.4  -57°14.2
3 149°27.3 | 204°16.5 -+ 00.7 83°09.2 © 314 | 147°22.7 + 29.1 | 183°51.1 - 04.6 Alioth  166°14.5 55°49.9
4 164°29.7 | 219°15.7  21°00.0 | 98°11.9 31.4 | 162°24.8 28.9 | 198°53.3 04.5 Spica 158°24.1 -11°16.8
5 179°32.2 | 234°149  20°59.3 | 113°14.7 31.4 | 177°27.0 28.8 | 213°55.5 04.4 Alkaid  152°53.5  49°11.7
6 194°34.7 | 249°14.1 S20°58.6 | 128°17.4 N24°31.3 | 192°29.2 S00°28.6 | 228°57.7 S15°04.3 Hadar 148°38.6 -60°28.7
7 209°37.1 | 264°13.3 58.0 | 143°20.1 31.3 | 207°31.3 28.5 | 243°59.9 04.3 Menkent  147°50.7  -36°28.8
8 224°39.6 | 279°12.5 57.3 | 158°22.9 31.3 | 222°335 28.4 | 259°02.1 04.2 Arcturus  145°49.6  19°03.7
9 239°42.1 | 294°11.7 56.6 | 173°25.6 31.2 | 237°35.7 282 | 274°043 - 04.1 Rigil Kent. 139°42.9 -60°55.5
10 254°44.5 | 309°10.9 55.9 | 188°28.4 31.2 | 252°37.8 28.1 | 289°06.6 04.0 Kochab  137°20.4 74°03.4
11 269°47.0 | 324°10.1 55.2 | 203°31.1 31.2 | 267°40.0 27.9 | 304°08.8 03.9 Zuben'ubi  136°58.0 -16°08.1
12 | 284°49.4 | 339°09.3 S20°54.5 | 218°33.8 N24°31.2 | 282°42.2 S00°27.8 | 319°11.0 S15°03.8 Alphecca  126°05.4  26°38.1
13 | 299°51.9 | 354°08.5 53.9 | 233°36.5 31.1 | 297°44.3 27.7 | 334°13.2 03.8 Antares  112°182  -26°28.9
14 | 314°54.4 9°07.7 53.2 | 248°39.3 31.1 | 312°465 27.5 | 349°15.4 03.7 Atria  107°14.4  -69°03.9
15 | 329°56.8 | 24°06.9 -+ 525 | 263°42.0 -+ 311 | 327°48.7 27.4 4°17.6 - 036 Sabik  102°05.0  -15°45.2
16 | 344°593 | 39°06.1 51.8 | 278°44.7 31.0 | 342°50.8 27.2 19°19.8 03.5 Shaula  96°13.0  -37°07.2
17 0°01.8 54°05.3 51.1 | 293°47.5 31.0 | 357°53.0 27.1 34°22.0 03.4 Rasalhague ~ 96°00.4  12°32.5
R R R R o R o o o Eltanin  90°43.5  51°29.0
18 15°04.2 | 69°04.5 S20°50.4 | 308°50.2 N24°31.0 | 12°55.1 S00°27.0 | 49°242 S15°03.3 Kous Aot 830351 34%92.4
19 30°06.7 | 84°03.7 49.7 | 323°52.9 309 | 27°57.3 26.8 | 64°26.5 03.2 aus V“S  s0°308  38°489
20 45°09.2 | 99°02.9 49.0 | 338°55.6 30.9 | 42°59.5 26.7 | 79°28.7 03.2 N eg; 759502 26°16.1
21 60°11.6 | 114°02.1 - 483 | 353°58.3 - 309 | 58°01.6 - 265 | 94°309 - 03.1 AT‘”.' 62010  8°55.7
22 75°14.1 | 129°01.3 476 9°01.0 30.8 | 73°03.8 26.4 | 109°33.1 03.0 Peac;ac'k' 539089 569398
o o o o o . - .
|\2/|3 90 1.6.6 144 09.5 , 469 | 24 93.8 : 30.8 | 88 0/6.0 : 262 | 124 3/5.3 : 02.9 Dencb  49°27.4  45°21.8
er.pass. 17:00 v -0.8"d 0.7 m-3.92 v 27 d-0.00m-1.08 v22'd01 m-233 v 22" 'd0.1 mO0.86 Enif 33°40.7 9°58.8
Al Na'ir  27°353  -46°51.2
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15216.5 —29230.3
0 | 105°10.0 | 158°59.7 §20°46.2 | 39°06.5 N24°30.8 | 103°08.1 S00°26.1 | 139°37.5 S15°02.8 Scheat  13°47.0 287125
1 | 120°215 | 173°58.9 455 | 54°00.2 30.8 | 118°10.3 26.0 | 154°30.7 02.7 Markab 137317 157197
2 135°23.9 | 188°58.1 448 | 69°11.9 30.7 | 133°12.4 25.8 | 169°41.9 02.6 Jan 04 Wed SHA  Mer.pass
3 150°26.4 | 203°57.3 - 441 | 84°146 - 30.7 | 148°14.6 - 257 | 184°44.1 - 026 Venus  56°17.8 13:22
4 165°28.9 | 218°56.5 434 | 99°17.3 30.7 | 163°16.8 25.5 | 199°46.3 02.5 Mars  293°33.8 21:28
5 180°31.3 | 233°55.7 42.7 | 114°20.0 30.6 | 178°18.9 25.4 | 214°48.6 02.4 Jupiter  358°03.3 17:12
6 195°33.8 | 248°54.9  S20°42.0 | 129°22.7 N24°30.6 | 193°21.1 S00°25.3 | 229°50.8 S15°02.3 Saturn _ 34°30.6 14:46
7 210°36.3 | 263°54.1 413 | 144°25.4 306 | 208°23.3 25.1 | 244°530 02.2 Jan 05 Thu SHA Mer.pass
8 225°38.7 | 278°53.3 40.6 | 159°28.1 30.5 | 223°25.4 25.0 | 259°55.2 02.1 Venus  54°50.1 13:23
9 240°41.2 | 293°52.5 - 39.9 | 174°30.8 30.5 | 238°27.6 248 | 274°57.4 - 02.0 Mars 2039411 21ioa
10 | 255°43.7 | 308°51.7 39.2 | 189°33.5 30.5 | 253°29.7 247 | 289°50.6 02.0 Jupiter  357°56.3 17:08
11 | 270°46.1 | 323°50.9 38.5 | 204°36.2 30.5 | 268°31.9 245 | 305°01.8 01.9 Saturn  34°24.6 14.43
12 | 285°48.6 | 338°50.1 S20°37.8 | 219°38.9 N24°30.4 | 283°34.1 S00°24.4 | 320°04.0 S15°01.8 -
13 | 300°51.1 | 353°49.4 37.1 | 234°416 30.4 | 208°36.2 243 | 335°06.2 0L7 Jan 06 Fri SHA  Mer.pass
14 | 315°535 8°48.6 36.4 | 249°44.3 30.4 | 313°38.4 241 | 350°08.4 01.6 Venus  53°40.7 13:25
15 | 330°56.0 | 23°47.8 35.7 | 264°47.0 - 30.3 | 328°40.5 24.0 5°10.6 015 Mars  293°47.5 21:20
16 | 345°58.4 | 38°47.0 34.9 | 279°49.7 30.3 | 343°42.7 23.8 | 20°12.9 01.4 Jupiter  357°49.1 17:05
17 1°00.9 | 53°46.2 342 | 204°52.4 30.3 | 358°44.8 237 | 35°15.1 01.3 Saturn 347185 14:39
18 16°03.4 | 68°45.4  S20°33.5 | 309°55.0 N24°30.3 | 13°47.0 S00°23.5 | 50°17.3 S15°01.3 Horizontal parallax
19 31°05.8 | 83°44.6 32.8 | 324°57.7 302 | 28°49.2 234 | 65°19.5 01.2 Venus: 0.1
20 46°08.3 | 98°43.8 32.1 | 340°00.4 30.2 | 43°51.3 232 | 80°21.7 01.1 Mars: 0.2
21 61°10.8 | 113°43.1 - 31.4 | 355°03.1 - 302 | 58°535 - 231 | 95°23.9 - 01.0
22 76°13.2 | 128°42.3 30.6 | 10°05.8 302 | 73°55.6 23.0 | 110°26.1 00.9
23 91°15.7 | 143°41.5 209 | 25°08.4 30.1 | 88°57.8 228 | 125°28.3 00.8

Mer.pass. 16:56

v -0.8' d 0.7 m -3.93

v 2.7 d-0.0' m-1.05

v22 d0.1 m-232

v 22 d0.1’ m0.86
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DUT1 = UT1-UTC = -0.0166 sec

AT = TT-UT1 = 469.2006 sec

2023 January 04 to Jan. 06 UT

h Sun Moon
Wed GHA Dec GHA i Dec d HP Lat. N '[wmgh(t: i Sunrise | Sunset Gi _'II'W|I|gh'\7 "
0 178°51.2  S22°46.2 | 34°30.8 10.9° N24°30.6 6.6' 54.7 aut. i v aut.
1 193°50.9 45.9 49°00.7 10.8’ 24°37.2 6.5 54.7 N 72° 08:20 10:31 L . 13:41 15:51
2 208°50.6 45.7 63°30.5 10.8’ 24°43.7 6.4 547 N 70° 08:02 09:43 - [ 14:28 16:09
3 223°50.4 454 | 78°00.3 107" 24°50.1 63" 546 68° | 07:47  09:12  11:31 | 12:40 1458  16:24
4 238:50.1 45.1 92230.0 10.7: 24256.4 6.1: 54.6' 66° 07:35 08:50 10:20 13:51 15:21 16:36
5 253°49.8 449 106°59.7 10.7 25°02.5 6.0 54.6 64° 07:25 08:32 09:45 14:26 15:39 16:46
6 268°49.5 $22°44.6 121°29.4 10.6 N25°08.5 5.9 54.6 62° 07:16 08:17 09:20 14:51 15:54 16:55
7 283°49.2 44.4 135°59.0 10.6 25°14.4 5.7 54.6' 60° 07:08 08:04 09:00 15:11 16:07 17:03
9 313248.7 - 439 164258.1 10.5: 25225.8 5.5: 54.6' 56° 06:55 07:43 08:30 15:41 16:27 17:16
10 328048.4 43.6 1790275 105’ 2503].‘3 5.4' 54.5 54° 06:49 07:35 08:18 15:53 16:36 17:22
11 343748.1 43.3 | 193°57.1 104 257367 52" 545 52° | 06:44  07:27  08:07 | 16:03  16:44 17:27
12 358°47.8 $22°43.1 208°26.5 10.4' N25°41.9 5.2’ 54.5 50° 06:39 07:20 07:58 16:13 16:51 17:32
13 13°47.5 42.8 222°55.9 10.4 25°47.1 5.0’ 54.5 45° 06:28 07:05 07:38 16:33 17:06 17:43
14 28°47.2 425 237°25.3 10.3 25°52.1 4.8 54.5 N 40° 06:18 06:52 07:22 16:49 17:19 17:53
o . o ’ o , , . . : . . .
15 43°47.0 423 | 251°546 103'  25°560 4.8 545 35° | 0600 0641 o708 | 1700  17.30 1802
16 58°46.7 420 | 266°23.9 103 26°0L7 4.6 545 30° | 0601 0630 0657 | 1714 1740 18:10
17 73°46.4 417 | 280°532 10.2'  26°063 45  54.4 20° | 05.45 0612 0636 | 1734  i7es 1896
18 88°46.1 S$22°41.5 295°22.5 10.2 N26°10.8 4.3 54.4 N 10° 05:29 05:56 06:18 17:52 18:15 18:41
19 103:45.8 41.2 309251.7 10.2' 26215.1 43 544 0° 05:13 05:39 06:02 18:09 18:31 18:57
20 118°45.6 40.9 324°20.9 10.2 26°19.4 4.1 54.4 o
S 10 04:55 05:22 05:45 18:26 18:49 19:16
21 133°45.3 40.7 338°50.0 10.1 26°23.5 3.9 54.4 20° 04:33 05:02 05:26 18:44 19:08 19:37
22 148°45.0 40.4 353°19.2 10.1 26°27.4 3.9 54.4 o
3 163°44.7 401 70483 101 2%°313 37 544 30 04:05 04:38 05:05 19:05 19:32 20:05
— '/ . . /- . . 35° 03:47 04:23 04:53 19:18 19:47 20:23
SD = 16.3 d=03 SD =149 40° 03:25 04:06 04:38 19:32 20:04 20:45
45° | 02:56 0344 0421 | 19:49  20:26  21:14
Thu GHA Dec GHA v Dec d HP °
. . . , . , , $50° | 0213  03:16  03:50 | 20:11  20:54  21:56
0 178044.4 $22°39.9 22017.4 10.1’ N26O35.0 3.6v 54.4’ 52° 01:48 03:02 03:49 20:21 21:08 22:21
1 193044.2 39.6 360464 10A0’ 2603&6 3.4' 54.4' 54° 01:12 02:45 03:37 20:33 21:25 22.56
2 208°43.9 303 | 51°155 100 26°420 33 543 56° | —— Q224 0324 | 2046  21.45 o
3 223043.6 39.0 65044.5 10.0, 26045.3 3.2v 54.3’ 58° . 01:58 03:08 21:01 22:11 e
4 238°43.3 38.8 80°13.5 10.0 26°48.5 3.1 54.3 S 60° e 01:18 02:49 21:20 22:50 ——
5 253°43.0 38.5 94°42.5 10.0 26°51.6 2.9 54.3'
6 268°42.8 $22°38.2 | 109°11.4  9.9° N26°545 28 543 Lat. Moonrise . Moonset i
7 283°42.5 37.9 | 123°404 9.9’ 26°57.3 26 543 Wed Thu Fri Wed Thu Fri
8 298°42.2 37.6 | 138°09.3 9.9’ 26°59.9 25" 54.3 N 72° — — — — — —
< . o , o , ’
9 313041.9 37.4 1520382 9A9’ 270024 2.4' 54.3' N 70° — — — — — —
10 328°41.6 37.1 167°07.1 9.9 27°04.8 2.2 54.3 68° — — —/ — — —
11 343°41.4 36.8 181°36.0 9.9’ 27°07.0 2.2 54.2' 66° — — —/ — — —
12 358°41.1 S22°36.5 | 196°04.9  9.9° N27°09.2 1.9 542 64° | 1052 — 09:05 — —
13 13°40.8 36.2 | 210°33.8 9.9’ 27°111 19° 542 62° | 11:49  12:00 12:46 08:08  09:44 10:46
14 28240.5 36.0 225202.6 9.9’ 27213.0 1.7 54.2' 60° 12:22 12:48 13:37 07:36 08:56 09:54
15 43°40.3 . 357 | 239°31.5 9.8  27°147 16  54.2' o ) ) , ) ) ,
16 58°40.0 35.4 254°00.3 9.8 27°16.3 1.4 54.2' N 580 12:47 13:18 14:09 07:11 08:26 09:22
17 73°30.7 351 | 2689292 08 57°177 13 540 56 13:06 13:42 14:32 06:52 08:03 08:59
o : o : o : . ) o : ’ . : , 54° 13:23 14:01 14:52 06:36 07:44 08:39
18 88039.4 S$22°34.8 282058.0 9.8’ N27019.0 1.2v 54.2’ 52° 13:37 14:17 15:08 06:22 07:28 08:23
19 103039.1 34.5 297026.8 9.8’ 27020.2 1.0v 54.2’ 50° 13:50 14:30 15:22 06:10 07:14 08:09
gflJ Eiogg-g gj-g gééogig 3-2, g;ogéf 8-2, gﬁ’ 45° | 1415  14:59 15:50 05:45  06:46 07:41
. . . . . . . . o . . . . . .
22 148°38.3 33.7 340°53.4 9.8 27°22.9 0.6’ 54.1' N 400 14:36 15:21 16:12 05:25 06:24 07:18
23 163°38.0 33.4 3550222 98 27°23.5 0.5’ 54.1' 35 14:53 15:39 16:31 05:08 06:06 07:00
'/ '/ : : /' : : 30° 15:08 15:55 16:47 04:54 05:51 06:44
SD =16.3 d=0.3 SD = 14.8 20° 15:33 16:22 17:14 04:30 05:24 06:17
N N 10° 15:55 16:45 17:37 04:09 05:01 05:53
Fri GHA Dec GHA v Dec d __HP 0° | 16:15 17:07  17:58 | 03:49  04:40  05:32
0 178°37.8 $22°33.1 9°51.0 9.8 N27°24.0 0.4’ 54.1' o
S 10 16:36 17:28 18:20 03:30 04:19 05:10
1 193°37.5 32.8 24°19.9 9.9’ 27°24.4 0.2 54.1' 20° 16:58 17:52 18:43 03:09 03:56 04:47
2 208°37.2 325 38°48.7 9.9’ 27°24.6 0.1’ 54.1' 30° 17:24 18:19 19:10 02:45 03:30 04:19
3 223°36.9 32.2 53°17.6 9.9’ 27°24.7 0.1’ 54.1' 35° 17:39 18:35 19:25 02:31 03:14 04:03
4 238°36.7 31.9 | 67°465 9.9  27°246 0.2' 541 40° | 17:56 1853 1944 | 02:15  02:56  03:45
o o , o , , : : : : : :
5 253°36.4 316 827153 99 27244 03" 54l 45° | 18:18  19:16  20:06 | 01:55  02:35  03:22
6 268°36.1 S22°31.3 96°44.2 9.9’ N27°24.1 0.4' 54.1' o . . . . . .
7 283°35.8 31.0 111°13.1 9.9’ 27°23.7 0.6’ 54.1' s 500 18:45 19:45 20:34 01:31 02:07 02:53
° ° s ° , s 52 18:58 19:59 20:48 01:20 01:54 02:39
8 298°35.6 30.7 125°42.1 9.9 27°23.1 0.7 54.1 o . . . X . .
° ° s ° , s 54 19:13 20:15 21:04 01:07 01:38 02:22
9 313°35.3 - 30.4 140°11.0 9.9 27°22.4 0.9 54.1 o . . . . . .
° ° s ° , s 56 19:31 20:35 21:23 00:52 01:20 02:03
10 328°35.0 30.1 154°39.9 10.0 27°21.5 0.9 54.0 o . . . . . .
11 3439347 208 169°08.9 100’ 57°20.6 12 54.0' 58 19:53 20:59 21:46 00:34 00:58 01:38
. : . . . : : S 60° 20:21 21:32 22:16 00:12 00:29 01:05
12 358°34.5 $22°29.5 183°37.9 10.0 N27°19.4 1.2 54.0'
13 13°34.2 29.2 198°06.9 10.0 27°18.2 1.4 54.0' Sun Moon
14 28°33.9 28.9 212°35.9 10.0 27°16.8 1.5 54.0' Da Eqn.of Time Mer. Mer.Pass. Age
15 43°33.6 - 28.6 | 227°05.0 10.1 27°153 17" 54.0' Y oo 12" Pass Upper Lower 12-14
16 58°33.4 28.3 | 241°34.0 10.1' 27°13.6 1.7 54.0' mm:ss mm:ss | hh:mm | hh:mm  hh:mm | 92-99%
17 73°33.1 28.0 | 256°03.1 10.1'  27°11.9 19 54.0° or | oa3s  osao 1205 | 2228 1002 —
o o o , o . , : : : : :
18 88032.8 S§22°27.7 270032.2 10.1’ N27010.0 2.1v 54.0’ 05 05:02 05:16 12:05 23:19 10:53
19 103°32.6 27.4 285°01.4 10.2 27°07.9 2.2 54.0 06 05:29 05:42 12:06 . 11:45
20 118°32.3 27.1 299°30.6 10.2 27°05.7 2.3 54.0' : : i . . —
21 133°32.0 - 26.8 313°59.8 10.2 27°03.4 2.4 54.0'
22 148°31.7 26.5 328°29.0 10.3’ 27°01.0 2.6' 54.0'
23 163°31.5 26.2 342°58.2 10.3’ 26°58.4 2.7 54.0'
SD = 16.3 d =03 SD = 14.8’

IERS Earth Orientation data as of 08-Dec-2022
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January 07, 08, 09 UT (Sat., Sun., Mon.)

Aries Venus Mars Jupiter Saturn Stars
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 | 106°182 | 158°40.7 S20°20.2 | 40°11.1 N24°30.1 | 103°59.9 S00°22.7 | 140°30.5 S15°00.7 Alpheratz  357°36.6  29°13.1
1 | 121°20.6 | 173°39.9 285 | 55°13.8 30.1 | 119°02.1 225 | 155°32.7 00.7 Ankaa 353°08.9 -42°11.2
2 136°23.1 | 188°39.1 27.7 70°16.5 30.0 | 134°04.3 22.4 | 170°34.9 00.6 Schedar 349°33.0  56°40.0
3 | 151°25.6 | 203°38.4 - 270 | 85°10.1 - 300 | 149°06.4 - 222 | 185°37.1 - 005 Diphda 348°49.0 -17°51.8
4 | 166°28.0 | 218°37.6 26.3 | 100°21.8 30.0 | 164°08.6 22.1 | 200°39.4 00.4 Achernar  335°21.3  -57°07.5
5 | 181°30.5 | 233°36.8 25.6 | 115°24.5 30.0 | 179°10.7 22,0 | 215°41.6 00.3 Hamal 327°53.0  23°343
6 | 196°32.9 | 248°36.0 S20°24.8 | 130°27.1 N24°20.9 | 194°12.9 S00°21.8 | 230°43.8  S$15°00.2 Polaris  314°33.8  89°21.9
7 | 211°35.4 | 263°35.2 24.1 | 145°29.8 29.9 | 209°15.0 21.7 | 245°46.0 00.1 Acamar  315°12.8  -40°13.0
8 | 226°37.9 | 278°34.5 23.4 | 160°32.5 29.9 | 224°17.2 21.5 | 260°48.2 00.0 Menkar 314°07.7  4°10.7
9 | 241°40.3 | 293°33.7 - 226 | 175°35.1 29.9 | 239°19.3 - 214 | 275°50.4  15°00.0 Mirfak = 308°30.3  49°56.7
10 | 256°42.8 | 308°32.9 21.9 | 190°37.8 29.8 | 254°21.5 212 | 290°52.6  14°50.9 Aldebaran  200°412  16°33.3
11| 271°453 | 323°32.1 21.2 | 205°40.4 29.8 | 269°23.6 21.1 | 305°54.8 50.8 Rigel 281°05.1  -8°10.6
o o o o o o o o o Capella  280°23.9  46°01.3
12 | 286°47.7 | 338°31.3  S20°20.4 | 220°43.1 N24°29.8 | 284°25.8 S00°20.9 | 320°57.0  S14°59.7 Bulotrie  278°243 69222
13 | 301°50.2 | 353°30.6 19.7 | 235°45.8 29.8 | 299°27.9 20.8 | 335°59.2 59.6 Einath  278°03.6  28°37.6
14 | 316°52.7 8°29.8 19.0 | 250°48.4 29.7 | 314°30.1 20.6 | 351°01.4 59.5 Alam 2789391 19113
15 | 331°55.1 | 23°20.0 18.2 | 265°51.1 29.7 | 329°323 - 205 6°03.6 59.4 Betoleouse  270°535 79046
16 | 346°57.6 | 38°28.2 17.5 | 280°53.7 20.7 | 344°34.4 204 | 21°05.8 50.4 ec‘:fjszi 2639500 520425
o o o o o . - .
17 2°00.1 | 53°27.5 16.7 | 295°56.4 20.7 | 359°36.6 20.2 | 36°08.0 59.3 i 589273 16°44.9
18 17°02.5 | 68°26.7 S20°16.0 | 310°59.0 N24°20.6 | 14°38.7 S00°20.1 | 51°10.3 S14°59.2 Adhara  255°06.8  -20°00.2
19 32°05.0 | 83°25.9 15.3 | 326°01.7 206 | 29°40.9 19.9 | 66°12.5 59.1 Procyon 244°522  5°00.9
20 47°07.4 98°25.1 14.5 341°04.3 29.6 44°43.0 19.8 81°14.7 59.0 Pollux 243°19.0 27°58.2
21 62°09.9 | 113°24.4 13.8 | 356°07.0 - 296 | 59°452 - 106 | 96°16.9 - 58.9 Avior 234°148  -50°34.8
22 77°12.4 128°23.6 13.0 11°09.6 29.5 74°47.3 19.5 111°19.1 58.8 Suhail 222°47.1 -43°31.4
23 92°14.8 143°22.8 12.3 26°12.2 29.5 89°49.5 19.3 126°21.3 58.7 Miaplacidus ~ 221°37.8  -69°48.5
Mer.pass. 16:52 v -0.8" d 0.7 m-3.93 v 2.7 d-0.0" m-1.02 v 22 d01 m-231 v 22 d0.1 m0.86 Alphard  217°49.1 -8°45.5
Regulus  207°36.0 11°51.2
Sun | GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°427  61°37.4
Denebola  182°26.5 14°26.5
0 | 107°17.3 | 158°22.0 S20°11.5 | 41°14.9 N24°205 | 104°51.6 S00°19.2 | 141°23.5 S14°58.7 Gienah  175°45.2  -17°401
1 | 122°19.8 | 173°21.3 10.8 | 56°17.5 205 | 119°53.8 19.0 | 156°25.7 58.6 Acrux  173°01.8  -63°13.2
2 | 137°22.2 | 188°20.5 100 | 71°20.1 29.4 | 134°55.9 18.9 | 171°27.9 58.5 Gacrux  171°53.4  -57°14.2
3 | 152°24.7 | 203°19.7 - 093 | 86°22.8 - 29.4 | 149°58.1 18.7 | 186°30.1 - 58.4 Alioth  166°14.4  55°40.8
4 | 167°27.2 | 218°19.0 08.5 | 101°25.4 20.4 | 165°00.2 18.6 | 201°32.3 58.3 Spica 158°24.1 -11°16.8
5 | 182°20.6 | 233°18.2 07.8 | 116°28.0 20.4 | 180°02.4 18.5 | 216°34.5 58.2 Alkaid  152°53.4  49°11.7
6 197°32.1 | 248°17.4  S20°07.0 | 131°30.7 N24°29.4 | 195°04.5 S00°18.3 | 231°36.7 S14°58.1 Hadar 148°38.5 -60°28.7
7 | 212°345 | 263°16.7 06.3 | 146°33.3 29.3 | 210°06.7 18.2 | 246°38.9 58.0 Menkent 147°59.7 -36°28.8
8 | 227°37.0 | 278°15.9 05.5 | 161°35.9 29.3 | 225°08.8 18.0 | 261°41.1 58.0 Arcturus  145°49.5  19°03.7
9 | 242°39.5 | 203°15.1 04.8 | 176°38.6 29.3 | 240°11.0 17.9 | 276°43.3 57.9 Rigil Kent. 139°42.8  -60°55.5
10 | 257°41.9 | 308°14.4 04.0 | 191°41.2 29.3 | 255°13.1 17.7 | 291°45.6 57.8 Kochab 137°20.3  74°03.3
11 272°44.4 | 323°13.6 03.3 | 206°43.8 29.2 | 270°15.3 17.6 | 306°47.8 57.7 Zuben'ubi  136°58.0  -16°08.1
12 | 287°46.9 | 338°12.8 S20°02.5 | 221°46.4 N24°29.2 | 285°17.4 S00°17.4 | 321°50.0 S14°57.6 Alphecca  126°05.4  26°38.1
13 | 302°49.3 | 353°12.1 01.7 | 236°49.0 29.2 | 300°19.6 17.3 | 336°52.2 57.5 Antares  112°18.2  -26°28.9
14 | 317°51.8 8°11.3 01.0 | 251°51.7 29.2 | 315°21.7 17.1 | 351°54.4 57.4 Atria  107°14.4  -69°03.9
15 | 332°54.3 | 23°106  20°00.2 | 266°54.3 292 | 330°23.8 - 17.0 6°56.6 57.3 Sabik  102°05.0  -15°45.2
16 | 347°56.7 | 38°09.8  19°59.4 | 281°56.9 29.1 | 345°26.0 16.8 | 21°58.8 57.3 Shaula  96°13.0  -37°07.2
17 2°59.2 | 53°09.0 58.7 | 296°59.5 29.1 0°28.1 16.7 | 37°01.0 57.2 Rasalhague ~ 96°00.4  12°325
o o o o o o o o o Eltanin ~ 90°43.5  51°29.0
18 18°01.7 | 68°08.3 S19°57.9 | 312°02.1 N24°20.1 | 15°30.3 S00°16.5 | 52°03.2 S14°57.1 Kous Aot 839351 34°92.4
19 33°04.1 | 83°07.5 57.2 | 327°04.7 201 | 30°324 164 | 67°05.4 57.0 M Vers 809348 389480
20 48°06.6 | 98°06.7 56.4 | 342°07.3 201 | 45°34.6 16.2 | 82°07.6 56.9 Nooa 759502 26°16.1
21 63°09.0 | 113°06.0 - 55.6 | 357°09.9 - 290 | 60°36.7 -+ 16.1 | 97°09.8 - 56.8 Alinis ooE T
22 | 78°115 | 128°05.2 548 | 12°125 200 | 75°38.9 159 | 112°12.0 56.7 PSS QR
o o o o o . - .
23 93°14.0 | 143°04.5 54.1 | 27°15.1 29.0 | 90°41.0 158 | 127°14.2 56.6 Dench 299974 289918
Mer.pass. 16:48 v -0.8" d 0.7 m-3.93 v 2.6’ d-0.0' m-0.98 v22 d01 m-231 v 22 d0.1’ m0.87 Enif 33°40.7 9°58.8
Al Na'ir  27°35.3  -46°51.2
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15216.5 —29230.3
0 | 108°16.4 | 158°03.7 S10°53.3 | 42°17.7 N24°29.0 | 105°432 S00°15.6 | 142°16.4 S14°56.6 Scheat  13°47.0 287125
1 | 123°18.9 | 173°03.0 525 | 57°20.3 200 | 120°45.3 155 | 157°18.6 56.5 Markab 137317 157197
2 | 138°21.4 | 188°02.2 51.8 | 72°229 28.9 | 135°47.5 153 | 172°20.8 56.4 Jan 07 Sat SHA  Mer.pass
3 | 153°23.8 | 203°01.4 - 51.0 | 87°255 - 28,9 | 150°49.6 152 | 187°23.0 - 56.3 Venus 529225 13:26
4 | 168°26.3 | 218°00.7 50.2 | 102°28.1 28.9 | 165°51.7 15.0 | 202°25.2 56.2 Mars  293°53.0 21:15
5 | 183°28.8 | 232°59.9 49.4 | 117°30.7 28.9 | 180°53.9 14.9 | 217°27.4 56.1 Jupiter  357°41.8 17:02
6 198°31.2 | 247°59.2  S19°48.7 | 132°33.3 N24°28.9 | 195°56.0 S00°14.8 | 232°29.6 S14°56.0 Saturn _ 34°124 14:36
7 | 213°33.7 | 262°58.4 47.9 | 147°35.9 28.8 | 210°58.2 14.6 | 247°31.9 55.9 Jan 08 Sun SHA Mer.pass
8 | 228°36.2 | 277°57.7 47.1 | 162°38.5 28.8 | 226°00.3 145 | 262°34.1 55.9 Venus  51°04.7 13:27
9 | 243°38.6 | 292°56.9 463 | 177°41.1 28.8 | 241°02.5 143 | 277°36.3 55.8 Mare  293°57.6 5111
10 | 258°41.1 | 307°56.2 455 | 192°43.7 28.8 | 256°04.6 142 | 292°38.5 55.7 Jupi 357°34.3 16-58
11 | 273°435 | 322°55.4 448 | 207°46.3 28.8 | 271°06.7 140 | 307°40.7 55.6 upiter ' '
: - : : : : : - : Saturn  34°06.2 14:32
12 | 288°46.0 | 337°54.7  S10°44.0 | 222°48.9 N24°28.7 | 286°08.9 S00°13.9 | 322°42.9  S14°55.5
13 | 303°485 | 352°53.9 432 | 237°51.4 28.7 | 301°11.0 13.7 | 337°45.1 55.4 Jan 09 Mon SHA  Mer.pass
14 | 318°50.9 7°53.2 424 | 252°54.0 28.7 | 316°13.2 13.6 | 352°47.3 55.3 Venus  49°47.3 13:28
15 | 333°53.4 | 22°52.4 - 416 | 267°56.6 28.7 | 331°15.3 13.4 7°49.5 55.2 Mars  294°01.3 21:.07
16 | 348°55.9 | 37°51.7 40.8 | 282°59.2 28.7 | 346°17.5 133 | 22°51.7 55.1 Jupiter  357°26.7 16:55
17 3°583 | 52°50.9 40.0 | 298°01.8 28.7 1°19.6 131 | 37°53.9 55.1 Saturn __ 34700.0 14:29
18 19°00.8 | 67°50.2 S19°39.3 | 313°04.3 N24°28.6 | 16°21.7 S00°13.0 | 52°56.1 S14°55.0 Horizontal parallax
19 34°03.3 | 82°49.4 38.5 | 328°06.9 28.6 | 31°23.9 12.8 | 67°58.3 54.9 Venus: 0.1
20 49°05.7 | 97°48.7 37.7 | 343°09.5 28.6 | 46°26.0 12.7 | 83°00.5 54.8 Mars: 0.2
21 64°08.2 | 112°47.9 - 369 | 358°12.0 - 286 | 61°282  -- 125 | 08°02.7 - 547
22 79°10.7 | 127°47.2 36.1 | 13°14.6 28.6 | 76°30.3 123 | 113°04.9 54.6
23 04°13.1 | 142°46.4 35.3 | 28°17.2 28.6 | 91°32.4 122 | 128°07.1 54.5

Mer.pass. 16:44

v -0.8' d 0.8’ m -3.93

v 2.6’ d-0.0' m-0.95

v21 d0.1 m-230

v 22 d0.1’ m0.87
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DUT1 = UT1-UTC = -0.0150 sec

AT = TT-UT1 = 469.1990 sec

2023 January 07 to Jan. 09 UT

h Sun Moon
Sat GHA Dec GHA v Dec d HP Lat Twilight. ) Sunrise | Sunset ] _Twilight
0 178°31.2  §22°25.9 | 357°27.5 10.3' N26°55.7 2.8  54.0° Naut. _ Civil Civil Naut.
1 193°30.9 256 | 11°56.9 10.4' 26°52.9  2.9' 54.0' N 72° | 08:15  10:20 - - 13:54 15:59
2 208°30.7 25.3 26°26.2 10.4 26°50.0 3.1 54.0' N 70° 07:58 09:37 - - 14:37 16:16
3 223°30.4 © 250 | 40°55.6  10.4' 26°46.9 32" 540 68° | 07:44  09:08 11:11 13:03  15:06 16:29
4 238230.1 24.6 55225.1 10.5: 26243.7 3.3: 53.9: 66° 07:33 08:46 10:13 14:00 15:27 16:41
5 253°29.8 24.3 69°54.5 10.5 26°40.4 3.5 53.9 64° 07:23 08:29 09:40 14:33 15:45 16:51
6 268°20.6 S22°24.0 | 84°24.0 105 N26°36.9  3.6' 53.9' 62° | 07:14  08:14 09:16 14:57 15:59 16:59
7 283°29.3 237 | 98°536 10.6' 26°33.3 37" 539 60° | 07:07  08:02 08:57 15:16 16:11 17:07
8 298°29.0 234 | 113°232 10.6' 26°20.6 3.8 53.9' N58° | 07:00 0751 08:41 15:32 16:22 17-14
9 313228.8 - 231 127252.8 10.7’ 26225.8 40" 539 56° | 0654  07.42 0828 1546 16:31 17:20
10 328°28.5 228 | 142°225 107’ 26°21.8 41 539 54° | 0648  07:34 0816 15:57 16:40 17:95
11 343728.2 22.4 | 156°52.2  10.8 26°17.7 42 539 52° | 06:43  07:26  08:06 16:07  16:47 17:30
12 358°28.0 S22°22.1 | 171°22.0 10.8' N26°13.5 4.3’ 539’ 50° | 06:38  07:19 07:57 16:16 16:54 17:35
13 13°27.7 21.8 | 185°51.8 10.8 26°09.2 4.5 53.9' 45° | 06:28  07:04 07:38 16:36 17:09 17:46
14 28°27.4 21.5 | 200°21.6 10.9 26°04.7 46 53.9 N 40° 06:18 06:52 07:22 16:51 17:22 17:55
o . o ’ o v il . - - - - -
15 43°27.2 21.2 | 214°515  10.9' 26°001 47" 539 35° | 06:00 0641 07:09 17:05 17-33 18-04
16 58°26.9 208 | 220°215  1L.0' 25°55.4 48 539 30° | 0601 0631 0657 1716 17-22 1812
17 73°26.6 20.5 | 243°51.4 11.0 25°50.6  4.9' 53.9 20° | 0546 0613 06:37 1736 18-00 1827
18 88°26.4 S22°20.2 | 258°21.5 11.1' N25°457 5.1 53.9’ N 10° | 05:31 0557 06:19 17:54 18:16 18:43
19 103226.1 19.9 272251.6 11.1° 25240.6 52" 539 0° | 05:15  05:41 06:03 18:10 18:33 18:59
20 118°25.8 195 | 287°21.7 112’ 25°354 52 539 o
S 10 04:57  05:23 05:46 18:27 18:50 19:16
21 133°25.6 19.2 | 301°51.9 11.2 25°30.2 55  53.9' 20° | 0435 0504 05.08 18.45 19.09 19.38
22 148°25.3 18.9 | 316°22.1 11.3 25°24.7 5.5  53.9' o . . : . . .
23 163°25.0 18.6 | 330°52.4 11.3' 25°19.2 5.6 53.9' 30 04:07 04:40 05:07 19:05 19:33 20:05
~ = : : : : : 35° | 03:50  04:26 04:55 19:18 19:47 20:23
SD=163" d=03 SD =147 40° | 03:28  04:09 04:41 19:32 20:04 20:44
45° | 03:00 03:48 04:24 19:49 20:25 21:13
Sun GHA Dec GHA Y Dec d HP §50° | 0210 0320 0403 | 20:09  20:52 21:53
0 178°24.8 $§22°18.2 345°22.8 11.4 N25°13.6 5.8’ 53.9' 52° 01;55 03206 03;53 20;19 21;06 22;16
1 193°24.5 17.9 359°53.2 11.5 25°07.8 5.9’ 53.9' 54° 01:22 02:50 03:42 20:31 21:22 22.49
2 208°24.2 17.6 14°23.6 11.5’ 25°01.9 6.0 53.9' 56° e 02:30 03:29 20:44 21:42 e
3 223°24.0 17.3 28°54.1 11.6' 24°55.9 6.1 53.9 58° i 02:05 03:13 20:59 22:06 .
4 238°23.7 16.9 43°24.7 11.6’ 24°49.8 6.2 53.9’ S 60° e 01:29 02:55 21:17 22:42 e
5 253°23.4 16.6 | 57°55.3 11.7 24°436 6.3 53.9'
6 268°23.2 §22°16.3 | 72°26.0 11.7° N24°37.3 6.4’ 53.9' Lat. Moonrise Moonset
7 283°22.9 15.9 | 86°56.7 11.8' 24°309  6.6' 53.9' Sat Sun Mon Sat Sun Mon
8 208°22.6 15.6 | 101°27.5 11.8' 24°243 6.7 53.9' NT72° | 3 — — — — —
9 313°22.4 - 153 | 115°58.3  11.9 24°17.6 6.7 53.9' o
10 328°22.1 14.9 | 130°29.2 12.0' 24°109 6.9 53.9' N (7530 g g 1519 g g 1518
11 343°21.8 146 | 145°00.2 12.0' 24°040  7.0° 539 66° | 0— 1210 16.39 — 12:50 1157
12 358°21.6  S22°14.3 | 159°31.2 12.1' N23°57.0 7.1'  53.9 64° — 15:17 17:07 — 11:43 11:28
13 13°21.3 13.9 | 174°023 121 23°49.9 72" 539 62° | 14:13 1551 17:28 11:04 11:07 11:07
14 28°21.1 13.6 | 188°33.4 122 23°427  7.3° 539 60° | 1451  16:17 17:45 10:26 10:41 10:49
15 43°20.8 132 | 203°04.6 122’ 23°354 7.4 539
P 55°20.5 126 | 217°358 125 530280 75 539 N 58° | 15:17  16:37 17:59 09:59 10:21 10:34
17 73°20'3 126 | 2320071 124 239205 76 530 56° | 15:38  16:53 18:11 09:38 10:04 10:21
. . ) , A , ' 54 15:55  17:07 18:22 09:21 09:50 10:10
18 88°20.0 S$22°12.2 246°38.5 12.4 N23°12.9 7.7 53.9 52° 16:10 17:19 18:31 09:06 09:37 10:00
19 103°19.7 11.9 261°09.9 12.5’ 23°05.2 7.8 53.9' 50° 16:23 17:30 18:40 08:53 09:26 09:51
2 }éﬁoigi s %gzgg }32 ggoi;g ;-?: gg-gj 45° | 16:49  17:52 1857 | 08:226  09:03  09:32
% 143°10.0 108 | 3049446 127 220414 81 5390 N 40° | 17:10  18:10 19:12 08:05 08:44 09:17
53 163°18.7 105 | 319°163 127 29333 82 539 35° | 17:27 1825 19:24 07:47 08:29 09:04
= = - - - - : 30° | 17:42  18:38 19:34 07:32 08:15 08:52
SD=163 d=03 SD = 14.7 20° | 18:07  19:00 19:52 07:06 07:52 08:33
N 10° | 18:228  19:19 20:08 06:44 07:31 08:16
Mon GHA Dec GHA v Dec d HP 0° | 1849 1937 2023 | 06:23 0712 07:50
0 178°18.4  $22°10.2 | 333°48.0 128 N22°251 83"  53.9’ o
S 10 19:09  19:55 20:37 06:02 06:53 07:43
1 193°18.2 00.8 | 348°19.8 12.8' 22°16.8 8.4’ 53.9' 20° | 1930 2013 2053 05-39 0633 0726
2 208°17.9 09.5 2°51.6 129’ 22°08.4 85 539 30° | 1955 2035 5111 0513 0600 0705
3 223°17.7 09.1 | 17°235 13.0' 21°59.9 8.6  53.9' 35° | 20110 2048 5191 04-57 0555 0653
4 238°17.4 08.8 | 31°555 13.0' 21°51.3 87  53.9’ 20° | 2007  21.02 51:33 04:39 05:38 06-40
o . . . . i : : : : : :
5 253017-1 008-4 46027-5 131 21042-6 8.8 53.9 45° | 20:47  21:20 2146 | 04:17  05:19 06:23
6 268°169  $22°08.1 | 60°506 13.1' N21°338 89" 539 $50° | 2112 2141 22:03 03:50 04:54 06:03
7 283°16.6 07.7 | 75°31.8 13.2 21°24.9 8.9 53.9 o : : , : : ,
o o . o , . 52 21:24  21:51 22:11 03:36 04:42 05:53
8 208°16.4 07.4 | 90°04.0 133 21°16.0  9.1' 53.9 o : : , : : ,
o o . o . i 54 21:38  22:02 22:19 03:20 04:29 05:43
9 313°16.1 - 07.0 | 104°36.2 13.3 21°06.9 9.1' 53.9 o : : , : : ,
o o . o . i 56 21:54  22:15 22:29 03:02 04:13 05:30
10 328°15.8 06.7 | 119°08.6 13.4 20°57.8  9.3' 539 o : : : : : :
1 343915 6 063 | 1330210  13.4° 50°285 03 530 58 22:14  22:30 22:40 02:39 03:54 05:16
: : : . : : : S60° | 22:38 2248 22:53 02:08 03:30 04:59
12 358°15.3  S$22°06.0 | 148°13.4 135 N20°39.2 9.4’ 53.9'
13 13°15.1 05.6 | 162°459 13.6' 20°20.8 9.5 539 Sun Moon
14 28°14.8 05.2 | 177°185 13.6' 20°203  9.6' 54.0' Da Eqn.of Time Mer Mer.Pass. Age
15 43°14.6 - 049 | 191°51.1 13.7' 20°10.7 9.7 54.0' Y oo" 12" Pass Upper  Lower 15-17
16 58°14.3 04.5 | 206°23.8 13.7 20°01.0 9.7  54.0' mm:ss  mm:ss hh:mm hh:mm  hh:mm | 100-96%
17 73°14.0 042 | 220°56.5 13.8' 19°51.3  9.9° 540’ o7 | 0585  06.08 12:06 0011 1236 —
18 88°13.8  S22°03.8 | 235°20.3 13.9° N19°414 9.9 54.0' - - : : : ‘ >
08 | 06:21  06:34 12:07 01:00 13:25 ‘
19 103°13.5 03.4 | 250°02.2 13.9' 19°31.5  10.0°  54.0’ 09 02_46 02_29 12:07 01:48 1011 )
20 118°13.3 03.1 | 264°35.1 14.0' 19°21.5 10.1'  54.0’ : : i : - -
21 133°13.0 02.7 | 279°08.1 14.0’ 19°11.4 10.2' 54.0'
22 148°12.8 02.4 | 293°41.1 141’ 19°012 102"  54.0'
23 163°12.5 02.0 | 308°142 14.1' 18°51.0 10.3' 54.0'
SD =163 d=03 SD = 14.7'

IERS Earth Orientation data as of 08-Dec-2022
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January 10, 11, 12 UT (Tue., Wed., Thu.)

Aries Venus Mars Jupiter Saturn Stars
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 109°15.6 | 157°45.7 S19°34.5 | 43°19.7 N24°28.5 | 106°34.6 S00°12.0 | 143°09.3 S14°54.4 Alpheratz  357°36.6  29°13.1
1 124°18.0 | 172°45.0 33.7 | 58°223 28.5 | 121°36.7 11.9 | 158°11.5 54.4 Ankaa 353°08.9 -42°11.2
2 139°20.5 | 187°44.2 329 | 73°24.9 285 | 136°38.9 11.7 | 173°13.7 543 Schedar 349°33.0  56°40.0
3 154°23.0 | 202°43.5 - 321 | 88°27.4 - 285 | 151°41.0 -+ 11.6 | 188°15.9 - - 54.2 Diphda 348°49.0 -17°51.8
4 169°25.4 | 217°42.7 31.3 | 103°30.0 28.5 | 166°43.1 11.4 | 203°18.1 54.1 Achernar  335°21.4  -57°07.5
5 184°27.9 | 232°42.0 30.5 | 118°32.6 28.5 | 181°45.3 11.3 | 218°20.3 54.0 Hamal 327°53.0  23°34.3
6 199°30.4 | 247°412  S19°20.7 | 133°35.1 N24°28.4 | 196°47.4 S00°11.1 | 233°225 S14°53.9 Polaris  314°351  89°21.9
7 214°32.8 | 262°40.5 28.9 | 148°37.7 28.4 | 211°495 11.0 | 248°24.7 53.8 Acamar  315°12.8  -40°13.0
8 229°35.3 | 277°39.8 28.1 | 163°40.2 28.4 | 226°51.7 10.8 | 263°26.9 53.7 Menkar ~ 314°07.7 4°10.7
9 244°37.8 | 292°39.0 - - 27.3 | 178°42.8 - 284 | 241°53.8 - - 10.7 | 278°20.1 53.6 Mirfak ~ 308°30.3  49°56.7
10 | 259°40.2 | 307°38.3 26.5 | 193°45.3 28.4 | 256°56.0 10.5 | 203°31.3 53.6 Aldebaran  200°41.2  16°33.3
11 | 274°42.7 | 322°37.6 25.7 | 208°47.9 28.4 | 271°58.1 10.4 | 308°33.5 535 Rigel 281°05.2  -8°10.6
R R R R o R R R R Capella  280°23.9  46°01.3
12 | 289°45.1 | 337°36.8 S19°24.9 | 223°50.4 N24°28.4 | 287°00.2 S00°10.2 | 323°35.7 S14°53.4 Bulltie 2789243 6992
13 | 304°47.6 | 352°36.1 24.1 | 238°53.0 28.3 | 302°02.4 10.1 | 338°37.9 53.3 Eloath  278°03.6 289376
14 | 319°50.1 7°35.3 23.3 | 253°55.5 28.3 | 317°04.5 09.9 | 353°40.1 53.2 Al ’.‘laa 5769301 1°113
15 | 334°52.5 | 22°346 - - 225 | 268°58.1 - 283 | 332°06.6 09.8 8°423 .- 531 Bet I”' m 570°83.5 79006
16 | 349°55.0 | 37°33.9 21.6 | 284°00.6 28.3 | 347°08.8 09.6 | 23°445 53.0 ece geuse 5639820 _52°42.5
17 4°575 | 52033.1 20.8 | 299°03.1 28.3 2°10.9 09.5 | 38°46.7 52.9 Q”S‘I’flzz 5589273 16°48.9
18 19°59.9 | 67°32.4  S19°20.0 | 314°05.7 N24°28.3 | 17°13.0 S00°09.3 | 53°48.9 S14°52.8 Adhara  255°06.8  -29°00.2
19 35°02.4 | 82°31.7 19.2 | 329°08.2 283 | 32°15.2 09.2 | 68°51.1 52.8 Procyon  244°52.2 5°00.9
20 50°04.9 97°30.9 18.4 344°10.7 28.2 47°17.3 09.0 83°53.3 52.7 Pollux 243°18.9 27°58.2
21 65°07.3 112°30.2 «+ 176 359°13.3 + 282 62°19.4 - 08.9 98°55.5 - 52.6 Avior 234°14.8 -59°34.9
22 80°09.8 127°29.5 16.8 14°15.8 28.2 77°21.6 08.7 113°57.8 525 Suhail  222°47.1 _43°31.4
23 95°12.3 142°28.7 15.9 29°18.3 28.2 92°23.7 08.6 129°00.0 52.4 Miaplacidus ~ 221°37.7 -69°48.5
Mer.pass. 16:40 v -0.7 d 0.8’ m-3.93 v 2.6" d-0.0' m-0.92 v 21 d0.2 m-230 v 22 d0.1 mo0.87 Alphard  217°49.1 -8°45.5
Regulus  207°35.9 11°51.2
Wed | GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe 1937427 61°37.4
Denebola  182°26.5 14°26.5
0 110°14.7 | 157°28.0  S19°15.1 | 44°20.9 N24°28.2 | 107°25.9 S00°08.4 | 144°02.2 S14°52.3 Gienah 1759452  -17°401
1 125°17.2 | 172°27.3 14.3 | 59°23.4 28.2 | 122°28.0 08.2 | 159°04.4 52.2 Acrux  173°01.8  -63°13.3
2 140°19.6 | 187°26.6 135 | 74°25.9 282 | 137°30.1 08.1 | 174°06.6 52.1 Gacrux  171°53.4  -57°14.2
3 155°22.1 | 202°25.8 <127 89°28.5 -+ 282 | 152°32.3 - 07.9 | 189°08.8 -+ 520 Alioth  166°14.4 55°49.8
4 170°24.6 | 217°25.1 11.8 | 104°31.0 28.1 | 167°34.4 07.8 | 204°11.0 52.0 Spica 158°24.1 -11°16.8
5 185°27.0 | 232°24.4 11.0 | 119°33.5 28.1 | 182°36.5 07.6 | 219°13.2 51.9 Alkaid  152°53.4  49°11.7
6 200°29.5 | 247°23.6 S19°10.2 | 134°36.0 N24°28.1 | 197°38.7 S00°07.5 | 234°154  S14°51.8 Hadar 148°38.5 -60°28.7
7 215°32.0 | 262°22.9 09.4 | 149°38.5 28.1 | 212°40.8 07.3 | 249°17.6 51.7 Menkent  147°50.7  -36°28.8
8 230°34.4 | 277°22.2 08.6 | 164°41.1 28.1 | 227°42.9 07.2 | 264°19.8 51.6 Arcturus  145°495  19°03.6
9 245°36.9 | 292°21.5 07.7 | 179°43.6 - - 28.1 | 242°450 07.0 | 279°22.0 515 Rigil Kent. 139°42.8 -60°55.5
10 | 260°39.4 | 307°20.7 06.9 | 194°46.1 28.1 | 257°47.2 06.9 | 294°24.2 51.4 Kochab  137°20.3  74°03.3
11 275°41.8 | 322°20.0 06.1 | 209°48.6 28.1 | 272°49.3 06.7 | 309°26.4 51.3 Zuben'ubi  136°58.0 -16°08.2
12 | 290°44.3 | 337°19.3 S19°05.2 | 224°51.1 N24°28.0 | 287°51.4 S00°06.6 | 324°28.6 S14°51.2 Alphecca  126°05.4  26°38.1
13 | 305°46.8 | 352°18.6 04.4 | 239°53.6 28.0 | 302°53.6 06.4 | 339°30.8 51.1 Antares  112°18.1  -26°28.9
14 | 320°49.2 7°17.8 03.6 | 254°56.1 28.0 | 317°55.7 06.2 | 354°33.0 51.1 Atria  107°14.3  -69°03.9
15 | 335°51.7 | 22°17.1 - 027 | 269°58.6 - 28.0 | 332°57.8 - 06.1 9°352 - 51.0 Sabik  102°05.0  -15°45.2
16 | 350°54.1 | 37°16.4 01.9 | 285°01.2 28.0 | 348°00.0 059 | 24°37.4 50.9 Shaula  96°13.0  -37°07.2
17 5°56.6 | 52°15.7 01.1 | 300°03.7 28.0 3°02.1 05.8 | 39°39.6 50.8 Rasalhague ~ 96°00.4  12°32.5
R R R R o R R o o Eltanin  90°43.5  51°29.0
18 20°59.1 | 67°15.0 S19°00.2 | 315°06.2 N24°28.0 | 18°042 S00°05.6 | 54°41.8 S14°50.7 Kous Aot 830351 34%92.4
19 36°01.5 | 82°14.2 18°59.4 | 330°08.7 28.0 | 33°06.4 055 | 69°44.0 50.6 aus V“S  80°348  38°482
20 51°04.0 | 97°13.5 58.6 | 345°11.2 28.0 | 48°08.5 05.3 | 84°46.2 50.5 N eg; 759505 26°16.1
21 66°06.5 | 112°12.8 - 57.7 0°13.7 - 280 | 63°10.6 - 052 | 99°48.4 - 50.4 AT‘”.' 62010  8°55.7
22 81°08.9 | 127°12.1 56.9 | 15°16.2 27.9 | 78°127 05.0 | 114°50.6 50.3 b ta'kr 539089 569398
23 06°11.4 | 142°11.4 56.1 | 30°18.7 27.9 | 93°14.9 04.8 | 129°52.8 50.3 egzzzb 209074 289917
Mer.pass. 16:36 v -0.7 d 0.8’ m-3.93 v 2.5 d-0.0" m-0.89 v21'd0.2" m-2.29 v 22 d0.1 mo0.87 Enif 33°40.7 9°58.8
Al Na'ir  27°353  -46°51.2
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15216.6 —29230.3
0 | 111°13.9 | 157°10.7 S18°55.2 | 45°21.1 N24°27.0 | 108°17.0 SO00°04.7 | 144°55.0 S14°50.2 Scheat  13°47.0 287125
1 | 126°16.3 | 172°00.9 544 | 60°23.6 27.9 | 123°19.1 045 | 159°57.2 50.1 Markab 137317 157197
2 141°18.8 | 187°09.2 535 | 75°26.1 27.9 | 138°21.3 04.4 | 174°50.4 50.0 Jan 10 Tue SHA  Mer.pass
3 156°21.2 | 202°08.5 52.7 90°28.6 + 27.9 | 153°23.4 + 04.2 | 190°01.6 + 499 Venus 48°30.1 13:30
4 171°23.7 | 217°07.8 51.8 | 105°31.1 27.9 | 168°25.5 04.1 | 205°03.8 49.8 Mars  294°04.2 21:03
5 186°26.2 | 232°07.1 51.0 | 120°33.6 27.9 | 183°27.6 03.9 | 220°06.0 49.7 Jupiter  357°19.0 16:51
6 201°28.6 | 247°06.4 S18°50.1 | 135°36.1 N24°27.9 | 198°29.8 S00°03.8 | 235°08.2 S14°49.6 Saturn  33°53.7 14:25
7 216°31.1 | 262°05.7 493 | 150°38.6 27.9 | 213°31.9 03.6 | 250°10.3 495 Jan 11 Wed SHA Mer.pass
8 231°33.6 | 277°04.9 485 | 165°41.1 27.9 | 228°34.0 03.4 | 265°125 49.4 Venus  47°13.3 1331
9 246°36.0 | 292°04.2 476 | 180°43.5 27.9 | 243°36.1 03.3 | 280°14.7 49.4 Mars  204°06.2 2050
10 | 261°38.5 | 307°03.5 46.8 | 195°46.0 27.8 | 258°38.3 03.1 | 295°16.9 493 Jupiter  357°11.1 16.45
11 | 276°41.0 | 322°02.8 45.9 | 210°48.5 27.8 | 273°40.4 03.0 | 310°19.1 49.2 Saturn  33°47.4 14:22
12 | 201°43.4 | 337°02.1 S18°45.1 | 225°51.0 N24°27.8 | 288°42.5 S00°02.8 | 325°21.3  S$14°49.1
13 | 306°45.9 | 352°01.4 442 | 240°53.4 27.8 | 303°44.7 02.7 | 340°23.5 49.0 Jan 12 Thu SHA  Mer.pass
14 | 321°48.4 7°00.7 433 | 255°55.9 27.8 | 318°46.8 025 | 355°25.7 48.9 Venus  45°56.8 13:32
15 | 336°50.8 | 22°00.0 425 | 270°58.4 27.8 | 333°48.9 024 | 10°27.9 - 48.8 Mars  294°07.3 20:55
16 | 351°53.3 | 36°59.3 41.6 | 286°00.9 27.8 | 348°51.0 02.2 | 25°30.1 48.7 Jupiter  357°03.1 16:44
17 6°55.7 | 51°58.6 40.8 | 301°03.3 278 3°53.2 02.0 | 40°32.3 48.6 Saturn 337411 14:18
18 21°582 | 66°57.8 S18°39.9 | 316°05.8 N24°27.8 | 18°55.3 S00°01.9 | 55°34.5 S14°48.5 Horizontal parallax
19 37°00.7 | 81°57.1 39.1 | 331°08.3 27.8 | 33°57.4 01.7 | 70°36.7 485 Venus: 0.1
20 52°03.1 | 96°56.4 38.2 | 346°10.7 27.8 | 48°59.5 01.6 | 85°38.9 48.4 Mars: 0.2
21 67°05.6 | 111°55.7 - 373 1°13.2 - 278 | 64°01.7 - 01.4 | 100°41.1 - 483
22 82°08.1 | 126°55.0 36.5 16°15.7 27.8 79°03.8 01.3 | 115°43.3 48.2
23 97°10.5 | 141°54.3 356 | 31°18.1 27.8 | 94°05.9 01.1 | 130°45.5 48.1

Mer.pass. 16:32

v -0.7" d 0.8’ m -3.93

v 25 d-0.0" m-0.85

v 21 d0.2 m-229

v 22 d0.1 m0.87
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DUT1 = UT1-UTC = -0.0137 sec

AT = TT-UT1 = +69.1977 sec

2023 January 10 to Jan. 12 UT

h Sun Moon
Tue GHA Dec GHA v Dec d HP Lat Twilight Sunrise | Sunset Twilight
0 178°12.2  S22°01.6 | 322°47.3 14.2' N18°40.7 10.4' 54.0° Naut.  Civil Civil  Naut.
1 193°12.0 01.3 337°20.5 14.2 18°30.3 10.5’ 54.0' N 72° 08:10 10:08 L L 14:08 16:07
2 208°11.7 00.9 | 351°53.7 14.3 18°19.8 10.6' 54.0’ N 70° 07:54 09:29 - - 14:47 16:23
3 223°11.5 - 005 6°27.0 144’  18°09.2 106" 540’ 68° | 07:40  00:02  10:54 | 13:22 1514  16:36
4 238:11.2 22:00.2 21200.4 14.4: 17258.6 10.7: 54.0: 66° 07:29 08:42 10:05 14:11 15:34 16:47
5 253°11.0 21°59.8 35°33.8 14.5 17°47.9 10.8 54.0 64° 07:20 08:25 09:35 14:41 15:51 16:56
6 268°10.7 $21°59.4 50°07.3 14.5’ N17°37.1 10.8’ 54.1' 62° 07:12 08:11 09:12 15:04 16:05 17:04
7 283°10.5 59.1 64°40.8 14.6 17°26.3 11.0 54.1' 60° 07:05 07:59 08:54 15:22 16:17 17:11
11 343°09.5 57.6 122°55.3 14.8 16°42.1 11.2 54.1 52° 06:42 07:25 08:04 16:12 16:51 17:34
12 358°09.2 S$21°57.2 137°29.1 14.8' N16°30.9 11.2' 54.1' 50° 06:37 07:18 07:55 16:20 16:58 17:39
13 13°09.0 56.8 152°02.9 14.9’ 16°19.7 11.4 54.1 45° 06:27 07:04 07:37 16:39 17:12 17:49
14 28°08.7 56.5 | 166°36.8 14.9'  16°083 11.4' 541 N40° | 0618 0651  07:21 | 1654 1724 17:58
o o il [e] il v - - - N - -
15 43008.4 56.1 181010.7 15.0, 15056.9 11.5, 54.1' 35° 06:09 06:41 07:08 17:07 17:35 18:06
16 58°08.2 557 | 195°44.6  150'  15°454 115' 541 30° | 0601 0631 0657 | 1719 1745 1814
17 73°07.9 553 | 210°18.6 15.0°  15°33.9 11.6' 542 50° | 05.46 o614 0637 | 1738 18.05  18.29
18 88°07.7 S21°55.0 | 224°527 151’ N15°22.3 11.7° 54.2 N10° | 05:32 0558  06:20 | 17:55  18:18  18:44
19 103:07.4 54.6 239226.7 15.1' 15210.6 11.7 54.2' 0° 05:16 05:42 06:04 18:11 18:34 19:00
20 118°07.2 54.2 254°00.9 15.2 14°58.9 11.8' 54.2 o . . . . . .
D) BENr B3|l RIS N 2| swc o oo osws | 2 s ow
22 148°06.7 53.5 283°09.3 15.3 14°35.3 12.0 54.2 °
23 163°06.4 53.1 297°43.5 15.3’ 14°23.3 11.9' 54.2' 30 04:10 04:43 05:10 19:05 19:32 20:05
'/ '/ . . / . . 35° 03:53 04:29 04:58 19:17 19:46 20:22
SD = 16.3 d=04 SD = 14.7 40° 03:32 04:12 04:44 19:31 20:03 20:43
45° 03:04 03:51 04:28 19:48 20:24 21:11
Wed chA Dec GHA ~ Dec R $50° | 0225 0325  04:07 | 20:08  20:50 21350
0 178°06.2  S21°52.7 | 312°17.8 153 NI14°11.4 121' 542 52° | 02:02  03:11  03:57 20:18  21.03 2.12
1 193°05.9 52.3 326°52.2 15.4’ 13°59.3 12.1 54.2' 54° 01:32 02:55 03:46 20:28 21:19 22:41
2 208°05.7 51.9 | 341°26.6 154'  13°472 121 543’ 56° | 00:29  02:37  03:34 | 2041  21:38  23:37
3 223°05.4 51.5 | 356°01.0 15.5’ 13°35.1 12.2 54.3' 58° . 02:13 03:19 20:55 22:01 .
4 238°05.2 51.2 10°35.4 15.5' 13°22.9 12.3' 54.3' S 60° e 01:40 03:01 21:13 22:33 —
5 253°05.0 50.8 25°09.9 15.5’ 13°10.6 12.3’ 54.3'
6 268°04.7 S21°50.4 | 39°445 156 N12°58.3 124’ 543 Lat. Moonrise Moonset
7 283°04.5 50.0 | 54°19.0 15.6' 12°45.9 12.4' 543 Tue Wed Thu Tue Wed Thu
8 298°04.2 49.6 68°53.6 15.6 12°33.5 12.5’ 54.3' N 72° 17:06 19:32 21:36 13:06 12:08 11:32
< . o o ,
9 313004.0 49.2 8302&3 15.7 120210 12,5 54.31 N 70° 17:45 19:49 21:42 12:26 11:49 11:23
10 328°03.7 48.8 98°02.9 15.7 12°08.5 12.6 54.4 ° . . X . . X
11 343°03.5 48.4 112°37.6 15.7 11°55.9 12.6’ 54.4' 68 18:11 20:02 21:47 11:58 11:34 11:16
R R R ) R i 66 18:31 20:13 21:51 11:36 11:22 11:09
12 358°03.2 S21°48.1 127°12.4 15.8 N11°43.3 12.7 54.4 64° 18:47 20:22 21:54 11:19 11:11 11:04
13 13°03.0 47.7 | 141°471 158 11°30.6 12.7° 54.4' 62° | 19:00 20:30  21:57 | 11:05  11:02 10:59
14 28°02.7 47.3 | 156°21.9 15.8 11°17.9 12,8 54.4 60° 19:12 20:36 22:00 10:53 10:55 10:55
15 43°02.5 - 46.9 170°56.7 15.8’ 11°05.1 12.9' 54.4'
16 53°02.2 46.5 185°31.6 15.9" 10°52.2 128" 54.4' N 58° 19:21 20:42 22:02 10:42 10:48 10:52
17 73002'0 46‘1 200006.5 15'9, 10039'4 13'0, 54'5, 56° 19:30 20:47 22:04 10:33 10:42 10:49
. . . , . , ' 54° | 10:37 2052 2206 | 10:25  10:36  10:46
18 88°01.7 S21°45.7 214°41.4 15.9 N10°26.4 129 54.5 52° 19:44 20:56 22:07 10:18 10:31 10:43
19 103°01.5 45.3 229°16.3 15.9' 10°13.5 13.1' 54.5' 50° 19:50 20:59 22:09 10:11 10:27 10:41
20 118°01.3 44.9 | 243°51.2 16.0° 10°00.4 13.0' 54.5' 45° 20:03 21:07 22:12 09:57 10:17 10:36
o . o ’ o )
21 133001-0 44.5 258026-2 16-0v 09047-4 13'1, 54'5, N 40° 20:13 21:14 22:15 09:45 10:09 10:31
22 148°00.8 441 273°01.2 16.0 09°34.3 13.2 54.5 °
23 163°00.5 43.7 287°36.2 16.0' 00°21.1 132" 54.6' 35 20:22 21:20 22:17 09:35 10:02 10:27
n n / 30° 20:30 21:25 22:19 09:26 09:56 10:24
SD =16.3 d=04 SD = 14.8 20° 20:43 21:33 22:23 09:10 09:45 10:18
N 10° 20:55 21:41 22:26 08:57 09:35 10:13
Thu GHA Dec GHA v Dec d __HP 0° | 21:06 21:48  22:20 | 08:44  09:26  10:08
0 178°00.3 $21°43.3 302°11.3 16.1 N09°07.9 13.2 54.6' o
S 10 21:17 21:55 22:32 08:31 09:17 10:03
1 193°00.0 429 316°46.3 16.1’ 08°54.7 13.3’ 54.6' 20° 21:29 22:02 22:35 08:17 09:08 09:57
o o il o il ’ . . - . . -
2 207°59.8 425 331°21.4 16.1 08°41.4 13.3 54.6 30° 21:42 22:11 22:38 08:01 08:56 09:51
3 222°59.6 - 421 345°56.5 16.1" 08°28.1 13.3' 54.6' 35° 21:50 22:16 22:40 07:52 08:50 09:47
4 237°59.3 41.7 0°31.6 16.1' 08°14.8 134" 54.6' 20° | 21:58 2001 22.43 07-41 08-43 0943
o ) ’ ) , ) : : . : : .
5 2527591 L3 157067 16 08 014 135" 547 45° | 22:08  22:28  22:45 | 07:29  08:34  09:39
6 267°58.8 S$21°40.9 29°41.8 16.1’ NO07°47.9 13.4’ 54.7 o . . . . . .
S| s TUie| ey oy eus B3 RT || sw|ma o omm o ome | on ooexn e
o o ’ o ’ ’ - . - - . -
8 297°58.3 40.1 58°52.2 16.2 07°21.0 13.6 54.7 ° . . . . X .
o o , o , , 54° | 22:32 2243 2252 | 06:58  08:13  09:27
9 312°58.1 - 39.7 73°27.3 16.2 07°07.4 13.5 54.7 ° . . . . . .
. . . . . , 56° | 22:39  22:47  22:53 | 06:49  08:07  00:24
10 327°57.9 39.3 88°02.5 16.2 06°53.9 13.7 54.8 o . . . . . .
11 342°57.6 38.9 102°37.7 16.2' 06°40.2 13.6’ 54.8' 58 22:47 22:51 22:55 06:39 08:00 09:20
: : . . . . : S 60° 22:55 22:57 22:57 06:27 07:52 09:16
12 357°57.4 S$21°38.5 117°12.9 16.2 N06°26.6 13.7 54.8'
13 12°57.1 38.1 131°48.1 16.2 06°12.9 13.7 54.8' Sun Moon
14 27°56.9 37.7 146°23.3 16.2 05°59.2 13.7 54.8' Da Eqn.of Time Mer Mer.Pass. Age
15 42°56.7 - 37.2 | 160°585 16.2 05°455 13.8' 54.9' Y oo 12" Pass Upper Lower 18-20
16 57°56.4 36.8 | 175°33.7 16.2 05°31.7 13.8' 549 mm:ss mm:ss | hh:mm | hh:mm  hh:mm | 92-79%
17 72°56.2 36.4 | 190°09.0 162'  05°17.9 138 549 o | orit 0723 1207 | o233 1ass |
18 87°55.9 S$21°36.0 204°44.2 16.2' N05°04.1 13.9’ 54.9' i . : : . (
1 | o7:3 7:47  12:08 | 03:16 1537 | |
19 102°55.7 35.6 219°19.4 16.2 04°50.2 13.9’ 54.9' 12 87.53 88‘10 12:08 03:58 16:18 \ )
20 117°55.5 35.2 233°54.6 16.2 04°36.3 13.9' 55.0' . - ; ; ’
21 132°55.2 34.8 248°29.8 16.2 04°22.4 14.0 55.0'
22 147°55.0 34.4 263°05.1 16.2 04°08.4 13.9' 55.0'
23 162°54.8 33.9 277°40.3 16.2 03°54.5 14.0 55.0'
SD = 16.3 d=04" SD = 14.9'

IERS Earth Orientation data as of 08-Dec-2022
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January 13, 14, 15 UT (Fri., Sat., Sun.)

Aries Venus Mars Jupiter Saturn Stars
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 | 112°13.0 | 156°53.6 S18°34.8 | 46°20.6 N24°27.8 | 109°08.0  S00°00.9 | 145°47.7 S14°48.0 Alpheratz  357°36.6  29°13.1
1 | 127°155 | 171°52.9 339 | 61°23.0 27.7 | 124°10.1 00.8 | 160°49.9 47.9 Ankaa 353°08.9 -42°11.2
2 | 142°17.9 | 186°52.2 33.0 | 76°255 27.7 | 139°123 00.6 | 175°52.1 47.8 Schedar 349°33.0  56°40.0
3 157°20.4 | 201°51.5 - 322 91°27.9 27.7 | 154°14.4 00.5 | 190°54.3 - 477 Diphda 348°49.0 -17°51.8
4 | 172°22.9 | 216°50.8 31.3 | 106°30.4 27.7 | 169°16.5 00.3 | 205°56.5 476 Achernar  335°21.4  -57°07.6
5 | 187°25.3 | 231°50.1 30.4 | 121°32.8 27.7 | 184°18.6  S00°00.1 | 220°58.7 475 Hamal 327°53.0  23°34.3
6 | 202°27.8 | 246°49.4 S18°20.6 | 136°35.3 N24°27.7 | 199°20.8 NO00°00.0 | 236°00.9 S14°47.5 Polaris  314°36.5  89°21.9
7 217°30.2 | 261°48.7 28.7 | 151°37.7 27.7 | 214°22.9 00.2 | 251°03.1 47.4 Acamar  315°12.8  -40°13.0
8 | 232°32.7 | 276°48.0 27.8 | 166°40.2 27.7 | 229°25.0 00.3 | 266°05.3 473 Menkar ~ 314°07.7 4°107
9 247°35.2 | 291°47.3 27.0 | 181°42.6 27.7 | 244°27.1 - 00.5 | 281°07.5 - 472 Mirfak ~ 308°30.3  49°56.7
10 | 262°37.6 | 306°46.6 26.1 | 196°45.1 27.7 | 259°29.2 00.6 | 296°09.7 47.1 Aldebaran  200°41.2  16°33.3
11 | 277°40.1 | 321°45.9 25.2 | 211°47.5 27.7 | 274°31.4 00.8 | 311°11.9 47.0 Rigel 281°05.2  -8°10.6
o o o o R R o R R Capella  280°23.9  46°01.3
12 | 292°426 | 336°452 S18°24.3 | 226°50.0 N24°27.7 | 289°33.5 NO0°01.0 | 326°14.1 S14°46.9 ol 2789243 6992
13 | 307°45.0 | 351°445 235 | 241°52.4 27.7 | 304°35.6 01.1 | 341°16.3 46.8 ‘Ela h 278°03.6 289376
14 | 322°475 6°43.8 22.6 | 256°54.9 27.7 | 319°37.7 01.3 | 356°18.5 46.7 Al '.‘la 5760301 10113
15 | 337°50.0 | 21°43.1 - 217 | 271°57.3 27.7 | 334°39.8 01.4 | 11°20.7 - 46.6 Bet I”'a"‘ 570°835 79046
16 | 352°52.4 | 36°42.5 20.8 | 286°59.7 27.7 | 349°42.0 01.6 | 26°22.9 46.6 eciff,i'ﬁi 5639520 _52°42.8
o o o o o . - .
17 7°54.9 | 51°41.8 20.0 | 302°02.2 27.7 4°44.1 01.8 | 41°25.1 46.5 o 2889273 169449
18 22°57.3 | 66°41.1 S18°10.1 | 317°04.6 N24°27.7 | 19°46.2 NO00°01.9 | 56°27.3 S14°46.4 Adhara  255°06.8  -20°00.2
19 37°50.8 | 81°40.4 18.2 | 332°07.0 27.7 | 34°483 02.1 | 71°29.5 46.3 Procyon  244°52.2 5°00.9
20 53°02.3 96°39.7 17.3 347°09.5 27.7 49°50.4 02.2 86°31.7 46.2 Pollux 243°18.9 27°58.2
21 68°04.7 | 111°39.0 - - 16.4 2°11.9 - 2717 | 64°526 - 02.4 | 101°33.9 - 46.1 Avior 234°147  -50°34.9
22 83°07.2 126°38.3 155 17°14.3 27.7 79°54.7 02.6 116°36.1 46.0 Suhail  222°47.1 _43°31.4
23 98°09.7 | 141°37.6 147 | 32°16.7 27.7 | 94°56.8 02.7 | 131°38.2 45.9 Miaplacidus ~ 221°37.7  -69°48.5
Mer.pass. 16:28 v -0.7 d 0.9" m-3.93 v 25 d-0.0" m-0.82 v21 d02 m-228 v 22 d0.1 mo0.87 Alphard  217°49.1 -8°45.5
Regulus  207°35.9 11°51.2
Sat | GHA GHA Dec GHA Dec GHA Dec GHA Dec Der'?e“bbo*;: }2323;-2 i’izﬁé';‘
0 | 113°12.1 | 156°36.9 S18°13.8 | 47°19.2 N24°27.7 | 109°58.9 NO00°02.9 | 146°40.4 S14°45.8 Gienah 1759452  -17°401
1 | 128°14.6 | 171°36.2 129 | 62°21.6 27.7 | 125°01.0 03.0 | 161°42.6 457 Acrux  173°01.7  -63°13.3
2 | 143°17.1 | 186°35.5 12.0 | 77°24.0 27.7 | 140°03.1 032 | 176°44.8 456 Gacrux  171°53.3  -57°14.2
3 | 158°19.5 | 201°34.9 .- 11.1 | 92°26.4 27.7 | 155°05.3 - 03.3 | 191°47.0 - 456 Alioth  166°14.3  55°40.8
4 | 173°22.0 | 216°34.2 10.2 | 107°28.8 27.7 | 170°07.4 03.5 | 206°49.2 455 Spica 158°240 -11°16.8
5 | 188°24.5 | 231°33.5 09.3 | 122°31.3 27.7 | 185°09.5 03.7 | 221°51.4 45.4 Alkaid  152°53.4  49°11.6
6 | 203°26.9 | 246°32.8 S18°08.5 | 137°33.7 N24°27.7 | 200°11.6 NO00°03.8 | 236°53.6 S14°453 Hadar 148°385 -60°28.7
7 | 218°29.4 | 261°32.1 07.6 | 152°36.1 27.7 | 215°13.7 04.0 | 251°55.8 452 Menkent 147°50.6 -36°28.8
8 | 233°31.8 | 276°31.4 06.7 | 167°38.5 27.7 | 230°15.9 04.2 | 266°58.0 45.1 Arcturus  145°49.5  19°03.6
9 | 248°34.3 | 201°30.7 05.8 | 182°40.9 27.7 | 245°18.0 043 | 282°00.2 45.0 Rigil Kent. 139°42.8 -60°55.5
10 | 263°36.8 | 306°30.1 049 | 197°433 27.7 | 260°20.1 045 | 297°02.4 44.9 Kochab  137°20.2  74°03.3
11 | 278°39.2 | 321°20.4 04.0 | 212°45.7 27.7 | 275°22.2 04.6 | 312°04.6 44.8 Zuben'ubi  136°58.0 -16°08.2
12 | 203°41.7 | 336°28.7 S18°03.1 | 227°48.1 N24°27.7 | 290°24.3 NO00°04.8 | 327°06.8 S14°44.7 Alphecca  126°05.3  26°38.1
13 | 308°44.2 | 351°28.0 02.2 | 242°50.6 27.7 | 305°26.4 05.0 | 342°09.0 44.6 Antares  112°18.1  -26°28.9
14 | 323°46.6 6°27.3 01.3 | 257°53.0 27.7 | 320°285 05.1 | 357°11.2 44.5 Atria  107°143  -69°03.9
15 | 338°49.1 21°26.7 18°00.4 | 272°55.4 27.7 | 335°30.7 - 05.3 12°13.4 445 Sabik  102°05.0  -15°45.2
16 | 353°51.6 36°26.0 17°59.5 | 287°57.8 27.7 | 350°32.8 05.4 | 27°15.6 44.4 Shaula  96°13.0  -37°07.2
17 8°54.0 51°25.3 58.6 | 303°00.2 27.7 5°34.9 05.6 42°17.8 443 Rasalhague ~ 96°00.4  12°32.5
o o Eltanin  90°43.4  51°29.0
18 23°56.5 | 66°24.6 S17°57.7 | 318°02.6 N24°27.7 | 20°37.0 NO00°05.8 | 57°20.0 S14°44.2 Kaus A 839351 319994
19 38°50.0 | 81°23.9 56.8 | 333°05.0 27.7 | 35°30.1 05.9 | 72°22.2 44.1 aus V“St' 80°348  38°482
20 54°01.4 | 96°23.3 55.9 | 348°07.4 27.7 | 50°41.2 06.1 | 87°24.4 44.0 N egka. 759502 26°16.1
21 69°03.9 | 111°22.6 - 55.0 3°09.7 - 277 | 65°433 - 06.2 | 102°26.6 - 439 AT”.' 62°010  8°58.7
22 84°06.3 | 126°21.9 541 | 18°12.1 27.7 | 80°45.5 06.4 | 117°28.7 438 P ta'kr 539080  .56°39.8
23 99°08.8 | 141°21.2 53.2 | 33°145 27.7 | 95°47.6 06.6 | 132°30.9 43.7 eI;Z::Zb 190074 480917
Mer.pass. 16:24 v -0.7 d 0.9 m-3.93 v 24 d-00 m-0.79 v 21 d0.2 m-227 v 22 d0.1 mo0.87 Enif 33°40.7 9°58.8
Al Na'ir  27°35.4  -46°51.2
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15216.6 —29230.3
0 | 114°11.3 | 156°20.5 S17°52.3 | 48°16.9 N24°27.7 | 110°49.7 NO00°06.7 | 147°33.1 S14°43.6 Scheat — 13°47.0 287125
1 | 120°137 | 171°19.9 514 | 63°19.3 277 | 125°51.8 06.0 | 162°35.3 435 Markab 137317 157197
2 | 144°16.2 | 186°19.2 50.5 | 78°21.7 27.7 | 140°53.9 07.1 | 177°37.5 435 Jan 13 Fri SHA  Mer.pass
3 | 159°18.7 | 201°18.5 - 496 | 93°24.1 27.7 | 155°56.0 - 07.2 | 192°39.7 - 434 Venus  44°40.6 13:33
4 | 174°21.1 | 216°17.9 48.7 | 108°26.5 27.7 | 170°58.1 07.4 | 207°41.9 433 Mars  294°07.6 20:51
5 | 189°23.6 | 231°17.2 477 | 123°28.9 27.7 | 186°00.2 07.5 | 222°44.1 432 Jupiter  356°55.0 16:41
6 204°26.1 | 246°16.5 S17°46.8 | 138°31.2 N24°27.7 | 201°02.4 NO00°07.7 | 237°46.3 S14°43.1 Saturn  33°34.7 14:15
7 | 219°285 | 261°158 45.9 | 153°33.6 277 | 216°04.5 07.9 | 252°48.5 43.0 Jan 14 Sat SHA Mer.pass
8 | 234°31.0 | 276°15.2 45.0 | 168°36.0 27.7 | 231°06.6 08.0 | 267°50.7 429 Venus  43994.8 1334
9 | 249°33.4 | 201°14.5 441 | 183°38.4 27.7 | 246°08.7 08.2 | 282°52.9 42.8 Mare  294°07.0 50:47
10 | 264°35.9 | 306°13.8 43.2 | 198°40.7 27.7 | 261°10.8 08.4 | 297°55.1 42.7 Jupi 356°46.8 16-38
11 | 279°38.4 | 321°13.2 423 | 213°43.1 27.7 | 276°12.9 085 | 312°57.3 426 upiter i '
: : : : : : : : : Saturn  33°28.3 14:11
12 | 204°40.8 | 336°12.5 S17°41.3 | 228°45.5 N24°27.7 | 291°15.0 NO0°08.7 | 327°59.5 S14°42.5
13 | 300°433 | 351°11.8 40.4 | 243°47.9 27.7 | 306°17.1 08.8 | 343°01L.7 424 Jan 15 Sun SHA  Mer.pass
14 | 324°45.8 6°11.2 395 | 258°50.2 27.7 | 321°19.2 09.0 | 358°03.9 423 Venus  42°09.3 13:35
15 | 339°482 | 21°10.5 38.6 | 273°52.6 27.7 | 336°21.3 - 00.2 | 13°06.0 423 Mars  294°05.7 20:44
16 | 354°50.7 | 36°09.8 37.7 | 288°55.0 27.7 | 351°23.5 09.3 | 28°08.2 422 Jupiter  356°38.4 16:34
17 9°53.2 | 51°09.2 36.8 | 303°57.3 27.7 6°25.6 09.5 | 43°10.4 421 Saturn _ 33721.9 14:08
18 24°55.6 | 66°08.5 S17°35.8 | 318°59.7 N24°27.7 | 21°27.7 NO00°09.7 | 58°12.6 S14°42.0 Horizontal parallax
19 39°58.1 | 81°07.8 34.9 | 334°02.1 27.7 | 36°20.8 09.8 | 73°14.8 41.9 Venus: 0.1
20 55°00.6 | 96°07.2 34.0 | 349°04.4 27.7 | 51°31.9 10.0 | 88°17.0 418 Mars: 0.2
21 70°03.0 | 111°06.5 - 331 4°06.8 - 277 | 66°340 .- 10.1 | 103°19.2 - 47
22 85°05.5 | 126°05.8 32.1 19°09.1 27.7 81°36.1 10.3 | 118°21.4 41.6
23 | 100°07.9 | 141°05.2 312 | 34°115 27.8 | 96°38.2 10.5 | 133°23.6 41.5

Mer.pass. 16:21

v -0.7" d 0.9’ m -3.93

v 24 d0.0 m-0.76

v21 d02 m-227

v 22 d0.1’ m0.87
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DUT1 = UT1-UTC = -0.0140 sec

AT = TT-UT1 = +69.1980 sec

2023 January 13 to Jan. 15 UT

h Sun Moon
Fri GHA Dec GHA v Dec d HP Lat. Twilight_ . Sunrise Sunset . _Twilight
0 177°545 S21°335 | 202°155 162° NO3°405 141 551 Naut.  Civil Civil  Naut.
1 192°54.3 33.1 | 306°50.7 16.2' 03°26.4 14.0' 55.1 N 72° | 08:04  09:57 - - 14:22 16:15
2 207°54.0 32,7 | 321°259 16.2 03°12.4 14.1 55.1 N 70° 07:48 09:21 - - 14:57 16:30
3 222°53.8 + 323 | 336°01.0  16.2' 02°58.3 14.1' 551 68° | 07:36  08:56  10:39 13:40  15:22 16:43
4 237°53.6 31.8 | 350°36.2 16.2' 02°44.2 14.1' 55.2' 66° 07:26 08:37 09:57 14:22 15:42 16:53
5 252°53.3 31.4 5°11.4 16.1' 02°30.1 14.1' 55.2' 64° 07:17 08:21 09:28 14:50 15:58 17:02
6 267°53.1 S21°31.0 | 19°465 16.1' NO02°16.0 142" 55.2' 62° | 07:09  08:08 09:07 15:12 16:11 17:09
7 282°52.9 306 | 34°21.7 16.1 02°01.8 14.1' 552 60° | 07:02  07:56 08:50 15:29 16:22 17:16
8 207°52.6 30.2 48°56.8 16.1' 01°47.7 14.2' 55.3’ N 58° 06:56 07:47 08:35 15:43 16:32 17:22
9 312°52.4 - 29.7 63°31.9 16.1’ 01°33.5 14.2 55.3 56° 06:50 07:38 08:23 15:56 16:41 17:28
10 327252.2 29.3 78207.0 16A1: 01219.3 14.3’ 55.3' 54° 06:45 07:30 08:12 16:07 16:48 17:33
1 342°51.9 289 | 927420 16.0 01°05.0 142" 553 52° | 06:40  07:23  08:02 16:16 16:55 17:38
12 357°51.7 S21°285 | 107°17.1 16.0' NO00°50.8 14.3' 554 50° | 06:36  07:17 07:54 16:25 17:02 17:42
13 12°51.5 28.0 | 121°52.1  16.0° 00°36.5 14.3° 554 45° | 06:26  07:03 07:35 16:43 17:16 17:52
14 27°51.2 27.6 | 136°27.1  16.0 00°22.2 143" 554 N40° | 06:17 0651  07:20 | 16:58  17:27  18:01
15 42‘;51.0 27.2 151202.1 16.0 Noozo7.9 143" 554 35° | 06:00  06-40 07:08 1710 17-38 18:09
16 57°50.8 268 | 165°37.1 159’  S00°064 143" 555 30° | 0601 0631 0657 1791 17-47 1817
17 72°50.5 26.3 | 180°12.0 15.9 00°20.7 14.3' 555 20° | 0547 0614 0638 17-20 18-04 1831
18 87°50.3 S21°25.9 | 194°46.9 159  S00°35.0 144 555’ N 10° | 05:33  05:59 06:21 17:57 18:19 18:45
19 102:50.1 255 209221.8 15.8' 00249.4 143 555 0° | 05:17  05:43 06:05 18:13 18:35 19:01
20 117°49.8 25.0 | 223°56.6 15.8 01°03.7 144 556 o _ ) ) ) . .
21 132°49.6 246 | 238°315 158"  01°181 143  55.6 s ;80 gijgg gg:g; 821;3 12&? 12251)(1) }3:;2
22 147°49.4 242 | 253°06.2 15.8 01°32.4 144 556 o : : : : : :
23 162°49.1 237 | 267°41.0 15.7 01°46.8 144 557 30 04:13  04:46 05:12 19:05 19:32 20:04
: : : : : : : 35° | 03:56  04:32 05:01 19:17 19:46 20:21
SD =163 d =04 SD = 15.0' 40° 03:36 04:15 04:47 19:30 20:02 20:42
45° | 03:09  03:55 04:31 19:46 20:22 21:08
Sat GHA Dec GHA v Dec d HP o
S S . , . , , S 50 02:31  03:29 04:11 20:06 20:47 21:45
0 177048.9 S$21°23.3 282015.7 15.7 502001.2 14.4 55.7 52° 02:10 03:16 04:02 20:15 21:00 22:06
1 192°48.7 22.9 296°50.4 15.6’ 02°15.6 14.4 55.7 54° 01:42 03:01 03:51 20:26 21:15 22:33
2 207248.4 22.4 311225.0 15.6 02230-0 144" 55.7 56° | 00:55 02:43 03:39 20:38 21:33 23:17
3 222048.2 - 220 325059.6 15.6’ 02044.4 14.4' 55.8’ 58° . 02:21 03:25 20:52 21:55 .
4 237°48.0 21.6 340°34.2 15.5’ 02°58.8 14.4 55.8 S 60° e 01:51 03:08 21:08 22:24 —
5 252°47.8 21.1 | 355°08.7 155 03°13.2 144 558
6 267°47.5  S$21°20.7 9°432 154 S03°27.6 145 559 Lat. ~ Moonrise ) Moonset
7 282°47.3 203 | 24°17.7 154'  03°421 144’ 559’ Fri Sat Sun Fri Sat Sun
8 297247.1 19.8 38252.1 15.3' 03256.5 144 559 N 72° | 23:35 01:42 11:01 10:31 09:55
9 312°46.8 - 194 | 53°264 153 04°10.9 14.4'° 56.0' o . } . . .
10 327°46.6 189 | 68°00.7 153 04°25.3 144 56.0' N Zgo gggé 811?3 131(5)8 igii; igig
o . . o . , : : : : :
11 342°46.4 185 | 82°349 152 04°39.7 144 56.0 66° | 2328 01.10 10'58 10-46 10-34
12 357°46.2 S21°18.0 97°09.2  15.1' S04°54.1  14.4 56.0' 64° 23:26 01:02 10:57 10:50 10:43
13 12°45.9 17.6 | 111°43.3 15.1 05°08.5 14.4 56.1' 62° 23:25 00:56 10:56 10:53 10:50
14 27‘;45.7 17.2 126217.4 15.0' 05222.9 14.4° 56.1 60° 23:24 00:51 10:56 10:56 10:57
15 42°455 16.7 | 140°51.4 15.0° 05°37.3 144 56.1 o . . , ) .
16 57°45.2 16.3 | 155°25.4 149’ 05°51.7 144 56.2' N 58 23j23 00:46 10j55 10159 11103
17 72°45.0 158 | 160°50.4 14.9°  06°06.1 144 562’ 56 | 23:22 00:42 ) 10:55  11:01  11:08
: : : : : : : 54° | 23:21 00:38 10:54 11:03 11:13
18 87°44.8 S21°15.4 | 184°33.2 14.8° S06°20.5 14.3' 56.2' 52° | 23:20 00:35 10:54 11:05 11:17
19 102244.6 14.9 199207.0 14.7 06234.8 144" 56.3' 50° | 23:19 00:32 10:54 11:07 11:21
2 | 1mea1  -- 140 | 28148 148 0703 104 s60 450 | 2318 0026 | 10:53 1110 1130
2 147°43.9 136 | 242°481 146°  07°17.0 143  56.4' N40° | 23:17 00:20 | 10:52  1L:14  11:37
23 162°43.7 131 | 257°21.7 145  07°322 143  56.4' 357 | 2315 00:15 | 10:52 11:16  11:43
= = - : - : : 30° | 23:14 00:11 10:51 11:19 11:48
SD=163" d=04 SD =152 20° | 23:13 00:04 10:50 11:23 11:58
N 10° | 23:11  23:58 e 10:49 11:27 12:06
Sun GHA Dec GHA v Dec d HP 0° | 2310  23:53 10448 11:30 1214
0 177°43.4  S21°12.7 | 271°55.1 144  S07°46.5 143’  56.4’ S10° | 2300 2347 10:48 11:34 12:92
1 192°43.2 12.2 | 286°28.6 14.4' 08°00.8 142" 56.5' 20° | 23:07 2341 1047 1137 12:30
2 207°43.0 11.8 | 301°01.9 14.3' 08°15.0 14.3° 56.5' 30° | 2306 2334 N 10-46 11-42 12-40
3 222°42.8 11.3 | 315°352 142’ 08°29.3 14.2' 56.5' 35° | 2305 2330 23:50 10:45 11-44 12:45
4 237°42.5 10.9 | 330°08.4 14.1' 08°43.5 142" 56.6' ° : : . . . .
5 252°42.3 10.4 | 344°41.6 14.1 08°57.7 142" 56.6' 400 23:04 23:26 23:51 10:44 11:47 12:52
6 267042-1 521010-0 359014-6 14-0’ so9°11-9 14-2’ 56.7' s 2303 2321 2342 1044 1150 1259
7 282°41.9 09.5 | 13°47.6 13.9' 09°26.1 14.1' 56.7' S50 23j01 23j15 23131 10j43 11154 13108
8 5070417 000 | 28°205 138 09°402 142' o7 52 23:01  23:12 23:26 10:42 11:56 13:12
o : e ° o < ! 54° | 23:00  23:09 23:21 10:42 11:58 13:17
9 312°41.4 - 086 | 42°533 137 09°54.4 14.1' 56.8 o : : : : : :
o . . o . , 56 22:59  23:06 23:14 10:41 12:00 13:22
10 327°41.2 08.1 | 57°26.1 137 10°08.5 14.0° 56.8 ° : : : : : :
11 342°41.0 07.7 | 71°58.8 13.6' 10°225 141  56.8' 58 22:59 - 23:03 23:08 10:40 12:02 13:28
: : : : : : . S$60° | 22:58  22:59 23:00 10:40 12:05 13:34
12 357°40.8 S21°07.2 | 86°31.3 135  S10°36.6 14.0' 56.9'
13 12°40.6 06.8 | 101°03.8 13.4' 10°50.6  14.0'  56.9’ Sun Moon
14 27°40.3 06.3 | 115°36.3 13.3' 11°04.6 13.9' 56.9’ Da Eqn.of Time Mer. Mer.Pass. Age
15 42°40.1 - 05.8 | 130°08.6 13.2' 11°18.5 13.9' 57.0’ Y oo" 12" Pass Upper  Lower 21-23
16 57°39.9 05.4 | 144°40.8 13.1' 11°32.4 13.9° 57.0’ mm:ss  mm:ss hh:mm hh:mm  hh:mm | 70-51%
17 72°39.7 04.9 | 159°13.0 13.1’ 11°46.3 13.9' 57.1 3 | 0322 0833 12:00 02.39 1659
18 87°39.5 S21°04.4 | 173°45.0 13.0' S12°00.2 13.8' 57.1 . . . I .
19 102°39.2 04.0 | 188°17.0 12.9’ 12°14.0 13.8' 57.1 12 ggjgg gg:i? ﬁjgg ggjég g:gé \ )
20 117°39.0 03.5 | 202°48.9 12.8 12°27.8 13.7" 57.2' : : : . .
21 132°38.8 03.0 | 217°206 12.7’ 12°415 13.7° 57.2'
22 147°38.6 02.6 | 231°523 12.6' 12°552  13.7° 57.2'
23 162°38.4 02.1 | 246°23.9 125 13°08.9 13.6° 57.3’
SD=163" d=05 SD = 15.4'

IERS Earth Orientation data as of 08-Dec-2022
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January 16, 17, 18 UT (Mon., Tue., Wed.)

Aries Venus Mars Jupiter Saturn Stars
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 115°10.4 | 156°04.5 S17°30.3 | 49°13.9 N24°27.8 | 111°40.3 NO00°10.6 | 148°25.8 S14°41.4 Alpheratz  357°36.6  29°13.1
1 130°12.9 | 171°03.8 204 | 64°16.2 27.8 | 126°42.4 10.8 | 163°28.0 413 Ankaa 353°08.9 -42°11.2
2 145°15.3 | 186°03.2 28.4 | 79°18.6 27.8 | 141°445 11.0 | 178°30.2 412 Schedar 349°33.0  56°40.0
3 160°17.8 | 201°02.5 - 275 94°20.9 - 27.8 | 156°46.6 <+ 11.1 | 193°32.4 - 412 Diphda 348°49.0 -17°51.8
4 175°20.3 | 216°01.9 26.6 | 109°23.3 27.8 | 171°48.8 11.3 | 208°34.6 411 Achernar  335°21.4  -57°07.6
5 190°22.7 | 231°01.2 25.6 | 124°25.6 27.8 | 186°50.9 11.5 | 223°36.8 41.0 Hamal 327°53.0  23°34.3
6 | 205°25.2 | 246°00.5 S17°24.7 | 139°28.0 N24°27.8 | 201°53.0 NO0°11.6 | 238°38.9  S14°40.9 Polaris  314°37.7  89°22.0
7 | 220°27.7 | 260°59.9 23.8 | 154°30.3 27.8 | 216°55.1 11.8 | 253°41.1 40.8 Acamar 3157129  -40°13.0
8 | 235°30.1 | 275°59.2 22.8 | 169°32.7 27.8 | 231°57.2 12.0 | 268°43.3 40.7 Menkar  314°07.7 4°10.7
9 | 250°32.6 | 290°58.6 21.9 | 184°35.0 27.8 | 246°50.3 - 12.1 | 283°455 40.6 Mirfak  308°30.4  49°56.7
10 | 265°35.1 | 305°57.9 21.0 | 199°37.3 27.8 | 262°01.4 12.3 | 208°47.7 405 Aldebaran  290°41.2  16°33.3
11 | 280°37.5 | 320°57.3 20.0 | 214°39.7 27.8 | 277°03.5 12.4 | 313°49.9 40.4 Rigel 281°05.2  -8°10.6
° ° ° ° ° ° ° ° ° Capella  280°23.9 46°01.3
12 | 295°40.0 | 335°56.6 S17°10.1 | 229°42.0 N24°27.8 | 292°05.6 NO00°12.6 | 328°52.1 S14°40.3 oty 2789943 69922
13 | 310°42.4 | 350°56.0 18.2 | 244°44.4 27.8 | 307°07.7 12.8 | 343°543 40.2 Eloath  278°03.6 289376
14 | 325°44.9 5°55.3 17.2 | 259°46.7 27.9 | 322°09.8 12.9 | 358°56.5 40.1 Al '.‘Iaa 5759301 1°113
15 | 340°47.4 | 20°547 - - 163 | 274°49.0 27.9 | 337°11.9 - 131 | 13°58.7 40.0 Bet I”' m 270°53.5 79246
16 | 355°49.8 | 35°54.0 15.4 | 289°51.4 27.9 | 352°14.0 13.3 | 29°00.9 40.0 eéfj;ji 5639526 -52°42.5
17 10°52.3 | 50°53.3 14.4 | 304°53.7 27.9 7°16.1 13.4 | 44°03.1 39.9 P DO :
18 25°54.8 | 65°52.7 S17°13.5 | 319°56.0 N24°27.9 | 22°182 NO00°13.6 | 59°05.3 S14°39.8 Sirlus | 296727.3  -16744.9
54 252, . ~56. . ls. . ~05. . Adhara  255°06.8  -29°00.2
19 40°57.2 | 80°52.0 125 | 334°58.4 27.9 | 37°203 138 | 74°07.4 39.7 Procyon  244°52.2 59099
20 55°50.7 | 95°514 116 | 350°00.7 27.9 | 52°224 139 | 89°09.6 39.6 Pollux 243°18.9  27°58.2
21 71°02.2 | 110°50.7 -+ 10.6 5°03.0 - 279 | 67°245 .- 141 | 104°11.8 - 395 Avior 234°147  -50°34.9
22 86°04.6 | 125°50.1 09.7 20°05.3 27.9 82°26.6 14.3 | 119°14.0 39.4 Suhail 222°47.1 -43°31.4
23 | 101°07.1 | 140°49.4 08.8 | 35°07.7 27.9 | 97°28.7 14.4 | 134°16.2 39.3 Miaplacidus ~ 221°37.7  -69°48.5
Mer.pass. 16:17 v -0.7 d 0.9" m-3.93 v 24 d0.0 m-073 v 21 d02 m-2.26 v 22 d0.1 mo0.87 Alphard  217°49.1 -8°45.5
Regulus  207°35.9 11°51.2
Tue | GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe  103°42.6  61°37.4
S S S S S S S S S Denebola  182°26.5 14°26.5
0 116°00.5 | 155°48.8  S17°07.8 | 50°10.0 N24°27.9 | 112°30.8  NOO°14.6 | 149°18.4  S14°30.2 Gienah 1759451  -17°401
1 131°12.0 | 170°48.1 06.9 | 65°12.3 27.9 | 127°33.0 14.8 | 164°20.6 39.1 Acrux  173°017  -63°13.3
2 146°145 | 185°47.5 05.9 | 80°14.6 28.0 | 142°35.1 14.9 | 179°22.8 39.0 Gacrux  171°53.3  -57°14.2
3 161°16.9 | 200°46.9 © 050 | 905°17.0 © 280 | 157°372 - - 151 | 194°250 - 389 Alioth  166°14.3  55°40.8
4 176°19.4 | 215°46.2 04.0 | 110°19.3 28.0 | 172°39.3 15.3 | 209°27.2 38.8 Spica 158°240 -11°16.8
5 191°21.9 | 230°45.6 03.1 | 125°21.6 28.0 | 187°41.4 15.4 | 224°29.4 38.7 Alkaid  152°53.3  49°11.6
6 206°24.3 | 245°44.9  S17°02.1 | 140°23.9 N24°28.0 | 202°435 NO00°15.6 | 239°31.6 S14°38.7 Hadar 148°38.4  -60°28.7
7 221°26.8 | 260°44.3 01.2 | 155°26.2 28.0 | 217°45.6 15.8 | 254°33.7 38.6 Menkent 147°50.6  -36°28.8
8 236°29.3 | 275°43.6  17°00.2 | 170°28.5 28.0 | 2320477 15.9 | 269°35.9 38.5 Arcturus  145°495  19°03.6
9 251°31.7 | 290°43.0  16°59.3 | 185°30.8 28.0 | 247°49.8 - - 16.1 | 284°38.1 38.4 Rigil Kent. 139°42.7  -60°55.5
10 | 266°34.2 | 305°42.3 58.3 | 200°33.1 28.0 | 262°51.9 16.3 | 299°40.3 38.3 Kochab  137°20.2  74°03.3
11 | 281°36.7 | 320°41.7 57.3 | 215°35.5 28.0 | 277°54.0 16.4 | 314°425 38.2 Zuben'ubi  136°57.9  -16°08.2
12 296°39.1 | 335°41.1 S16°56.4 | 230°37.8 N24°28.1 | 292°56.1 NO00°16.6 | 329°44.7 S14°38.1 Alphecca  126°05.3  26°38.1
13 | 311°41.6 | 350°40.4 55.4 | 245°40.1 28.1 | 307°58.2 16.8 | 344°46.9 38.0 Antares  112°18.1  -26°28.9
14 | 326°44.0 5°39.8 54.5 | 260°42.4 28.1 | 323°00.3 16.9 | 359°49.1 37.9 Atria  107°14.2  -69°03.9
15 | 341°465 | 20°39.1 535 | 275°44.7 -+ 281 | 338°02.4 <. 171 14°51.3 - 378 Sabik  102°04.9  -15°45.2
16 | 356°49.0 | 35°385 52.6 | 290°47.0 28.1 | 353°04.5 17.3 | 29°535 377 Shaula  96°13.0 -37°07.1
17 11°51.4 50°37.9 51.6 | 305°49.3 28.1 8°06.6 17.4 | 44°55.7 37.6 Rasalhague ~ 96°00.4  12°32.5
o R R R R o R R o Eltanin  90°43.4  51°29.0
18 26°53.9 | 65°37.2 S16°50.6 | 320°51.6 N24°28.1 | 23°08.7 NO00°17.6 | 59°57.8 S14°37.5 Kaus Aot 830351 34°92.4
19 41°56.4 | 80°36.6 49.7 | 335°53.9 28.1 | 38°10.8 17.8 | 75°00.0 37.4 aus VUS . 80°347  38°482
20 56°58.8 | 95°36.0 48.7 | 350°56.2 282 | 53°12.9 17.9 | 90°02.2 37.3 N egka. 759809 26°16.1
21 72°01.3 | 110°35.3 - 477 5°58.5 - 282 | 68°15.0 -+ 18.1 | 105°04.4 - 373 All’t”.' 62°0l0 8587
22 87°03.8 | 125°34.7 468 | 21°00.8 282 | 83°17.1 18.3 | 120°06.6 37.2 Peaco"’c‘k' 539080  .56°39.8
o o o o o . - -
23 | 102°06.2 | 140 371.0 : 458 | 36 0/3.0 : 282 | 98 1/9.2 : 18.4 | 135 0,8.8 : 37.1 Donch 209274 2899217
Mer.pass. 16:13 v -0.6" d 0.9" m-3.93 v 2.3 d0.0" m-0.70 v 21 d0.2 m-2.26 v 22" d0.1" m0.87 Enif 33°40.7 9°58.7
Al Na'ir  27°35.4  -46°51.2
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15216.6 —29230.3
0 | 117°08.7 | 155°33.4 S16°44.8 | 51°05.3 N24°282 | 113°21.3 NO0°18.6 | 150°11.0 S14°37.0 Scheat  13°47.0 287125
1 | 1320112 | 170°328 439 | 66°07.6 282 | 128°233 18.8 | 165°13.2 36.9 Markab 137317 157197
2 147°13.6 | 185°32.1 429 | 81°09.9 282 | 143°25.4 18.9 | 180°15.4 36.8 Jan 16 Mon SHA  Mer.pass
3 162°16.1 | 200°31.5 - 419 | 96°12.2 - 282 | 158°27.5 .- 10.1 | 195°17.6 - 36.7 Venus  40°54.1 13:36
4 177°18.5 | 215°30.9 41.0 | 111°14.5 283 | 173°29.6 19.3 | 210°19.7 36.6 Mars  294°03.5 20:40
5 192°21.0 | 230°30.2 40.0 | 126°16.8 28.3 | 188°31.7 19.4 | 225°21.9 36.5 Jupiter  356°29.9 16:31
6 207°23.5 | 245°29.6 S16°39.0 | 141°19.0 N24°28.3 | 203°33.8 N00°19.6 | 240°24.1 S14°36.4 Saturn  33°15.4 14:04
7 222°25.9 | 260°29.0 38.1 | 156°21.3 283 | 218°35.9 198 | 255°26.3 36.3 Jan 17 Tue SHA Mer.pass
8 237°28.4 | 275°28.4 37.1 | 171°23.6 28.3 | 233°38.0 20.0 | 270°285 36.2 Venus  39°39.2 13:37
9 252°30.9 | 200°27.7 - - 36.1 | 186°25.9 28.3 | 248°40.1 - - 20.1 | 285°30.7 - - 36.1 Mars  294°00.4 20:36
o o o o o - N
10 | 267°33.3 | 305°27.1 35.1 | 201°28.2 283 | 263°42.2 20.3 | 300°32.9 36.0 Jupiter  356°213 1628
o o o o o
11 | 282°35.8 | 320°26.5 342 | 216°30.4 28.4 | 278°44.3 205 | 315°35.1 35.9 Saturn  33°08.9 14:01
12 | 297°38.3 | 335°25.8 S16°33.2 | 231°32.7 N24°28.4 | 293°46.4 NO00°20.6 | 330°37.3 S14°35.9
13 | 312°40.7 | 350°25.2 32.2 | 246°35.0 28.4 | 308°48.5 20.8 | 345°30.5 35.8 | | Jan 18 Wed SHA  Mer.pass
14 | 327°432 5°24.6 312 | 261°37.2 28.4 | 323°50.6 21.0 0°41.6 35.7 Venus  38°24.7 13:38
15 | 3420457 | 20°24.0 - 30.3 | 276°39.5 28.4 | 338°52.7 -+ 21.1 | 15°43.8 - 35.6 Mars  293°56.6 20:33
16 | 357°48.1 | 35°23.3 29.3 | 291°41.8 28.4 | 353°54.8 213 | 30°46.0 355 Jupiter  356°12.6 16:24
17 12°50.6 | 50°22.7 28.3 | 306°44.1 28.4 8°56.9 215 | 45°48.2 35.4 Saturn 337023 13:57
18 27°53.0 | 65°22.1 S16°27.3 | 321°46.3 N24°28.5 | 23°59.0 NO00°21.6 | 60°50.4 S14°35.3 Horizontal parallax
19 42°555 | 80°21.5 26.3 | 336°48.6 285 | 39°01.1 218 | 75°52.6 35.2 Venus: 0.1
20 57°58.0 | 95°20.8 25.4 | 351°50.8 285 | 54°03.2 22.0 | 90°54.8 35.1 Mars: 0.2
21 73°00.4 | 110°20.2 - 244 6°53.1 - 285 | 69°05.3 222 | 105°57.0 - 35.0
22 88°02.9 | 125°19.6 234 | 21°55.4 285 | 84°07.3 223 | 120°59.2 34.9
23 | 103°05.4 | 140°19.0 224 | 36°57.6 285 | 99°09.4 225 | 136°01.4 34.8

Mer.pass. 16:09

v -0.6' d 1.0’ m -3.93

v 23" d 0.0’ m-0.67

v 21 d02 m-225

v 22 d0.1 m0.87

https://pypi.org/project/skyalmanac/
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DUT1 = UT1-UTC = -0.0152 sec AT = TT-UT1 = 469.1992 sec 2023 January 16 to Jan. 18 UT

h Sun Moon
Mon GHA Dec GHA i Dec d HP Lat. N -:-Wlhgh(t:. i Sunrise | Sunset Gi _'|I'W|I|gh'\t| "
0 177°38.1 S21°01.6 | 260°55.4 12.4' S13°225 135 57.3' aut. v i aut.
1 192°37.9 01.2 275°26.7 12.3’ 13°36.0 13.6 57.4' N 72° 07:56 09:44 L L 14:37 16:25
2 207:37.7 O00.7 289258.0 12.2: 13249.6 13.4: 57.4: N 70° 07:42 09:12 11:47 12:33 15:08 16:39
3 222037.5 21000.2 304029.2 12.1' 14003.0 13.5Y 57.4' 68° 07:31 08:49 10:25 13:56 15:32 16:50
4 237037.3 20°59.8 319000.3 12.0' 14016.5 13.3’ 57'5, 66° 07:21 08:31 00:48 14:33 15:50 17:00
5 252°37.1 59.3 333°31.2 11.9 14°29.8 13.4 57.5 64° 07:13 08:16 09:21 14:59 16:05 17:08
6 267°36.8 $20°58.8 348°02.1 11.7 S$14°43.2 13.2 57.5' 62° 07:05 08:03 09:01 15:19 16:17 17:15
7 282°36.6 58.4 2°32.8 11.6' 14°56.4 13.3’ 57.6' 60° 06:59 07:53 08:45 15:36 16:28 17:22
8 297°36.4 57.9 17°03.5 11.5 15°09.7 13.1' 57.6' N 58° 06:53 07:43 08:31 15:49 16:37 17:27
9 312236.2 -+ 574 31234.0 11.4: 15222.8 13.1: 57.7: 56° 06:48 07:35 08:19 16:01 16:46 17:33
10 327036.0 56.9 46004.4 11.3' 15035.9 13.1’ 57.7' 54° 06:43 07:27 08:09 16:12 16:53 17:37
11 342°35.8 56.5 60°34.7 11.2 15°49.0 129 57.7 52° 06:39 07:21 08:00 16:21 17:00 17:42
12 357°35.6 S$20°56.0 75°04.9 11.1 $16°01.9 13.0 57.8' 50° 06:34 07:15 07:51 16:29 17:06 17:46
13 12°35.3 55.5 89°35.0 11.0 16°14.9 12.8’ 57.8’ 45° 06:25 07:01 07:34 16:47 17:19 17:56
14 27°35.1 55.0 | 104°04.9 10.8' 16°27.7 128 57.9’ N40° | 06:16  06:50 07:19 17:01 17:31 18:04
o . . o i o ’ ’ - - N - . N
15 42034.9 54.5 118034.7 10.7' 16040.5 12.7’ 57.9' 35° 06:09 06:40 07:07 17:13 17:41 18:12
16 57°34.7 541 | 133°045 106  16°532 127 57.9 30° | 0601 0631 0656 | 1724 1750 1819
17 72°34.5 53.6 147°34.0 10.5 17°05.9 12.6 58.0 20° 05:47 06:14 06:38 17:42 18:06 18:33
18 87°34.3 S$20°53.1 162°03.5 10.3’ S17°18.5 12.5’ 58.0' N 10° 05:33 05:59 06:22 17:58 18:21 18:47
19 102234.1 52.6 176:32.9 10.2' 17231.0 12.4' 58.1' 0° 05:18 05:44 06:06 18:14 18:36 19:01
20 117°33.8 52.1 191°02.1 10.1° 17°43.4 12.4 58.1' o . . . . . .
21 | 132°336 -~ 517 | 205°312 100  17°558 122 58.1° S100| Yoo 0528 0551 | 1829 18E2 o8
22 147°33.4 51.2 | 220°00.2 9.8'  18°08.0 12.2' 582 o j j : j : :
23 162°33.2 50.7 | 234°29.0 9.7 18°20.2 12.2 58.2' 30 04:16 04:48 05:15 19:05 19:31 20:03
./ ', . . , . . 35° 04:00 04:35 05:04 19:16 19:45 20:20
SD = 16.3 d=0.5 SD = 15.6 40° 03:40 04:19 04:51 19:29 20:00 20:39
45° 03:14 04:00 04:35 19:44 20:20 21:05
Tue GHA Dec GHA v Dec d HP o
- - - : - : , $50° | 02:38 0335 0416 | 20:03 20444 2141
0 177033.0 $20°50.2 248057.7 9.6' 518032.4 12.0’ 58.3' 52° 02:18 03:22 04:07 20:12 20:57 22:00
1 192032.8 49.7 263026.3 9.5' 18044.4 12.0’ 58.3' 54° 01:52 03:08 03:57 20:22 21:11 22:25
2 207°32.6 492 | 277°548 93 18°56.4 118 58.3 56° | 01:13 0251 0345 | 20:34 2128 23:02
3 222032.4 -+ 4838 292023.1 9.2’ 19008.2 11.8, 58.4' 58° e 02:30 03:31 20:47 21:48 —
4 237°32.2 48.3 306°51.3 9.1 19°20.0 11.7 58.4 S 60° —— 02:02 03:16 21:03 22:15 —
5 252°32.0 47.8 321°19.4 8.9’ 19°31.7 11.6 58.5’
6 267°31.7 S20°47.3 | 335°47.3 8.8 S10°43.3 115 585 Lat. Moonrise Moonset
7 282°31.5 46.8 | 350°15.1 87  19°54.8 114’ 585 Mon Tue Wed Mon Tue Wed
8 297:31.3 46.3 4242.8 8.5’ 20206.2 11.3' 58.6' N 72° | 04:15 ] - 08:59 - -
9 312°31.1 <+ 458 19°10.3 8.4 20°17.5 11.2 58.6' o
N 42 - :34 - -
10 327°30.9 45.3 33°37.7 8.3 20°28.7 11.1 58.7' 700 03_ . 09_3 .
11 342°30.7 44.8 48°05.0 8.1’ 20°39.8 11.0' 58.7 68 03:18 05:49 — 09:59 09:14 —
) ) : ' . : ) 66° 03:00 05:09 | 10:18 09:55 |
12 357°30.5  S20°44.3 62°32.1 8.0' S20°50.8 10.9' 58.7 64° | 02:46 04:42 07:00 10:34 10:23 10:03
13 12°30.3 438 | 76°59.1 7.9 21°01.7 10.8' 58.8 62° | 02:34  04:21 06:19 10:48 10:45 10:44
14 27°30.1 43.4 | 01°260 7.7’ 21°125 107" 58.8 60° | 02:24  04:04  05:52 10:59 11:03 11:12
15 42°29.9 - - 429 105°52.7 7.6' 21°23.2 10.5' 58.9' o . . . . i .
16 57°29.7 42.4 120°19.3 7.4 21°33.7 10.5’ 58.9' N 580 02:15 03:50 05:30 11:09 11:18 11:34
17 72929 5 419 134°45.7 7.3 51°44.2 10.3' 58.0' 56 02:07 03:38 05:13 11:17 11:31 11:52
o ’ o ’ o : : , o : : ) ’ . 54° 02:00 03:27 04:58 11:25 11:42 12:07
18 87029.3 S$20°41.4 149012.0 7.2’ S21054.5 10.3’ 59'0, 52° 01:54 03:18 04:45 11:32 11:52 12:21
19 102029.1 40.9 163038.2 7.0' 22004.8 10.1’ 59'0, 50° 01:49 03:10 04:34 11:38 12:01 12:32
3(1) g;oggg ‘31(9)-‘91 }Sogg‘f 2-3' ggoéi-g 3-3, ggi 45° | 01:37 0252 04:11 11:52 12:20 12:57
. e . . . . . . o . . . . . .
22 147°28.4 304 | 206°55.8 6.6’ 22°34.7 9.7' 59.1' N 400 01:27 02:38 03:52 12:03 12:35 13:16
23 162°28.2 38.0 221°21.4 6.5 22°44.4 9.6' 59.2' 35 01:19 02:26 03:37 12:13 12:48 13:32
./ '/ = : / : : 30° 01:11 02:15 03:23 12:21 13:00 13:47
SD=163 d=05 SD = 15.9 20° | 00:50  01:58  03:01 | 12:36  13:20 1411
N 10° 00:48 01:42 02:41 12:49 13:37 14:32
Wed GHA Dec GHA v Dec d __HP 0° | 00:38 01:28  02:23 | 1301  13:53 1451
0 177°28.0  S20°38.4 | 235°46.9 6.3 S22°54.0 9.5 59.2 o
1 2 1:14 2: 13:1 14:1 15:11
1 192°27.8 37.9 250°12.2 6.2' 23°03.5 9.3 59.3' S 0o 00. 8 0 . 0 .05 3. 3 . 0 5.
. . , . , , 20° | 00:17  00:58  01:46 | 13:26  14:27  15:32
2 207°27.6 37.4 | 264°37.4 6.1 23°12.8 9.2 59.3 30° 00:05 00:41 01:24 13:42 14:47 15:57
o o 1 o ' ' N N " N N N
3 222°27.4 -+ 36.9 279°02.5 5.9 23°22.0 9.1 59.3 35° e 00:31 01:11 13:50 14:59 16:11
4 237°27.2 36.4 | 293°27.4 5.8 23°31.1 8.9’ 59.4' 40° . 00:20 00:56 14:00 15:13 16:28
o ) ’ o v ' - N N N N
5 252027.0 o35.9 307052.2 5.6 23040.0 8.8 59.4 45° . 00:07 00:39 14:12 15:29 16:48
6 267°26.8 S20°35.4 | 322°16.8 55 S$23°48.8 8.7  59.5' o _ L . _ . _
7 282°26.6 34.8 | 336°41.3 5.4 23°57.5 8.5 595 S ggo ggié e 881(1); ﬁjg; }gjgg i;jég
o o il o ’ ' . . . . .
8 297°26.4 34.3 351°05.7 5.2 24°06.0 8.3 59.5 ° . . . . .
o o , o , , 54° | 23:35  23:56 e 14:41  16:10  17:40
9 312°26.2 -+ 338 5°29.9 5.1 24°14.3 8.2 59.6 o . . . . .
° ° s ° s , 56 23:26 23:43 e 14:49 16:22 17:57
10 327°26.0 333 19°54.0 5.0 24°225 8.1 59.6 o . . . . . .
1 342005 8 308 34°18.0 48 24°30.6 70 50 6' 58 23:15 23:28 23:51 14:59 16:36 18:16
: : : . . . : S 60° 23:03 23:10 23:26 15:10 16:53 18:41
12 357°25.6 $20°32.3 48°41.8 4.7 $24°38.5 7.7 59.7'
13 12°25.4 31.8 63°05.5 4.6' 24°46.2 7.6' 59.7' Sun Moon
14 27°25.2 31.3 77°29.1 4.4 24°53.8 7.4 598 Da Eqn.of Time Mer. Mer.Pass. Age
15 42°250 -+ 30.8 91°52.5 4.3’ 25°012 7.3 508 Y oo 12" Pass Upper  Lower 24-26
16 57°24.8 30.3 106°15.8 4.2 25°08.5 7.1 59.8 mm:ss mm:ss hh:mm hh:mm hh:mm | 41-21%
17 72°24.6 298 | 120°39.0 41  25°156  6.9° 59.9' 6 | 0027 0038 1210 | o640 1914 | 4
18 87°24.4  S20°29.2 | 135°02.1  3.9° S25°225  6.8' 59.9' . . . . .
17 4 " 12:10 07:40 20:08 \
19 102°24.2 28.7 | 149°25.0 3.8  25°203 6.6  59.9' 18 ?gog (1)8-?2 1210 | 0837 2108 .
20 117°24.0 28.2 | 163°47.8 3.7 25°35.9 6.5  60.0' - . : - :
21 132°23.8 .. 277 178°10.5 3.6’ 25°42.4 6.2' 60.0'
22 147°23.6 27.2 192°33.0 3.4 25°48.6 6.1' 60.0'
23 162°23.4 26.7 | 206°55.5 3.3 25°54.7 5.9 60.1'
SD = 16.2' d=05 SD = 16.2
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January 19, 20, 21 UT (Thu., Fri., Sat.)

Aries Venus Mars Jupiter Saturn Stars
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 | 118°07.8 | 155°18.4 S16°21.4 | 51°50.9 N24°28.6 | 114°11.5 N00°22.7 | 151°03.5 S14°34.7 Alpheratz  357°36.6  29°13.1
1 | 133°10.3 | 170°17.7 20.4 | 67°02.1 28.6 | 129°13.6 22.8 | 166°05.7 34.6 Ankaa 353°08.9 -42°11.2
2 | 148°12:8 | 185°17.1 195 | 82°04.4 28.6 | 144°15.7 23.0 | 181°07.9 345 Schedar 349°33.1  56°40.0
3 | 163°15.2 | 200°16.5  -- 185 | 97°06.6  -- 28.6 | 159°17.8 - - 232 | 196°10.1 - - 34.4 Diphda 348°49.0 -17°51.8
4 | 178°17.7 | 215°15.9 17.5 | 112°08.9 28.6 | 174°19.9 233 | 211°12.3 34.4 Achernar  335°21.4  -57°07.6
5 | 193°20.2 | 230°15.3 16.5 | 127°11.1 28.6 | 189°22.0 235 | 226°14.5 34.3 Hamal 327°53.0  23°34.3
6 208°22.6 | 245°14.6 S16°155 | 142°13.4 N24°28.7 | 204°24.1 NO00°23.7 | 241°16.7 S14°34.2 Polaris  314°38.8  89°22.0
7 | 223°25.1 | 260°14.0 145 | 157°15.6 28.7 | 219°26.2 23.9 | 256°18.9 34.1 Acamar  315°129  -40°13.0
8 | 238°27.5 | 275°13.4 13.5 | 172°17.9 28.7 | 234°28.3 24.0 | 271°21.0 34.0 Menkar  314°07.7 4°10.7
9 | 253°30.0 | 290°12.8 - 125 | 187°20.1  -- 287 | 249°30.4  -- 242 | 286°23.2 - - 33.9 Mirfak =~ 308°30.4  49°56.7
10 | 268°32.5 | 305°12.2 11.5 | 202°22.4 28.7 | 264°32.4 24.4 | 301°25.4 33.8 Aldebaran  200°41.2  16°33.3
11 | 283°34.9 | 320°11.6 105 | 217°24.6 28.8 | 279°345 245 | 316°27.6 33.7 Rigel 281°052  -8°10.6
R R R R R R R R R Capella  280°23.9  46°01.3
12 | 298°37.4 | 335°10.9 S16°09.5 | 232°26.9 N24°28.8 | 294°36.6 NO00°24.7 | 331°29.8 S14°33.6 Bulbtry 278943 69222
13 | 313°39.9 | 350°10.3 08.6 | 247°29.1 28.8 | 309°38.7 24.9 | 346°32.0 335 Elooth  278°03.6 289376
14 | 328°42.3 5°00.7 07.6 | 262°31.3 28.8 | 324°40.8 25.1 1°34.2 33.4 Al ’.‘l"’ 575930 1 1°113
15 | 343°44.8 | 20°09.1 - - 06.6 | 277°33.6  -- 28.8 | 339°42.9  -- 252 | 16°36.4 - 33.3 Bet I"'a"‘ 570°835 79046
16 | 358°47.3 | 35°08.5 05.6 | 292°35.8 28.8 | 354°45.0 25.4 | 31°38.6 33.2 eCchf:zz 5639520 52°42.6
o o o o o - - .
17 13049.7 50007.9 004.6 307038.1 028.9 9047.1 02546 46040.7 033.1 oy 5589273 16°48.9
18 28°522 | 65°07.3 S16°03.6 | 322°40.3 N24°28.9 | 24°492 N00°25.7 | 61°42.9 S14°33.0 Adhara  255°06.8  -29°00.3
19 43°54.7 | 80°06.7 02.6 | 337°42.5 28.9 | 39°51.3 259 | 76°45.1 32.9 Procyon  244°52.2 5°09.9
20 58°57.1 | 95°06.1 01.6 | 352°44.7 28.9 | 54°53.3 26.1 | 91°47.3 32.8 Pollux 243°18.0  27°58.0
21 73°59.6 | 110°05.4  16°00.6 7°47.0 -+ 289 | 69°55.4 - 263 | 106°49.5 - - 32.8 Avior 234°147  -50°34.9
22 89°02.0 125°04.8 15°59.6 22°49.2 29.0 84°57.5 26.4 121°51.7 32.7 Suhail 222°47.1 -43°31.4
23 | 104°04.5 | 140°04.2 58.6 | 37°51.4 20.0 | 99°59.6 26.6 | 136°53.9 32.6 Miaplacidus ~ 221°37.7  -69°48.5
Mer.pass. 16:05 v-0.6/ d 1.0’ m-3.93 v 2.3 d 0.0’ m-0.64 v 21 d02 m-225 v 22 d0.1 mo0.87 Alphard  217°49.0 -8°45.5
Regulus  207°35.9 11°51.2
Fri | GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe 1937425 61°37.4
Denebola  182°26.4 14°26.5
0 | 119°07.0 | 155°03.6 S15°57.6 | 52°53.7 N24°29.0 | 115°01.7 NO00°26.8 | 151°56.1 S14°32.5 Gienah  175°45.1  -17°40 1
1 | 134°09.4 | 170°03.0 56.6 | 67°55.9 29.0 | 130°03.8 26.9 | 166°58.2 32.4 Acrux  173°01.6  -63°13.3
2 | 149°11.9 | 185°02.4 55.5 | 82°58.1 20.0 | 145°05.9 27.1 | 182°00.4 32.3 Gacrux  171°532  -57°14.2
3 | 164°14.4 | 200°01.8  -- 545 | 98°00.3  -- 29.1 | 160°08.0 - 27.3 | 197°02.6 - - 32.2 Alioth  166°14.3  55°49.8
4 | 179°16.8 | 215°01.2 535 | 113°02.5 29.1 | 175°10.0 275 | 212°04.8 32.1 Spica 158°24.0 -11°16.8
5 | 194°19.3 | 230°00.6 525 | 128°04.8 29.1 | 190°12.1 27.6 | 227°07.0 32.0 Alkaid  152°53.3  49°11.6
6 209°21.8 | 245°00.0 S15°51.5 | 143°07.0 N24°29.1 | 205°14.2 NO00°27.8 | 242°09.2 S14°31.9 Hadar 148°38.4 -60°28.7
7 | 224°242 | 259°59.4 50.5 | 158°09.2 20.1 | 220°16.3 28.0 | 257°11.4 31.8 Menkent  147°50.6  -36°28.8
8 | 239°26.7 | 274°58.8 495 | 173°11.4 202 | 235°18.4 282 | 272°13.6 31.7 Arcturus  145°49.4  19°03.6
9 | 254°202 | 289°58.2 485 | 188°13.6 - 29.2 | 250°20.5 - 283 | 287°157 - - 316 Rigil Kent. 139°42.7  -60°55.5
10 | 269°31.6 | 304°57.6 475 | 203°15.8 202 | 265°22.6 285 | 302°17.9 315 Kochab 137°20.1  74°03.3
11 284°34.1 | 319°57.0 46.5 | 218°18.0 29.2 | 280°24.7 28.7 | 317°20.1 31.4 Zuben'ubi  136°57.9 -16°08.2
12 | 299°36.5 | 334°56.4 S15°45.5 | 233°20.3 N24°29.3 | 295°26.7 NO00°28.8 | 332°22.3 S14°31.3 Alphecca  126°05.3  26°38.0
13 | 314°39.0 | 349°55.8 44.4 | 248°225 29.3 | 310°28.8 20.0 | 347°245 31.2 Antares  112°18.1  -26°28.9
14 | 320°415 4°55.2 43.4 | 263°24.7 20.3 | 325°30.9 29.2 2°26.7 31.1 Atria  107°14.2  -69°03.9
15 | 344°439 | 19°54.6 42.4 | 278°26.9 -+ 203 | 340°33.0 -+ 204 | 17°289  -- 310 Sabik  102°04.9  -15°45.2
16 | 359°46.4 | 34°54.0 41.4 | 293°29.1 29.3 | 355°35.1 205 | 32°31.1 31.0 Shaula  96°12.9  -37°07.1
17 14°48.9 49°53.4 40.4 | 308°31.3 29.4 10°37.2 29.7 47°33.2 30.9 Rasalhague ~ 96°00.3  12°32.5
R R R R R R R o o Eltanin  90°43.4  51°28.9
18 20°513 | 64°52.8 S15°30.4 | 323°33.5 N24°29.4 | 25°39.2 N00°29.9 | 62°35.4 S14°30.8 Kous Aot 830350 34°92.4
19 44°53.8 | 79°52.2 38.3 | 338°35.7 204 | 40°41.3 30.1 | 77°37.6 30.7 aus V“S  s0°347 380481
20 59°56.3 | 94°51.6 37.3 | 353°37.9 20.4 | 55°43.4 302 | 92°39.8 30.6 N egka‘. 750501 26°16.1
21 74°58.7 | 109°51.0 - - 36.3 8°40.1 -+ 205 | 70°455 - 30.4 | 107°42.0 - 305 AT”.' 62019  8°55.6
22 90°01.2 | 124°50.4 35.3 | 23°423 205 | 85°47.6 30.6 | 122°44.2 30.4 Peac;i'l: 53°08.9  -56°39.8
o o o o o . - .
23 | 105°03.6 | 139°49.8 343 | 38°445 295 | 100°49.7 30.7 | 137°46.4 30.3 Donch 299974 289917
Mer.pass. 16:01 v-0.6/ d 1.0’ m-3.93 v 2.2 d0.0' m-0.61 v 21 d0.2 m-224 v 22 d01 mo.87 Enif 33°40.7 9°58.7
Al Na'ir  27°354  -46°51.2
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15216-6 -29:30-2
0 | 120°06.1 | 154°40.2 S15°332 | 53°46.7 N24°295 | 115°51.7 NO0°30.9 | 152°48.5 S14°30.2 Scheat  13°47.0 287125
1 | 135°08.6 | 169°48.6 322 | 68°48.9 206 | 130°53.8 311 | 167°50.7 30.1 Markab 137317 157197
2 | 150°11.0 | 184°48.0 312 | 83°51.1 206 | 145°55.9 313 | 182°52.9 30.0 Jan 19 Thu SHA  Mer.pass
3 | 165°135 | 199°47.4 .- 302 | 98°53.2 .- 29.6 | 160°58.0  -- 31.4 | 197°55.1 - - 290.9 Venus  37°10.5 13:39
4 | 180°16.0 | 214°46.8 202 | 113°55.4 20.6 | 176°00.1 316 | 212°57.3 20.8 Mars 293°52.1 20:29
5 | 195°18.4 | 229°46.2 28.1 | 128°57.6 20.6 | 191°02.2 31.8 | 227°59.5 20.7 Jupiter  356°03.7 16:21
6 210°20.9 | 244°45.7 S15°27.1 | 143°59.8 N24°29.7 | 206°04.2 N00°32.0 | 243°01.7 S14°29.6 Saturn  32°55.7 13:54
7 | 225°23.4 | 259°45.1 26.1 | 159°02.0 20.7 | 221°06.3 32.1 | 258°03.9 29.5 Jan 20 Fri SHA Mer.pass
8 | 240°25.8 | 274°44.5 25.1 | 174°04.2 20.7 | 236°08.4 323 | 273°06.0 29.4 Venus  35°56.6 13:40
9 | 255°28.3 | 289°43.9 .- 24.0 | 189°06.4  -- 29.7 | 251°10.5 - - 32.5 | 288°08.2 - - 29.3 Mare  293°46.7 2095
10 | 270°30.8 | 304°43.3 23.0 | 204°08.5 208 | 266°12.6 32.7 | 303°10.4 29.2 . o :
11 | 285°33.2 | 319°42.7 220 | 219°10.7 20.8 | 281°14.6 32.8 | 318°12.6 29.2 Jupiter 355 54.7 16:18
. : . . . . . . . Saturn  32°49.1 13:50
12 | 300°35.7 | 334°42.1 S15°20.9 | 234°12.9 N24°20.8 | 296°16.7 NO00°33.0 | 333°14.8 S14°20.1
13 | 315°38.1 | 349°41.5 19.9 | 249°15.1 20.8 | 311°18.8 332 | 348°17.0 29.0 Jan 21 Sat SHA  Mer.pass
14 | 330°40.6 4°41.0 18.9 | 264°17.2 29.9 | 326°20.9 334 3°19.2 28.9 Venus  34743.1 13:41
15 | 345°43.1 | 19°40.4 - - 17.8 | 279°10.4  -- 29.9 | 341°23.0  -- 33.5 | 18°21.3  -- 2838 Mars 293 °40.6 20:22
16 0°45.5 | 34°39.8 16.8 | 294°21.6 29.9 | 356°25.0 337 | 33°235 28.7 Jupiter  355°45.6 16:14
17 15°48.0 | 49°30.2 15.8 | 309°23.8 300 | 11°27.1 33.9 | 48°25.7 28.6 Saturn __ 32°42.4 13:47
18 30°50.5 | 64°38.6 S15°14.7 | 324°25.9 N24°30.0 | 26°29.2 N00°34.1 | 63°27.9 S14°28.5 Horizontal parallax
19 45°52.9 | 79°38.0 13.7 | 339°28.1 30.0 | 41°31.3 342 | 78°30.1 28.4 Venus: 0.1
20 60°55.4 | 94°37.4 12.7 | 354°30.3 30.0 | 56°33.4 344 | 93°32.3 28.3 Mars: 0.2
21 75°57.9 | 109°36.9 -+ 11.6 9°324 -+ 301 | 71°354 - 346 | 108°345 - - 282
22 91°00.3 | 124°36.3 10.6 | 24°34.6 30.1 | 86°37.5 348 | 123°36.6 28.1
23 | 106°02.8 | 139°35.7 09.6 | 39°36.8 30.1 | 101°39.6 349 | 138°38.8 28.0

Mer.pass. 15:57

v -0.6' d 1.0’ m -3.93

v 2.2’ d 0.0’ m-0.58

v21 d02 m-224

v 22 d0.1 m0.87
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DUT1 = UT1-UTC = -0.0153 sec AT = TT-UT1 = 469.1993 sec 2023 January 19 to Jan. 21 UT

h Sun Moon
Thu GHA Dec GHA v Dec d HP Lat. Twilight_ . Sunrise | Sunset . Twilight
0 177°232  S20°26.1 | 221°17.8 3.2' S26°00.6 5.7  60.I' Naut.  Civil Civil  Naut.
1 192°23.0 25.6 235°40.0 3.1 26°06.3 5.6 60.1' N 72° 07:48 09:32 L L 14:51 16:34
2 207°22.9 25.1 | 250°02.1 3.0 26°11.9 53 60.2 N 70° 07:36 09:03 11:07 13:15 15:20 16:47
3 222°227 © 246 | 264°241 2.9°  26°172 52" 602 68° | 07:25  08:42  10:11 14:12 1541  16:58
4 237°22.5 24.1 278°46.0 2.8’ 26°22.4 5.0 60.2' 66° 07:16 08:24 09:38 14:45 15:58 17:07
5 252°22.3 23.5 293°07.8 2.7 26°27.4 4.8’ 60.3’ 64° 07:08 08:10 09:14 15:08 16:12 17:14
6 267°22.1  S20°23.0 | 307°29.4 2.6° S26°322 47  60.3 62° | 07:01 07:59 08:55 15:27 16:24 17:21
7 282°21.9 225 321°51.0 2.5 26°36.9 4.4 60.3’ 60° 06:55 07:48 08:40 15:43 16:34 17:27
8 297221.7 22.0 336212.5 2.4: 26241.3 4.2: 60.4: N 58° 06:50 07:40 08:27 15:56 16:43 17:33
9 312021.5 . 21.5 3500338 2.3’ 26045,5 4.1' 60.4’ 560 06:45 07:32 08:15 16:07 16:51 17:37
10 327021.3 20.9 4055.1 22’ 26049.6 3.8' 60.4Y 54° 06:40 07:25 08:05 16:17 16:58 17:42
11 342°21.1 20.4 19716.3 21 26°53.4 3.7 60.5 52° 06:36 07:18 07:56 16:26 17:04 17:46
12 357°20.9 $20°19.9 33°37.4 2.0 $26°57.1 3.4 60.5’ 50° 06:32 07:12 07:49 16:34 17:10 17:50
13 12°20.7 19.4 47°58.4 1.9 27°00.5 3.3 60.5’ 45° 06:23 06:59 07:32 16:51 17:23 17:59
14 27°20.5 188 | 62°193 18 277038 3.0' 606 N40° | 06:15 06:48  O7:18 | 17:04  17:34 1807
15 42°20.3 183 | 76°40.1 18  27°06.8 2.9' 60.6' 35° | 06:08 0639  o07:06 | 1716  17.43 1814
16 57°20.1 178 | 01°009 L7 27°09.7 26 60 30° | 0601 0630 0656 | 1706  17.52 1821
17 72°20.0 17.2 | 105°21.5 16 27°12.3 25  60.6 20° | 0547 0614 0638 1744 1808 1835
18 87°190.8 S20°16.7 | 119°42.1 1.5° S27°148 22 60.7 N 10° | 05:34  06:00  06:22 18:00 1822  18:48
19 1022 19.6 16.2 134:02.7 1.5 272 17.0 2.0 60.7 0° 05:20 05:45 06:07 18:15 18:37 19:02
20 117°19.4 15.7 148°23.1 1.4 27°19.0 1.9 60.7 o . . . . . .
21 | 1320102 151 | 162°435 13  27°200 16  60.8 S10, | 03 0530 0502 | 1829 18e2 198
22 147°19.0 14.6 | 177°03.9 1.3  27°225 14 60.8' o : : : : j :
- 162°188 123 | Totonas 1o 510558 1o oo 30° | 04:19  04:51  05:18 19:04  19:30  20:02
. . . . . . . 35° 04:03 04:38 05:07 19:15 19:43 20:18
SD = 16.2’ d =05 SD = 16.4 40° 03:44 04:23 04:54 19:27 19:58 20:37
45° | 03:19  04:04 0439 | 1942  20:17  21:02
Fri GHA Dec GHA v Dec d HP °
- ~ - , ~ , - S50° | 02145  03:40  04:21 | 20:00 2041  21:36
0 177O 18.6 S$20°13.5 205044.4 1.2 527025.1 1.0 60.8 52° 02:26 03:28 04:12 20:09 20:52 21:54
1 192°18.4 13.0 220°04.6 1.1 27°26.1 0.7 60.9’ 54° 02:03 03:14 04:02 20:19 21:06 22:17
2 207°18.2 125 | 234°247 11 27°26.8  0.6'  60.9' 56° | 01:29  02:58  03:51 20:30  21:22  22:48
3 222o 18.1 11.9 248044.8 1.0 27027.4 03"  60.9 58° — 02:39 03:38 20:42 21:41 .
4 237°17.9 11.4 263°04.8 1.0’ 27°27.7 0.1 60.9’ S 60° — 02:13 03:23 20:57 22:06 —
5 252°17.7 109 277°24.8 1.0 27°27.8 0.1 60.9’
6 267°17.5 S20°10.3 | 201°448 0.9° S27°27.7 0.3 610’ Lat. Moonrise Moonset
7 282°17.3 09.8 | 306°04.7 0.9'  27°27.4 05 6L0 Thu Fri Sat Thu Fri Sat
8 297°17.1 09.2 | 320°24.6 0.9 27°26.9 0.77 61.0 N 72° [ [ [ [ [ [
o o o ’ ’
o | mme comrimews oy mwc 1 60| || e o o | = o =
o1 : o 2 o2 - - 68° -— - - - -— -—
11 342°16.6 07.6 3°24.3 0.8 27°24.1 1.4 61.1 66° f— f— f— f— f— f—
12 357°16.4 $20°07.1 17°44.1 0.8’ $27°22.7 1.6’ 61.1 64° - - 11:39 - - 12:16
13 12°16.2 065 | 32°03.9 0.8  27°211 19 6LV 62° | 08:26  10:01 10:17 10:47 11:32 13:37
14 272 16.0 06.0 46:23.8 0.8 272 192 20 611 60° 07:39 09:01 09:40 11:35 12:32 14:13
15 42°15.8 + 055 60°43.6 0.8’ 27°17.2 2.3 61.2' °
16 57°15.6 04.9 | 75°03.4 0.8  27°149 24 612 NS§™ | 07:09 0827 09:14 | 12:05  13:06  14:39
17 72°15.5 044 | 89°232 0.8  27°12.5 2.7 612 56 | 06:46  08:02  08:53 | 12:29 1331 15:00
54 06:27 07:42 08:35 12:48 13:51 15:17
18 87°15.3 $20°03.8 103°43.1 0.8’ $27°09.8 2.9 61.2' 52° 06:11 07:25 08:21 13:04 14:08 15:31
19 1022 15.1 03.3 118202.9 0.9’ 27206.9 3.2 61.2 50° 05:57 07:11 08:07 13:18 14:22 15:44
32 E;oij-? 85-; ﬁgog-g g-g: gogg-z g-g: 2}-3: 45° | 05:30  06:41  07:41 | 13:46  14:551  16:10
22 147°14.6 01.6 | 161°02.6 0.9'  26°56.8 3.7 61.3' N40° | 0508  06:18  07:19 | 1408  15:14  16:31
23 162°14.4 0L1 | 175°225 1.0°  26°53.1 4.0 61.3' 35| 0450 05:59  07:02 | 1427 15:33  16:48
n n n 30° 04:34 05:43 06:46 14:43 15:49 17:02
SD=162" d=05 SD = 16.6 20° | 04:08  05:15  06:20 | 15:10  16:16  17:27
N 10° 03:45 04:52 05:58 15:33 16:40 17:48
Sat GHOA Dec G:'A v Dec d _HP 0° | 0324 0430  05:37 | 15:55  17:02  18:08
0 177°14.2 S$20°00.5 189°42.5 1.0’ S$26°49.1 4.2’ 61.3' ° . . . . . .
1 192°14.0  20°00.0 | 204°02.4 1.0'  26°44.9 44 613 s ;go ggigf 8;222 822;2 }g% 1;‘2‘3 }2:23
2 207°13.8 19°59.4 218°22.5 1.1 26°40.5 4.7 61.3' o . . . . . .
30° | 02:15 0317 0427 | 17:07 1814  19:13
3 222°13.7 -+ 589 232°42.5 1.1 26°35.8 4.8’ 61.3’' o
° ° X ° i , 35 02:00 03:01 04:12 17:23 18:30 19:27
;‘ gg;ogg g?-g ﬁgogig }g ggogé-g gg 2}-;, 40° | 01:43 0242 0354 | 17:42  18:48  10:43
6 267° 13-1 519057-2 275043.0 1-3’ 526020-7 5-5' 61-4’ 4 01:22 02:19 03:32 18:04 19:10 20:03
7 282°12.9 56.7 290°03.3 1.3’ 26°15.2 5.6’ 61.4 S 500 00:56 01:50 03:04 18:33 19:38 20:26
8 297°12.8 56.1 304°23 6 1a 26°00.6 5.0’ 61.4 52 00:43 01:36 02:51 18:47 19:52 20:38
9 3120 12-6 . 55-6 318043l9 1‘4, 26003-7 6‘1' 61-4' 54° 00:28 01:20 02:35 19:03 20:08 20:51
10 307° 12'4 55'0 333004'4 1'5, 25057-6 6-3' 61-4' 56° 00:12 01:01 02:17 19:22 20:26 21:06
1 342°12.2 545 | 347°249 1.6  25°51.3 65 614 58° | c-c- 0037 QLS5 | 19:46  20:40  21:23
. . : : . : . S 60° 00:05 01:25 20:18 21:18 21:45
12 357°12.0 S$19°53.9 1°45.4 1.6’ S$25°44.8 6.7 61.4
13 12°11.9 53.3 16°06.1 1.7 25°38.1 6.9' 61.4' Sun Moon
14 27°11.7 52.8 30°26.8 1.8’ 25°31.2 7.1 61.4’ Da Eqgn.of Time Mer. Mer.Pass. Age
15 42°11.5 + 52.2 44°475 1.9 25°24.1 72" 614 Y 00" 12" Pass Upper Lower 27-0
16 57°11.3 51.7 59°08.4 1.9’ 25°16.9 7.5 61.4 mm:ss  mm:ss hh:mm hh:mm  hh:mm 12-1%
17 72°11.2 511 | 73°203 20  25°00.4 7.7 614 o | 1027 1036 1211 | 0930  22.12
18 87°11.0 $19°50.5 87°50.3 2.1 $25°01.7 7.9 61.4
19 102°10.8 50.0 | 102°11.4 2.2°  24°53.8 8.0' 61.4 3(1) 1(1):33 i‘l)jig gﬂ 1(1):‘512 229
20 117°10.6 49.4 116°32.6 2.3 24°45.8 8.3’ 61.4 . . . . .
21 132°10.5 + 48.9 130°53.9 2.4 24°37.5 8.4 61.4'
22 147°10.3 48.3 145°15.3 2.5 24°29.1 8.6 61.4'
23 162°10.1 a47.7 159°36.7 2.6’ 24°20.5 8.8’ 61.4
SD=162" d=05 SD = 16.7/
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January 22, 23, 24 UT (Sun., Mon., Tue.)

Aries Venus Mars Jupiter Saturn Stars
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 121°05.3 | 154°35.1 S15°08.5 | 54°38.9 N24°30.1 | 116°41.7 NO00°35.1 | 153°41.0 S14°27.9 Alpheratz  357°36.6  29°13.1
1 136°07.7 | 169°34.5 07.5 | 69°41.1 30.2 | 131°43.8 35.3 | 168°43.2 27.8 Ankaa 353°08.9 -42°11.2
2 151°10.2 | 184°34.0 06.4 | 84°43.2 30.2 | 146°45.8 35.5 | 183°45.4 27.7 Schedar 349°33.1  56°40.0
3 166°12.6 | 199°33.4 - 054 | 99°45.4 - 302 | 161°47.9 - 35.6 | 198°47.6 - 276 Diphda 348°49.0 -17°51.8
4 181°15.1 | 214°32.8 04.4 | 114°47.6 30.3 | 176°50.0 35.8 | 213°49.7 27.5 Achernar  335°215  -57°07.5
5 196°17.6 | 229°32.2 03.3 | 129°49.7 30.3 | 191°52.1 36.0 | 228°51.9 27.4 Hamal 327°53.0  23°34.3
6 211°20.0 | 244°31.6 S15°02.3 | 144°51.9 N24°30.3 | 206°54.1 NO00°36.2 | 243°54.1 S14°27.3 Polaris  314°40.1  89°22.0
7 226°225 | 259°31.1 01.2 | 159°54.0 30.3 | 221°56.2 36.4 | 258°56.3 27.2 Acamar  315°12.9  -40°13.0
8 241°25.0 | 274°30.5 15°00.2 | 174°56.2 30.4 | 236°58.3 36.5 | 273°58.5 27.2 Menkar ~ 314°07.7 4°107
9 | 256°27.4 | 289°29.9  14°50.1 | 189°58.3 30.4 | 252°00.4 36.7 | 289°00.7 - 27.1 Mirfak  308°30.4  49°56.7
10 | 271°29.9 | 304°29.3 58.1 | 205°00.5 30.4 | 267°02.5 36.9 | 304°02.9 27.0 Aldebaran  200°41.2  16°33.3
11 | 286°32.4 | 319°28.8 57.0 | 220°02.6 30.4 | 282°04.5 37.1 | 319°05.0 26.9 Rigel 281°05.2  -8°10.6
° ° ° ° ° ° ° ° ° Capella  280°23.9 46°01.3
12 | 301°34.8 | 334°28.2 S14°56.0 | 235°04.8 N24°30.5 | 297°06.6 NO00°37.2 | 334°07.2 S14°26.8 Bollotrie 278243 69922
13 | 316°37.3 | 349°27.6 55.0 | 250°06.9 305 | 312°08.7 37.4 | 349°09.4 26.7 E h 278°03.6 289376
14 | 331°39.8 4°27.0 53.9 | 265°09.1 305 | 327°10.8 37.6 4°11.6 26.6 Al '.‘Iaa 5759301 1°113
15 | 346°42.2 | 19°26.5 - 52,9 | 280°11.2 - 306 | 342°12.8 37.8 | 19°1358 26.5 Bet I”' m 570°53.5 79046
16 1°44.7 | 34°25.9 51.8 | 295°13.4 30.6 | 357°14.9 37.9 | 34°16.0 26.4 e 263955, 2040,
17 | 16°471 | 49°253 50.8 | 310°155 30.6 | 12°17.0 381 | 49°181 26.3 2nopus 222037'2 '?6034‘8
18 31°49.6 | 64°24.8 S14°49.7 | 325°17.6 N24°30.7 | 27°190.1 NO00°38.3 | 64°20.3 S14°26.2 Adhara  255°06.8  -29°00.3
19 46°52.1 | 79°24.2 48.6 | 340°19.8 307 | 42°21.1 385 | 79°22.5 26.1 Procyon  244°52.2 59099
20 61°54.5 94°23.6 47.6 355°21.9 30.7 57°23.2 38.7 94°24.7 26.0 Pollux 243°18.9 27°58.2
21 76°57.0 | 109°23.0 - 465 | 10°24.0 - 307 | 720253 - 388 | 109°26.9 25.9 Avior 234°147  -50°34.9
22 91°59.5 124°22.5 455 25°26.2 30.8 87°27.4 39.0 124°29.1 25.8 Suhail  222°47.0 _43°31.5
23 107°01.9 139°21.9 44 .4 40°28.3 30.8 102°29.4 39.2 139°31.3 25.7 Miaplacidus ~ 221°37.7 -69°48.5
Mer.pass. 15:53 v -0.6' d 1.0' m-3.93 v 2.2 d 0.0’ m-0.55 v21 d02 m-223 v 22 d0.1 mo0.87 Alphard  217°49.0 -8°45.5
Regulus  207°35.9 11°51.2
Mon | GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe 1037425 61°37.4
0 122°04.4 | 154°21.3 S14°43.4 | 55°30.4 N24°30.8 | 117°31.5 N00°39.4 | 154°33.4 S14°25.6 Denebola 1827264 147202
. . . . . . . . . Gienah  175°45.1 -17°40.1
1 137°06.9 | 169°20.8 423 | 70°32.6 30.9 | 132°33.6 39.5 | 169°35.6 25.5 Acrux  173°01.6  -63°13.3
2 152°09.3 | 184°20.2 413 | 85°34.7 30.9 | 147°35.7 39.7 | 184°37.8 25.4 Gacrux  171°53.2  -57°14.3
3 167°11.8 | 199°19.6 - - 40.2 | 100°36.8 - 309 | 162°37.7 - 39.9 | 199°40.0 - 253 Alioth  166°14.2  55°40.8
4 182°14.3 | 214°19.1 39.1 | 115°39.0 31.0 | 177°39.8 40.1 | 214°42.2 25.2 Spica 158°23.0 -11°16.9
5 197°16.7 | 229°18.5 38.1 | 130°41.1 31.0 | 192°41.9 403 | 229°44.4 25.1 Alkaid  152°533  49°11.6
6 212°19.2 | 244°17.9  S14°37.0 | 145°432 N24°31.0 | 207°43.9 NO00°40.4 | 244°465 S14°25.0 Hadar 148°38.3  -60°28.7
7 227°21.6 | 259°17.4 36.0 | 160°45.3 31.1 | 222°46.0 406 | 259°48.7 24.9 Menkent  147°50.5  -36°28.8
8 242°24.1 | 274°16.8 34.9 | 175°475 31.1 | 237°48.1 40.8 | 274°50.9 24.9 Arcturus  145°49.4  19°03.6
9 257°26.6 | 289°16.3 33.8 | 190°49.6 - - 31.1 | 252°50.2 41.0 | 289°53.1 24.8 Rigil Kent. 139°42.6 -60°55.5
10 | 272°20.0 | 304°15.7 32.8 | 205°51.7 311 | 267°52.2 41.1 | 304°55.3 24.7 Kochab  137°20.0  74°03.3
11 287°31.5 | 319°15.1 31.7 | 220°53.8 31.2 | 282°54.3 41.3 | 319°57.5 24.6 Zuben'ubi  136°57.9  -16°08.2
12 | 302°34.0 | 334°14.6 S14°30.7 | 235°55.9 N24°31.2 | 297°56.4 NO00°41.5 | 334°59.6 S14°24.5 Alphecca  126°05.3  26°38.0
13 | 317°36.4 | 349°14.0 29.6 | 250°58.0 31.2 | 312°58.4 41.7 | 350°01.8 24.4 Antares  112°18.0  -26°28.9
14 | 332°389 4°135 28.5 | 266°00.2 31.3 | 328°00.5 41.9 5°04.0 243 Atria  107°14.1  -69°03.9
15 | 347°41.4 | 19°129 27.5 | 281°02.3 313 | 343°02.6 420 | 20°06.2 - - 242 Sabik  102°04.9  -15°45.2
16 2°438 | 34°123 26.4 | 296°04.4 31.3 | 358°04.7 422 | 35°08.4 24.1 Shaula  96°12.9  -37°07.1
17 17°46.3 | 49°11.8 253 | 311°06.5 31.4 13°06.7 424 | 50°10.6 24.0 Rasalhague ~ 96°00.3  12°32.5
o R R R R o R o o Eltanin  90°43.4  51°28.9
18 32°48.8 | 64°11.2 S14°24.3 | 326°08.6 N24°31.4 | 28°08.8 NO00°42.6 | 65°12.7 S14°23.9 R R
19 | 47°512 | 79°107 232 | 341°10.7 314 | 43°10.9 428 | 80°14.9 23.8 Kaus /\*/”St' ggogi'g 'ggoig"l‘
20 62°53.7 | 94°10.1 22.1 | 356°12.8 315 | 58°12.9 429 | 95°17.1 23.7 N egka. 759501 26°16.1
21 77°56.1 | 109°09.5 - - 21.1 | 11°14.9 - 315 | 73°15.0 - 431 | 110°19.3 - 236 All”‘.' 62°010 8586
22 02°58.6 | 124°09.0 20.0 | 26°17.0 315 | 88°17.1 433 | 125°215 235 Peacct)ac'k' 53°08.9 569397
o o o o o . - -
|\2/|3 1081 91.1 139 o§.4 : 18.9 | 41 1/9.1 : 31.6 | 103 1/9.1 : 435 | 140 2/3.7 : 23.4 Dencb  49°274  45°217
er.pass. 15:49 v-0.6" d 1.1 m-3.93 v 2.1 d0.0° m-0.52 v 21 d02 m-223 v 22" d0.1" m0.87 Enif 33°40.7 9°58.7
Al Na'ir  27°35.3  -46°51.2
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15216.6 —29230.2
0 | 123°035 | 154°07.9 S14°17.8 | 56°21.2 N24°31.6 | 118°21.2 NO0°43.7 | 155°25.8 S14°23.3 Scheat  13°47.0 287125
1 | 138°06.0 | 169°07.3 16.8 | 71°23.3 316 | 133°233 438 | 170°28.0 232 Markab 137317 157197
2 153°08.5 | 184°06.8 15.7 86°25.4 31.7 | 148°25.4 44.0 | 185°30.2 23.1 Jan 22 Sun SHA  Mer.pass
3 168°10.9 | 199°06.2 -+ 146 | 101°27.5 - 31.7 | 163°27.4 - 442 | 200°32.4 -+ 230 Venus 33°29.9 13:42
4 183°13.4 | 214°05.7 13.5 | 116°29.6 317 | 178°29.5 444 | 215°34.6 229 Mars  293°33.7 20:18
5 198°15.9 | 229°05.1 12,5 | 131°31.7 31.8 | 193°31.6 445 | 230°36.8 228 Jupiter  355°36.4 16:11
6 213°18.3 | 244°04.6 S14°11.4 | 146°33.8 N24°31.8 | 208°33.6 N00°44.7 | 245°38.9 S14°22.7 Saturn _ 32°35.8 13:43
7 228°20.8 | 250°04.0 103 | 161°35.9 318 | 223°35.7 44.9 | 260°41.1 22.6 Jan 23 Mon SHA Mer.pass
8 243°23.2 | 274°03.5 09.2 | 176°38.0 31.9 | 238°37.8 45.1 | 275°43.3 22.5 Venus  32°16.9 13:43
9 258°25.7 | 289°02.9 -+ 08.2 | 191°40.1 31.9 | 253°39.8 - 453 | 200°455 22.4 Mars  293°26.0 20:15
10 | 273°28.2 | 304°02.4 07.1 | 206°42.2 32.0 | 268°41.9 454 | 305°47.7 22.4 Jupiter  355°27.1 16.08
o o o o o . :
11 | 288°30.6 | 319°01.8 06.0 | 221°44.3 32.0 | 283°44.0 456 | 320°49.9 22.3 Saturn  32°29.0 1340
12 | 303°33.1 | 334°01.3 S14°04.9 | 236°46.4 N24°32.0 | 298°46.0 NO00°45.8 | 335°52.0 S14°22.2
13 | 318°35.6 | 349°00.7 03.8 | 251°48.4 321 | 313°48.1 46.0 | 350°54.2 2.1 Jan 24 Tue SHA  Mer.pass
14 | 333°380 4°00.2 02.8 | 266°50.5 32.1 | 328°50.2 6.2 5°56.4 22.0 Venus  31°04.3 13:44
15 | 348°40.5 | 18°59.6 - - OL7 | 281°52.6 - - 32.1 | 343°52.2 - 464 | 20°58.6 21.9 Mars  293°17.7 20:12
16 3°43.0 | 33°50.1  14°00.6 | 296°54.7 32.2 | 358°54.3 465 | 36°00.8 2158 Jupiter  355°17.7 16:04
17 18°45.4 | 48°585  13°50.5 | 311°56.8 322 | 13°56.4 46,7 | 51°02.9 217 Saturn 327223 13:36
18 33°47.9 | 63°58.0 S13°58.4 | 326°58.9 N24°32.2 | 28°58.4 NO00°46.9 | 66°05.1 S14°21.6 Horizontal parallax
19 48°50.4 | 78°57.4 57.4 | 342°00.9 323 | 44°005 471 | 81°07.3 21.5 Venus: 0.1
20 63°52.8 | 93°56.9 56.3 | 357°03.0 323 | 59°02.6 473 | 96°09.5 21.4 Mars: 0.2
21 78°55.3 | 108°56.4 - 55.2 12°05.1 - 323 74°04.6 © 47.4 | 111°11.7 - 213
22 93°57.7 | 123°55.8 541 | 27°07.2 32.4 | 89°06.7 476 | 126°13.9 21.2
23 | 109°00.2 | 138°55.3 53.0 | 42°09.2 32.4 | 104°08.8 47.8 | 141°16.0 21.1

Mer.pass. 15:45

v -0.6' d 1.1’ m -3.93

v 21 d0.0" m-0.49

v21 d02 m-222

v 22 d0.1 m0.87

https://pypi.org/project/skyalmanac/

Page 16




DUT1 = UT1-UTC = -0.0143 sec

AT = TT-UT1 = 469.1983 sec

2023 January 22 to Jan. 24 UT

h Sun Moon
Sun GHA Dec GHA 4 Dec d HP Lat. N -:-Wlhgh(t:. i Sunrise Sunset Gi _':'W|I|gh'\i "
0 177°09.9  S19°47.2 | 173°58.3  2.7° S24°11.7  9.0' 61.4' aut. vi v aut.
1 192°09.8 46.6 | 188°20.0 2.8’ 24°02.7  9.2'  61.4' N 72° | 07:40  09:19 - - 15:06 16:45
2 207°09.6 46.0 | 202°417 2.9  23°535 03" 614’ N70° | 07:28  08:53  10:43 | 1342 1531  16:56
3 222°09.4 4551 217°036 30" 23°442 95" 614 68° | 07:18  08:33  09:58 14:27 15:51 17:06
4 237°09.3 449 | 231°255 31 23'347 07  6L4 66° | 07:10  08:18  09:28 14:56 16:07  17:14
5 252°09.1 443 | 2457476 32 23°25.0  9.9° 614 64° | 07:03  08:04  09:06 15:18 16:20 1721
6 267°08.9 S19°43.8 | 260°09.8  3.3' S23°151 10.0' 61.4' 62° | 06:57  07:53 08:49 15:36 16:31 17:27
7 282°08.7 432 | 274°321 34 23°05.1 102" 61.4' 60° | 06:51  07:44 08:34 15:50 16:40 17:33
8 297°08.6 426 | 288°545 35 22°549 104" 6L4 N58° | 06:46 07:35 0822 | 16:03  16:49  17:38
9 312208.4 - 421 303217.0 3.6’ 22244.5 10.5’ 61.4: 56° 06:42 07:28 08:11 16:13 16:56 17:42
10 327008.2 41.5 317039.6 3.7 22034.0 10.7 61.4' 54° 06:37 07:21 08:01 16:23 17:03 17:47
11 342°08.1 40.9 332°02.3 3.8 22°23.3 10.8 61.4 52° 06:33 07:15 07:53 16:31 17:09 17:51
12 357°07.9 S19°40.3 | 346°25.1  4.0° S22°125 11.1' 613’ 50° | 06:30  07:09 07:45 16:39 17:15 17:54
13 12°07.7 39.8 0°48.1 4.1 22°01.4 11.1' 61.3 45° | 06:21  06:57 07:29 16:55 17:27 18:03
14 27°07.6 392 | 15°11.2 4.2 21°50.3 11.3' 61.3' N40° | 06:14  06:47 07:16 17:08 17:37 18:10
o o il o ’ ’ - - - - . -
15 42°07.4 386 | 207344 43 21°390 115 613 35° | 0607 0638 0705 17+19 17-26 1817
16 57°07.2 380 | 43577 44 21°275 116 613 30° | 0600 0629 0655 17-29 17°55 1824
17 72°07.1 375 | 58°21.1 45 21°15.9 11.7° 613 20° | 0547 0614 0638 17-26 18-09 18-36
18 87°06.9 S19°36.9 | 72°44.6 47  S21°042 11.9' 61.3' N 10° | 05:34  06:00 06:22 18:01 18:23 18:49
19 102°06.7 36.3 87°08.3 4.8' 20°52.3  12.0' 61.3' 0° 05:21 05:46 06:08 18:15 18:37 19:03
20 117°06.6 357 | 101°32.1 4.9 20°40.3 12.2° 61.3 o _ ) ) . ) .
21 132°06.4 35.2 | 115°56.0  5.0' 20°28.1 12.3°  61.2' S ;80 gijgg ggjﬂ 8213; 12:22 igjgg }g:;g
22 147°06.2 346 | 130°20.0 5.2' 20°15.8 125' 61.2' ° : : : : : j
23 162°06.1 34.0 | 144°442 53 20°03.3 125' 61.2' 30 0422 04:54 05:20 19:03 19:29 20:01
= = : : : : : 35° | 04:07  04:41 05:10 19:13 19:41 20:16
SD=162" d=06 SD = 16.7 40° | 03:48  04:27 04:58 19:25 19:56 20:34
45° | 03:24  04:09 04:43 19:39 20:14 20:58
Mon GHA Dec GHA v Dec d HP °
- . . , S , , S 50 02:52  03:46 04:26 19:57 20:37 21:30
0 177005.9 $19°33.4 159008.5 5.4' 519050.8 12.7’ 61.2' 52° 02:34 03:34 04:17 20:05 20:48 21:47
1 192005.7 32.8 173032.9 5.5' 19038.1 12.9 61.2' 54° 02:13 03:21 04:08 20:14 21:01 22:08
2 207°05.6 323 | 187°57.4 5.6 199252 12.9' 612 56° | 01:44  03:06 03:57 20:25 21:16 22:36
3 222005.4 + 317 202022.0 5.8’ 19012.3 13.1’ 61'1, 58° 00:52 02:48 03:45 20:37 21:34 23:23
4 237°05.2 31.1 216°46.8 5.9 18°59.2 13.2 61.1 S 60° —— 02:25 03:31 20:51 21:56 e
5 252°05.1 305 | 231°11.7  6.0° 18°46.0 133"  61.1’
6 267°04.9 S19°20.9 | 245°36.7  6.1' S18°32.7 134" 61.1’ Lat. Moonrise Moonset
7 282°04.7 203 | 260°01.8 6.3’ 18°19.3 13.5' 61.1 Sun Mon Tue Sun Mon Tue
8 297°04.6 288 | 274°27.1 6.4’ 18°058  136' 611’ N 72° [r— 12:42 11:18 - 15:37 18:54
9 312°04.4 - 282 | 288°525 6.5 17°522  13.8'  61.0’ o
N || 11:4 10: || 16:2 19:1
10 327°04.3 27.6 | 303°18.0 6.6 17°38.4 138"  61.0’ 0] 49 0:59 6:28 210
11 342°04.1 27.0 | 317°436 6.7 17°24.6 140 61.0’ 68 — 11:15 10:44 — 16:59 19:22
: : : : : : : 66° | 11:26  10:51 10:32 14:43 17:22 19:33
12 357°03.9 S19°26.4 | 332°09.4 6.9' S17°10.6 14.0° 61.0' 64° 10:46 10:31 10:22 15:23 17:40 19:41
13 12:03.8 25.8 346:35.2 7.0’ 16256-6 142" 60.9' 62° 10:18 10:16 10:13 15:50 17:55 19:48
14 27003.6 25.2 1001.2 7. 16042.4 142" 60.9' 60° | 09:56 10:02 10:05 16:11 18:07 19:55
15 42°03.5 - 247 | 15°273 7.2 16°28.2 144"  60.9’ o . . . , ) .
1o | sravs a1 | 2fese 73 loise 4 aoo | | NS | 0938 09s1 0058 | 1028 ls17 2000
17 72°03.1 235 | 44°19.9 75 15°59.4 145  60.8’ : : : ' : '
. 5 3 ' B y ' 54° | 09:10  09:32 09:47 16:55 18:34 20:09
18 87003.0 S$19°22.9 58046.4 7.6’ 515044.9 14.6’ 60'8, 52° 08:58 09:24 00:42 17:06 18:42 20:13
19 102002.8 22.3 73013.0 7.7' 15030.3 14.7’ 60'8, 50° 08:48 09:16 00:38 17:16 18:48 20:17
3(13 g;oggg gﬂ 133082-; ;-g' igoég-g ii'g’ 28-3, 45° | 08:26  09:01  09:28 | 17:36  10:02  20:24
. ° . . . . . . o . . . . . .
2 147°02 3 205 | 116°334 80 14°460 149 607 N 40° | 08:00  08:48 09:20 17:52 19:13 20:30
53 162°02.2 199 | 131°005 82 14°311 150 607 35 07:54  08:37 09:13 18:06 19:23 20:36
- : ; 30° | 07:41  08:27 09:07 18:18 19:31 20:40
SD=162" d=206 SD = 16.7 20° | 07:19  08:11 08:56 18:38 19:45 20:48
N 10° | 07:00 0756 08:46 18:55 19:58 20:55
Tue GHA Dec GHA v Dec d HP 0° | 06:42 07:42 0837 | 19:11  20:00  21:02
0 177°02.0 S19°19.3 | 145°27.6 8.3’ S14°16.1 151  60.7' o
1 24 7:2 2 19:27 20:2 21:
1 192°01.9 18.7 | 159°54.9 8.4’ 14°01.0 15.1'  60.6' S 107 oe: 07:28 08:28 > 0:20 08
. . i . . , 20 06:04  07:14 08:19 19:44 20:32 21:15
2 207°01.7 18.1 | 174°223 85 13°459 152" 60.6 30° | 0542 0656 0808 20-03 2046 2123
o o 1 o ' N N " N " N
3 222°01.6 - 175 | 188°49.8 8.6 13°30.7 15.3' 60.6 35° | 0520 0646 0801 2015 2054 5197
4 237°01.4 16.9 | 203°17.4 8.7 13°154 153 60.5' 20° | 0513 0635 07:54 20:27 21.03 21:32
o ) ’ o v ’ - - N N N -
5 252001.2 016.3 217045.1 8.8 13000.1 154" 605 45° | 0455 0621 07-46 20:42 1413 51.38
6 267°01.1 S19°15.7 | 232°13.0  8.9° SI12°447 155  60.5' o _ _ . . . .
7 282°00.9 15.1 | 246°40.9 9.0’ 12°292 155  60.5' $ 500 04:32 06:05 07:35 2101 21:25 21:45
o o . o . , 52 04:21  05:57 07:30 21:09 21:31 21:48
8 297°00.8 145 | 261°08.9 9.1 12°13.7 155  60.4 o : : : : : )
o o , o , , 54 04:09  05:48 07:25 21:19 21:37 21:51
9 312°00.6 - 139 | 275°37.1 9.2 11°58.2 15.7" 60.4 ° , , : : : :
° o , o , , 56 03:54  05:38 07:19 21:29 21:44 21:55
10 327°00.5 13.3 | 290°05.3 9.4 11°425 156 60.4 o _ _ : : : :
11 342°00.3 12.7 | 304°33.7 95 11°26.9 157"  60.3’ 58 03:38  05:27 07:12 21:42 21:52 21:59
: : : : : : . $60° | 03:17  05:14 07:05 21:56 22:01 22:03
12 357°00.2 S19°12.1 | 319°02.1  9.6' S11°112 158  60.3'
13 12°00.0 115 | 333°30.7 9.7 10°55.4 15.8'  60.3’ Sun Moon
14 26°59.9 10.9 | 347°59.3 9.8 10°39.6  15.9'  60.2’ Da Eqn.of Time Mer Mer.Pass. Age
15 41°50.7 - 103 2°28.1 9.8 10°23.7 15.8'  60.2’ Y oo" 12" Pass Upper  Lower 1-3
16 56°59.6 09.7 16°56.9 9.9’ 10°07.9 16.0' 60.2' mm:ss  mm:ss hh:mm hh:mm  hh:mm 0-7%
17 71°59.4 09.1 | 31°25.9 10.0' 09°51.9 15.9' 60.1' o | 1120 1128 1211 1257 00.25
18 86°59.3 $19°08.5 45°54.9 10.1' S09°36.0 16.0' 60.1' . . . : .
23 | 11 11:44 12:12 13:56 01:27 ]
19 101°59.1 07.9 | 60°24.1 10.2' 09°20.0 16.0' 60.1' 51 11‘22 1159 1212 14:50 02123 .
20 116°59.0 07.3 | 74°533 10.3' 09°04.0 16.1' 60.0’ : : - : :
21 131°58.8 06.7 | 89°226 10.4' 08°47.9 16.1' 60.0’
22 146°58.7 06.1 | 103°52.0 10.5' 08°31.8 16.1' 60.0’
23 161°58.5 05.5 | 118°21.5 10.6' 08°15.7 16.1' 59.9'
SD=162" d=0.6 SD = 16.5’

IERS Earth Orientation data as of 08-Dec-2022

Page 17

https://pypi.org/project/skyalmanac/




January 25, 26, 27 UT (Wed., Thu., Fri.)

Aries Venus Mars Jupiter Saturn Stars
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 124°02.7 | 153°54.7  S13°51.9 | 57°11.3 N24°325 | 119°10.8 NO00°48.0 | 156°18.2 S14°21.0 Alpheratz  357°36.6  29°13.1
1 139°05.1 | 168°54.2 50.8 | 72°13.4 32.5 | 134°12.9 482 | 171°20.4 20.9 Ankaa 353°08.9 -42°11.2
2 154°07.6 | 183°53.6 497 | 87°15.4 325 | 149°15.0 483 | 186°22.6 20.8 Schedar 349°33.1  56°40.0
3 169°10.1 | 198°53.1 - 487 | 102°175 - 326 | 164°17.0 - 485 | 201°24.8 - 20.7 Diphda 348°49.0 -17°51.8
4 184°12.5 | 213°52.6 476 | 117°19.6 32.6 | 179°19.1 48.7 | 216°26.9 20.6 Achernar  335°21.5  -57°07.5
5 199°15.0 | 228°52.0 465 | 132°21.7 32.6 | 194°21.1 48.9 | 231°29.1 20.5 Hamal 327°53.0  23°34.3
6 214°17.5 | 243°51.5 S13°45.4 | 147°23.7 N24°32.7 | 209°23.2 NO00°49.1 | 246°31.3 $14°20.4 Polaris  314°41.8  89°22.0
7 229°19.9 | 258°50.9 443 | 162°25.8 32.7 | 224°253 49.2 | 261°33.5 20.3 Acamar  315°12.9  -40°13.0
8 244°22.4 | 273°50.4 432 | 177°27.8 32.8 | 239°27.3 49.4 | 276°35.7 20.2 Menkar ~ 314°07.8 4°10.7
9 | 259°24.8 | 288°49.9 - 421 | 192°29.9 32.8 | 254°20.4 - 496 | 291°37.9 20.1 Mirfak  308°30.4  49°56.7
10 | 274°27.3 | 303°49.3 41.0 | 207°32.0 32.8 | 269°315 49.8 | 306°40.0 20.0 Aldebaran  290°41.3  16°33.3
11 | 289°29.8 | 318°48.8 39.9 | 222°34.0 32.9 | 284°335 50.0 | 321°42.2 19.9 Rigel 281°052  -8°10.6
12 | 304°32.2 | 333°48.3 S13°38.8 | 237°36.1 N24°32.9 | 209°35.6 NO00°50.2 | 336°44.4 S14°19.8 Bcﬂpe”.a g?gogzg 42025"2‘
13 | 310°34.7 | 348°47.7 37.7 | 252°38.1 32.9 | 314°376 50.3 | 351°46.6 19.7 Tzlat't'; 578°03.6  28°376
14 | 334°37.2 3°47.2 36.6 | 267°40.2 33.0 | 329°39.7 50.5 6°48.8 19.6 A ’.‘l"’ 5759391 1°113
15 | 349°39.6 | 18°46.7 35.5 | 282°42.2 -+ 33.0 | 344°41.8 50.7 | 21°50.9 - 195 Bet I"'a’" 570°835 79046
16 4°421 | 33°46.1 34.4 | 207°44.3 33.1 | 359°43.8 50.9 | 36°53.1 19.5 ecege“se 563°50. 5040
17 | 19°446 | 48°456 333 | 312°46.4 331 | 14°45.9 511 | 51°55.3 194 anopus 2220372 _i6°24'g
18 34°47.0 | 63°451 S13°32.2 | 327°48.4 N24°33.1 | 20°48.0 NO00°51.3 | 66°57.5 S$14°19.3 Adhara  255°06.8  -29°00.3
19 49°495 | 78°44.5 31.1 | 342°505 33.2 | 44°50.0 51.4 | 81°59.7 19.2 Procyon  244°52.2 5°09.9
20 64°52.0 | 93°44.0 30.0 | 357°52.5 33.2 | 59°52.1 51.6 | 97°01.9 19.1 Pollux 243°18.9  27°58.2
21 79°54.4 | 108°43.5 - 289 | 12°545 - 333 | 74°541 - 51.8 | 112°04.0 - - 19.0 Avior 234°14.7  -59°35.0
22 94°56.9 123°42.9 27.8 27°56.6 33.3 89°56.2 52.0 127°06.2 18.9 Suhail  222°47.0 -43°31.5
23 109°59.3 138°42.4 26.7 42°58.6 333 104°58.3 52.2 142°08.4 18.8 Miaplacidus 221°37.7 -69°48.6
Mer.pass. 15:41 v -0.5 d 1.1 m-3.93 v 21 d 0.0 m-0.46 v21 d02 m-222 v22'd0.1 mo0.87 Alphard  217°49.0 -8°45.5
Regulus  207°35.9 11°51.2
Thu | GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe 1937425  61°37.4
0 125°01.8 | 153°41.9 S13°25.6 | 58°00.7 N24°33.4 | 120°00.3 NO00°52.4 | 157°10.6 S14°18.7 Denebola  182720.4 14 26.5
: . . : . : . : : Gienah 175°451 -17°40.1
1 140°04.3 | 168°41.3 245 | 73°027 33.4 | 135°02.4 525 | 172°12.8 18.6 Acrux  173°01.6  -63°13.3
2 155°06.7 | 183°40.8 23.4 88°04.8 33.5 | 150°04.4 52.7 | 187°14.9 18.5 Gacrux  171°53.2 -57°14.3
3 170°09.2 | 198°40.3 - 223 | 103°06.8 - 335 | 165°06.5 -+ 529 | 202°17.1 - - 18.4 Alioth  166°142  55°49.8
4 185°11.7 | 213°39.8 21.2 | 118°08.8 33.5 | 180°08.6 53.1 | 217°19.3 18.3 Spica 158°23.9 -11°16.9
5 200°14.1 | 228°39.2 20.1 | 133°10.9 33.6 | 195°10.6 53.3 | 232°215 18.2 Alkaid  152°53.2  49°11.6
6 215°16.6 | 243°38.7 S13°19.0 | 148°12.9 N24°33.6 | 210°12.7 NO00°53.4 | 247°23.7 S14°18.1 Hadar 148°38.3 -60°28.7
7 230°19.1 | 258°38.2 17.9 | 163°15.0 33.7 | 225°14.7 53.6 | 262°25.8 18.0 Menkent ~ 147°50.5  -36°28.8
8 245°21.5 | 273°37.7 16.8 | 178°17.0 33.7 | 240°16.8 53.8 | 277°28.0 17.9 Arcturus  145°49.4  19°03.6
9 260°24.0 | 288°37.1 -+ 157 | 193°19.0 33.7 | 255°18.9 54.0 | 202°302 - 17.8 Rigil Kent. 139°42.6 -60°55.5
10 | 275°26.5 | 303°36.6 14.6 | 208°21.1 33.8 | 270°20.9 542 | 307°32.4 17.7 Kochab 137°20.0  74°03.3
11 | 290°28.9 | 318°36.1 135 | 223°23.1 33.8 | 285°23.0 54.4 | 322°34.6 17.6 Zuben'ubi  136°57.9  -16°08.2
12 305°31.4 | 333°35.6 S13°12.4 | 238°25.1 N24°33.9 | 300°25.0 NO00°54.6 | 337°36.7 S14°17.5 Alphecca  126°05.2  26°38.0
13 | 320°33.8 | 348°35.0 11.2 | 253°27.1 33.9 | 315°27.1 54.7 | 352°38.9 17.4 Antares  112°18.0  -26°28.9
14 | 335°36.3 3°345 10.1 | 268°29.2 34.0 | 330°29.1 54.9 7°41.1 17.3 Atria  107°14.1  -69°03.9
15 | 350°38.8 | 18°34.0  -- 09.0 | 283°31.2 - 340 | 345°31.2 <. 551 | 22°433 .- 17.2 Sabik  102°04.9  -15°45.2
16 5°41.2 | 33°335 07.9 | 298°33.2 34.0 0°33.3 55.3 | 37°455 17.1 Shaula  96°12.9  -37°07.1
17 20°43.7 | 48°33.0 06.8 | 313°35.2 34.1 15°35.3 55.5 52°47.7 17.0 Rasalhague ~ 96°00.3  12°32.5
o ° o o o o o o o Eltanin  90°43.4  51°28.9
18 35°46.2 | 63°32.4 S13°05.7 | 328°37.3 N24°34.1 | 30°37.4 NO0°55.7 | 67°49.8 S14°16.9 Kaus A 839350  .34°924
19 50°48.6 | 78°31.9 04.6 | 343°39.3 342 | 45°39.4 55.8 | 82°52.0 16.8 aus V“St' 80°347  38°481
20 65°51.1 | 93°31.4 03.5 | 358°41.3 342 | 60°415 56.0 | 97°54.2 16.7 N eglf‘. 750501 -26°16 1
21 80°53.6 | 108°30.9 - 023 | 13°433 - 342 | 75°435 - 56.2 | 112°56.4 - - 16.6 AT”.' 62°01.0 89556
22 05°56.0 | 123°30.4 012 | 28°453 343 | 90°45.6 56.4 | 127°58.6 16.5 Peac:}i‘; 39089  _56°39.7
o o o o o . - .
23 | 110°58.5 | 138°29.8 00.1 | 43°47.4 343 | 105°47.7 56.6 | 143°00.7 16.4 Dench 299974 289917
Mer.pass. 15:37 v-05 d 1.1 m-3.93 v 2.0 d 0.0 m-043 v 21 d02 m-221 v 22" d0.1 mo0.87 Enif 33°40.7 9°58.7
Al Na'ir  27°35.4  -46°51.2
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut ~ 15°16.6  -29°30.2
0 | 126°00.0 | 153°20.3 S12°50.0 | 58°49.4 N24°34.4 | 120°49.7 N00°56.8 | 158°02.9 S14°16.3 Scheat  13°47.0  28°12.4
1 | 141°034 | 168°288 57.0 | 73°514 34.4 | 135°51.8 56.9 | 173°05.1 16.2 Markab 137317 157197
2 156°05.9 | 183°28.3 56.8 | 88°53.4 345 | 150°53.8 57.1 | 188°07.3 16.1 Jan 25 Wed SHA  Mer.pass
3 171°08.3 | 198°27.8 - - 55.6 | 103°55.4 - 345 | 165°55.9 .- 57.3 | 203°09.5 - - 16.0 Venus  29°52.1 13:45
4 186°10.8 | 213°27.3 545 | 118°57.4 345 | 180°57.9 57.5 | 218°11.6 15.9 Mars  293°08.6 20:08
5 201°13.3 | 228°26.8 53.4 | 133°59.4 34.6 | 196°00.0 57.7 | 233°13.8 15.9 Jupiter  355°08.2 16:01
6 216°15.7 | 243°26.2  S12°52.3 | 149°01.4 N24°34.6 | 211°02.0 NO0°57.9 | 248°16.0 S14°15.8 Saturn  32°15.5 13:33
7 231°18.2 | 258°25.7 512 | 164°03.4 347 | 226°04.1 58.1 | 263°18.2 15.7 Jan 26 Thu SHA Mer.pass
8 246°20.7 | 273°25.2 50.0 | 179°05.4 34.7 | 241°06.2 58.2 | 278°20.4 15.6 Venus  28°40 1 13:46
9 261°23.1 | 288°24.7 48.9 | 194°07.5 34.8 | 256°08.2 58.4 | 203°225 .- 155 Mare 292°58.0 20:05
10 | 276°25.6 | 303°24.2 47.8 | 209°09.5 34.8 | 271°103 58.6 | 308°24.7 15.4 Jupiter  354°58.5 15.58
11 201°28.1 | 318°23.7 46.7 | 224°11.5 349 | 286°12.3 58.8 | 323°26.9 15.3 ong .
Saturn  32°08.8 13:29
12 | 306°30.5 | 333°23.2 S12°455 | 239°13.5 N24°34.9 | 301°14.4 NO00°59.0 | 338°29.1 S14°15.2 -
13 | 321°33.0 | 348°22.7 444 | 254°155 349 | 316°16.4 50.2 | 353°31.3 151 Jan 27 Fri SHA  Mer.pass
14 | 336°35.4 3°22.1 433 | 269°17.5 35.0 | 331°18.5 59.4 8°33.4 15.0 Venus  27°28.4 13:47
15 | 351°37.9 | 18°21.6 422 | 284°195 - - 35.0 | 346°20.5 505 | 23°35.6 - - 14.9 Mars  292°48.4 20:02
16 6°40.4 | 33°21.1 41.0 | 299°21.5 35.1 1°22.6 50.7 | 38°37.8 14.8 Jupiter  354°48.8 15:55
17 21°42.8 | 48°20.6 39.9 | 314°235 351 | 16°246  00°59.9 | 53°40.0 14.7 Saturn __32702.0 13:26
18 36°45.3 | 63°20.1 S12°38.8 | 329°25.4 N24°352 | 31°26.7 NO01°00.1 | 68°42.1 S14°14.6 Horizontal parallax
19 51°47.8 | 78°19.6 37.7 | 344°27.4 352 | 46°28.7 00.3 | 83°443 145 Venus: 0.1
20 66°50.2 | 93°19.1 36.5 | 359°29.4 353 | 61°30.8 00.5 | 98°46.5 14.4 Mars: 0.2
21 81°527 | 108°18.6 - 354 | 14°31.4 - 353 | 76°32.9 - 00.7 | 113°48.7 - - 143
22 06°55.2 | 123°18.1 343 | 20°33.4 353 | 91°34.9 00.8 | 128°50.9 14.2
23 | 111°57.6 | 138°17.6 33.1 | 44°354 35.4 | 106°37.0 01.0 | 143°53.0 14.1

Mer.pass. 15:33

v-05"d 1.1 m-3.93

v 2.0’ d 0.0’ m-0.40

v 21 d02 m-221

v 22 d0.1 m0.87

https://pypi.org/project/skyalmanac/
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DUT1 = UT1-UTC = -0.0151 sec

AT = TT-UT1 = 469.1991 sec

2023 January 25 to Jan. 27 UT

h Sun Moon
Wed GHA Dec GHA v Dec d HP Lat Twilight Sunrise | Sunset Twilight
0 176°58.4 S10°04.9 | 132°51.1 10.7' S07°59.6 16.2' 59.9' Naut. _ Civil Civil Naut.
1 191°58.2 043 | 147°207 1077  07°434 162  50.9° N72° | O7:31  09:06 1145 | 12:41 1520  16:56
2 206°58.1 03.6 161°50.5 10.8 07°27.2 16.2' 59.8’ N 70° 07:20 08:43 10:22 14:04 15:43 17:06
o o ’ ’ : :
3 221°57.9 030 | 1767203 10.9° 07°11.0 162" 59.8 68° | 07:11 0825  09:44 14:41 16:01 17:15
4 236057.8 02.4 190050.2 11.0, 06054.8 16.2, 59.7' 66° 07:04 08:10 09:18 15:08 16:16 17:22
5 251°57.6 01.8 205°20.2 11.1 06°38.6 16.3 59.7 64° 06:58 07:58 08:58 15:28 16:28 17:28
6 266°57.5 S$19°01.2 | 219°50.3 11.1' S06°22.3 16.3 59.7' 62° | 06:52  07:48 08:41 15:44 16:38 17:34
7 281°57.3 00.6 | 234°20.4 11.2 06°06.0 162" 59.6' 60° | 06:47  07:39 08:28 15:58 16:47 17:39
8 296°57.2 19°00.0 | 248°50.7 11.3' 05°49.8 16.3' 59.6’ N58° | 0642  07:31 08:16 . .
: : : 16:09 16:55 17:44
9 311°57.0 18°59.3 263°20.9 11.4 05°33.5 16.3’ 59.6' 56° 06:38 07:24 08:06 16:19 17:02 17:48
10 326°56.9 58.7 | 277°51.3 11.4 05°17.2 16.3' 595 54° | 06:3¢  07:17 07:57 16:28 17:08 17:52
o [e] ’ [e] ’ v : : N N N N
11 341°56.8 58.1 2902°21.8 11.5 05°00.9 16.3 59.5 52° 06:30 07:12 07:49 16:36 17:14 17:55
12 356°56.6 S18°57.5 | 306°52.3 11.6° S04°44.6 163 59.4' 50° | 06:27  07:06 07:42 16:43 17:19 17:59
13 11256.5 56.9 321222.8 11.6’ 04°28.3 16.3' 59.4’ 45° | 06:19  06:55 07:27 16:59 17:31 18:06
o v
14 26°56.3 56.3 | 335°53.5 1L7° 047120 163" 594 N 40° | 06:12  06:45  07:14 | 17:11  17:40  18:13
15 41°56.2 55.6 | 350°24.2 11.8 03°55.7 16.3' 59.3 35° | 0606 0636 07:03 1792 1749 18:20
16 56°56.0 55.0 4°55.0 11.8 03°39.4 16.3' 59.3’ 30° | 05:59 06:28 06:54 17:32 17:57 18:26
o o o ' ' N N - N N N
17 71°55.9 54.4 | 19°258 11.9 03°23.1 16.3° 59.3 20° | 0547 0614 0637 17-28 1811 18.38
18 86°55.8 S18°53.8 | 33°56.7 12.0' S03°06.8 16.3' 59.2' N 10° | 05:35  06:00 06:23 18:02 18:25 18:50
19 101:55.6 53.2 48227.7 12.0' 02250.5 16.2' 59.2’ 0° | 05:22  05:47 06:09 18:16 18:38 19:03
20 116°55.5 525 | 62°587 121 02°343 163" 50.1' s10° | 0507  05:33 05:55 18:30 18:59 1918
21 131°55.3 51.9 | 77°208 12.1 02°18.0 162" 59.1 20° | ora9 0517 05 :
o o o , : : 5:40 18:44 19:08 19:36
22 146°55.2 51.3 | 92°00.9 12.2 02°01.8 16.3° 59.1 30° | 0425 0457 05:23 10:02 1928 19:59
23 161°55.0 50.7 | 106°32.1 12.2’ 01°455 16.2' 59.0’ 350 : . . . . .
- . : 04:11  04:45 05:13 19:12 19:40 20:14
SD=162" d=106 SD = 16.3 40° | 03:53  04:31 05:01 19:23 19:54 20:31
45° | 03:30  04:13 04:48 19:37 20:11 20:54
Thu GHA Dec GHA Dec d HP
S . . Y - : - , $50° | 02:59  03:51 04:31 19:53 20:32 21:24
0 176054.9 S$18°50.1 121003.4 12.3 S01°29.3 16.2 59.0 52° 02:43 03:41 04:23 20:01 20:43 21:40
1 191°54.8 49.4 135°34.7 12.3' 01°13.1 16.2' 58.9' 54° 02:23 03:28 04:14 20:10 20:55 22:00
o [e] ’ ’ v : : : : :
2 206°54.6 488 | 150°06.0  12.4 00°56.9 16.2' 589 56° | 01:57  03:14 04:04 20:20 21:09 22:25
3 221°54.5 48.2 164°37.4 12.4' 00°40.7 16.2' 58.9' 58° 01:17 02:57 03:52 20:31 21:26 23:01
4 236°54.4 47.5 179°08.9 12.5' 00°24.5 16.1' 58.8' S 60° e 02:36 03:39 20:44 21:46 —
5 251°54.2 46.9 | 193°40.4 125" S00°08.4 16.1' 58.8'
6 266°54.1 S18°46.3 | 208°11.9 12.6' NO00°07.7 16.1' 58.7' Lat. Moonrise ) Moonset
7 281°53.9 457 | 222°435 12,6’ 00°23.8 16.1' 58.7' Wed Thu Fri Wed Thu Fri
8 296°53.8 45.0 | 237°15.1 12.7 00°39.9 16.0' 58.7 N 72° 10:36 10:02 09:28 21:22 23:38
9 311°53.7 44.4 | 251°46.8 12.7 00°55.9 16.0' 58.6' ° . . . . .
0| Swcsss  dss | aeeiss 1pr  orie 160 e | | N7O | 1020 1003 093 | 2125 2331
o o il o ’ ’ M N - M .
11 341053.4 043'1 280°50.2 12.8 01°27.9 159 585 66° | 10.18  10.05 09-53 5130 5391
12 356°53.3 S18°42.5 | 205°22.0 12.8" NO01°43.8 16.0' 58.5' 64° 10:14 10:06 09:59 21:32 23:17
13 11°53.1 41.9 | 309°53.8 12.8 01°59.8 15.9° 58.5 62° 10:10 10:07 10:04 21:34 23:14
14 26°53.0 41.3 | 324°25.6 12.9 02°15.7 15.8° 58.4 60° 10:07 10:08 10:08 21:35 23:11
15 °52. - 40. °57. 9 °31. 8 4
41°52.9 406 | 338°57.5 129 02°315 158" 584 N8 | 1004 10:08 10:12 21:36 23:08
16 56°52.7 40.0 | 353°29.4 129 02°47.3 15.8' 583 56° | 1001 10-09 1016 51.33 53:06
17 71°52.6 39.4 8°01.4 13.0’ 03°03.1 15.8' 58.3' o : : : : :
18 86°52.4 S18°38.7 | 22°334 13.0' N03°189 15.7° 583’ ao | oy 1009 o B 30
. . - . . . . 52 09:57  10:10 10:22 21:39 23:02
19 101°52.3 38.1 37°05.4 13.0° 03°34.6 15.7 58.2' 50° 09:55 10:10 10:25 21:40 23:00
20 116°52.2 37.4 51°37.4 13.1 03°50.3 15.6’ 58.2 45° 09:51 10:11 10:31 21:42 22:57
21 131°52.0 - 368 | 66°09.4 13.1° 4°05.9  15.6' . ' '
o 509 31 047059 1567 58.1 N 40° | 09:47  10:12 10:36 21:44 22:54 e
22 146°51.9 36.2 | 80°41.5 13.1 04°215 155  58.1
>3 161°51.8 355 | 05°136 131" 04°370 155 581" 35° | 09:44  10:12 10:40 21:45 22:51 23:55
- - - 30 09:41  10:13 10:44 21:46 22:49 23:50
SD=162" d=06 SD =16.1 20° | 09:36  10:14  10:50 | 21:48  22:45 23:40
o . . . . . .
Fri GHA Dec GHA v Dec d HP N lgo 8312; 18112 }gjgg 5122 §§:‘3‘§ §§§i
) ) o ' o v ’ ’ ’ : ’ : :
0 176°51.7  S18°340 | 1099457 131" N04°525 155" 580 s10° | 0924  10:17 11:08 21:53 22:35 23:16
1 191°51.5 343 | 124°17.9 132 05°08.0 15.4° 58.0 20° | 0920 1018 1114 2154 9. .
. . . . . , : : : : 31 23:08
2 206°51.4 33.6 | 138°50.0 13.2 05°23.4 154 57.9 o : : : : ) .
o o ) o . 30 09:15  10:19 11:21 21:56 22:27 22:58
3 221°51.3 33.0 | 153°22.2 13.2 05°38.8 15.3' 57.9 o : : : : ) .
o o ) o ) i 35 09:12  10:20 11:25 21:57 22:25 22:53
4 236°51.1 32.3 | 167°54.4 13.2 05°54.1 153 57.9 ° : : . : : .
o o . o . . 40 09:09  10:20 11:29 21:58 22:22 22:47
5 251°51.0 31.7 | 182°26.6 13.2 06°09.4 152" 57.8 45° | 0005 1021 11.35 5150 5219 52:39
6 266°50.0 S18°31.1 | 196°58.8 13.2' N06°24.6 15.1' 57.8' o _ j ) j : )
7 281°50.7 30.4 | 211°31.1  13.2 06°39.7 152" 57.7’ §$507 1 0901 10:23 11:41 2201 22:16 22:31
8 506° o , o , , 52 08:59  10:23 11:44 22:01 22:14 22:27
50.6 29.8 | 226°03.3 13.3 06°54.9 15.0° 57.7 o : : :
0 R R . R . , 54 08:57  10:24 11:48 22:02 22:12 22:23
311°50.5 - 201 | 240°356 133 07°09.9 15.0° 57.7 ° : : :
10 32650 4 o . o . . 56 08:54  10:24 11:51 22:03 22:10 22:18
. 28.5 | 255°07.9 13.3 07°24.9 15.0° 576 o : : : :
11 341°50.2 27.8 | 269°40.1 13.3’ 07°39.9 149 57.6’ 58 08:51  10:25 11:55 22:04 22:08 2213
: : : : : : : S60° | 08:48  10:26 12:00 22:05 22:06 22:07
12 356°50.1 S18°27.2 | 284°12.4 13.3' NO7°54.8 14.8° 57.5
13 11°50.0 26.6 | 298°44.7 13.3’ 08°09.6 14.8' 57.5 Sun Moon
14 26°49.9 259 | 313°17.0 13.3’ 08°24.4 148" 575 Da Eqn.of Time Mer Mer.Pass. Age
15 41°49.7 © 253 | 327°49.3 13.3 08°39.2 14.6' 57.4' Y oo 12" Pass Upper  Lower 4-6
. PP
16 56°49.6 24.6 342°21.6 13.3’ 08°53.8 14.6' 57.4' mm:ss mm:ss hh:mm hh:mm hh:mm 14-33%
17 71°49.5 24.0 | 356°53.9 13.3 09°08.4 14.6° 57.3 s | 1207 1214 1212 15.40 0315 N
18 86°49.3 S18°23.3 | 11°26.2 13.3' N09°23.0 145 57.3’ 26 | 1220 1227 12:12 16:27 0404 )
19 101°49.2 22.7 | 25°585 13.3 09°37.5 14.4° 57.3 5 | o33 [2:40 1213 1713 04:50
20 116°49.1 22.0 | 40°30.8 13.3 09°51.9 14.3° 57.2 : : - . .
21 131°49.0 - 214 | 55°03.1 13.3 10°06.2 143" 57.2'
22 146°48.9 20.7 | 69°35.4 13.3’ 10°20.5 142" 57.2'
23 161°48.7 20.1 | 84°07.7 13.3' 10°34.7 142 57.1
SD =162" d=06 SD = 15.8’

IERS Earth Orientation data as of 08-Dec-2022
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January 28, 29, 30 UT (Sat., Sun., Mon.)

Aries Venus Mars Jupiter Saturn Stars
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 127°00.1 | 153°17.1 S12°32.0 | 59°37.4 N24°35.4 | 121°390.0 NO1°01.2 | 158°55.2 S14°14.0 Alpheratz  357°36.6  29°13.1
1 142°02.5 | 168°16.6 309 | 74°39.4 35.5 | 136°41.1 01.4 | 173°57.4 13.9 Ankaa 353°08.9 -42°11.1
2 157°05.0 | 183°16.1 207 | 89°41.4 35.5 | 151°43.1 01.6 | 188°59.6 13.8 Schedar 349°33.1  56°40.0
3 172°07.5 | 198°15.6 - 28.6 | 104°43.3 - 356 | 166°45.2 - 01.8 | 204°01.8  -- 13.7 Diphda 348°49.1 -17°51.8
4 187°09.9 | 213°15.1 27.5 | 119°45.3 35.6 | 181°47.2 02.0 | 219°03.9 13.6 Achernar  335°215  -57°07.5
5 202°12.4 | 228°14.6 26.3 | 134°47.3 35.7 | 196°49.3 02.1 | 234°06.1 13.5 Hamal 327°53.0  23°34.3
6 217°14.9 | 243°14.1 S12°25.2 | 149°49.3 N24°35.7 | 211°51.3 NO01°02.3 | 249°08.3 S14°13.4 Polaris  314°43.2  89°22.0
7 232°17.3 | 258°13.6 24.1 | 164°51.3 35.8 | 226°53.4 02.5 | 264°10.5 13.3 Acamar  315°12.9  -40°13.0
8 247°19.8 | 273°13.1 22.9 | 179°53.2 35.8 | 241°55.4 02.7 | 279°12.7 13.2 Menkar ~ 314°07.8 4°10.7
9 262°22.3 | 288°12.6 21.8 | 194°55.2 35.8 | 256°57.5 02.9 | 294°14.8 - 13.1 Mirfak ~ 308°30.4  49°56.7
10 | 277°24.7 | 303°12.1 20.7 | 209°57.2 35.9 | 271°59.5 03.1 | 309°17.0 13.0 Aldebaran  200°41.3  16°33.3
11 | 292°27.2 | 318°11.6 19.5 | 224°50.2 35.9 | 287°01.6 03.3 | 324°19.2 12.9 Rigel 281°052  -8°10.6
12 | 307°20.7 | 333°11.1 S12°18.4 | 240°01.1 N24°36.0 | 302°03.6 NO1°03.5 | 339°21.4 S14°12.8 Bcflpe'!a gigogi'i 420(2);‘2‘
13 | 322°32.1 | 348°10.6 17.2 | 255°03.1 36.0 | 317°05.7 03.6 | 354°23.6 12.7 Ea”t': 5789036 28°376
14 | 337°34.6 3°10.1 16.1 | 270°05.1 36.1 | 332°07.7 03.8 9°25.7 12.6 Al '.‘Ia 575939 1 1°113
15 | 352°37.0 | 18°09.6 - - 15.0 | 285°07.1 -+ 36.1 | 347°00.8 - 040 | 24°27.9 12.5 Bet I”' am 570°83.6 79046
16 7°39.5 | 33°00.1 13.8 | 300°09.0 36.2 2°11.8 04.2 | 39°30.1 124 oo 563°52.6 20826
17 22°42.0 | 48°08.6 12.7 | 315°11.0 36.2 | 17°13.9 04.4 | 54°32.3 12.3 a’;’ﬁﬁz 258037'3 '?6045‘0
18 37°44.4 63°08.1 S12°11.5 | 330°13.0 N24°36.3 32°15.9 NO01°04.6 69°34.4  S14°12.2 Adhara  255°06.8 -29°00.3
19 52°46.9 | 78°07.6 10.4 | 345°14.9 36.3 | 47°18.0 048 | 84°36.6 12.1 Procyon  244°52.2 5°00.9
20 67°49.4 | 93°07.1 09.3 0°16.9 36.4 | 62°20.0 05.0 | 99°38.8 12.0 Pollux 243°18.9  27°58.2
21 82°51.8 | 108°06.6 -+ 08.1 | 15°18.9 - 364 | 77°22.1 -+ 051 | 114°41.0  -- 11.9 Avior 234°147  -59°35.0
22 97°54.3 | 123°06.1 07.0 | 30°20.8 365 | 92°24.1 05.3 | 129°43.2 11.8 Suhail  222°47.0  -43°315
23 | 112°56.8 | 138°05.6 05.8 | 45°22.8 36.5 | 107°26.1 05.5 | 144°45.3 11.7 Miaplacidus ~ 221°37.7  -69°48.6
Mer.pass. 15:29 v-05 d 1.1 m-3.93 v 2.0 d 0.0’ m-0.37 v21 d02 m-221 v 22 d0.1 mo0.87 Alphard  217°49.0 -8°45.5
Regulus  207°35.8 11°51.2
Sun | GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe  103°42.4  61°37.4
0 127°59.2 | 153°05.1  S12°04.7 | 60°24.7 N24°36.6 | 122°28.2 NO1°05.7 | 159°47.5 S14°11.6 Dencbola 1827204 14 20.5
. : . . . . . . . Gienah 175°45.1 -17°40.1
1 143°01.7 | 168°04.6 035 | 75°26.7 36.6 | 137°30.2 05.9 | 174°49.7 11.5 Acrux  173°015  -63°13.3
2 158°04.2 | 183°04.1 02.4 | 90°28.7 36.7 | 152°32.3 06.1 | 189°51.9 11.4 Gacrux  171°53.1  -57°14.3
3 173°06.6 | 198°03.6 - 01.2 | 105°30.6 - 36.7 | 167°34.3 - 06.3 | 204°54.1 - - 11.3 Alioth  166°14.2  55°40.8
4 188°09.1 | 213°03.1 12°00.1 | 120°32.6 36.8 | 182°36.4 06.5 | 219°56.2 11.2 Spica 158°23.9 -11°16.9
5 203°11.5 | 228°02.6 11°59.0 | 135°34.5 36.8 | 197°38.4 06.6 | 234°58.4 11.1 Alkaid  152°53.2  49°11.6
6 218°14.0 | 243°02.2 S11°57.8 | 150°36.5 N24°36.9 | 212°40.5 NO01°06.8 | 250°00.6 S14°11.0 Hadar 148°38.2 -60°28.7
7 233°16.5 | 258°01.7 56.7 | 165°38.4 36.9 | 227°42.5 07.0 | 265°02.8 11.0 Menkent  147°50.5  -36°28.8
8 248°18.9 | 273°01.2 55.5 | 180°40.4 36.9 | 242°44.6 07.2 | 280°04.9 10.9 Arcturus  145°49.4  19°03.6
9 263°21.4 | 288°00.7 54.4 | 195°42.3 37.0 | 257°46.6 07.4 | 205°07.1 - 10.8 Rigil Kent. 139°425 -60°55.5
10 | 278°23.9 | 303°00.2 532 | 210°44.3 37.0 | 272°48.7 07.6 | 310°09.3 10.7 Kochab  137°19.9  74°03.3
11 | 293°26.3 | 317°59.7 52.1 | 225°46.2 37.1 | 287°50.7 07.8 | 325°11.5 10.6 Zuben'ubi  136°57.8  -16°08.2
12 308°28.8 | 332°59.2 S11°50.9 | 240°48.2 N24°37.1 | 302°52.8 N01°08.0 | 340°13.7 S14°10.5 Alphecca  126°05.2  26°38.0
13 | 323°31.3 | 347°58.7 49.8 | 255°50.1 37.2 | 317°54.8 08.2 | 355°15.8 10.4 Antares  112°18.0  -26°28.9
14 | 338°33.7 2°58.3 48.6 | 270°52.1 37.2 | 332°56.8 08.3 10°18.0 10.3 Atria  107°14.0  -69°03.9
15 | 353°36.2 17°57.8 - 47.4 | 285°54.0 - 37.3 | 347°58.9 - 085 | 25°202  -- 10.2 Sabik  102°04.8  -15°45.2
16 8°38.7 | 32°57.3 46.3 | 300°56.0 373 3°00.9 08.7 | 40°22.4 10.1 Shaula  96°12.9  -37°07.1
17 23°41.1 | 47°56.8 45.1 | 315°57.9 37.4 | 18°03.0 08.9 | 55°24.5 10.0 Rasalhague ~ 96°00.3  12°32.4
o R o o o o R o o Eltanin  90°43.4  51°28.9
18 38°43.6 | 62°56.3 S11°44.0 | 330°59.8 N24°37.4 | 33°05.0 NO01°09.1 | 70°26.7 $14°09.9 Kaus Aot 830350 34°92.4
19 53°46.0 | 77°55.8 42.8 | 346°01.8 375 | 48°07.1 09.3 | 85°28.9 09.8 aus VUS . 80°347 389481
20 68°48.5 | 92°55.3 417 1°03.7 375 | 63°00.1 09.5 | 100°31.1 09.7 N egka. 759501 26°16.1
21 83°51.0 | 107°54.9 - 405 | 16°05.7 - 376 | 78°11.2 - 007 | 115°33.3 - 09.6 All”‘.' 62°018 8556
22 08°53.4 | 122°54.4 39.4 | 31°07.6 376 | 93°13.2 09.9 | 130°35.4 09.5 Peaczac'k' 539088 569397
23 | 113°55.9 | 137°53.9 382 | 46°09.5 37.7 | 108°15.2 10.0 | 145°37.6 09.4 0no® 720 93
Mer.pass. 15:26 v -0.5 d 1.1 m-3.93 v 2.0 d 0.0 m-0.34 v 2.0 d 0.2 m-220 v 22" d0.1 mo0.87 Delge.l‘; 49027'4 45021.7
ni 33°40.7 9°58.7
Al Na'ir  27°35.4  -46°51.2
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15:16.6 -29230-2
0 | 128°58.4 | 152°53.4 S11°37.0 | 61°11.5 N24°37.7 | 123°17.3 N01°10.2 | 160°39.8 S14°09.3 Scheat  13°47.0  28°12.4
1 | 144°008 | 167°52.9 35.9 | 76°13.4 37.8 | 138°10.3 104 | 175°42.0 00.2 Markab _13°31.8 157197
2 159°03.3 | 182°52.5 34.7 91°15.3 37.8 | 153°21.4 10.6 | 190°44.1 09.1 Jan 28 Sat SHA  Mer.pass
3 174°05.8 | 197°52.0 - 336 | 106°17.3 - 379 | 168°23.4 - - 10.8 | 205°46.3 - 09.0 Venus  26°17.0 13:47
4 189°08.2 | 212°51.5 32.4 | 121°19.2 37.9 | 183°255 11.0 | 220°48.5 08.9 Mars  292°37.3 19:59
5 204°10.7 | 227°51.0 313 | 136°21.1 38.0 | 198°27.5 11.2 | 235°50.7 08.8 Jupiter  354°38.9 15:51
6 219°13.1 | 242°50.5 S$11°30.1 | 151°23.1 N24°38.1 | 213°29.5 NO1°11.4 | 250°52.9 S14°08.7 Saturn  31°55.1 13:22
7 234°15.6 | 257°50.1 289 | 166°25.0 38.1 | 228°31.6 116 | 265°55.0 08.6 Jan 29 Sun SHA Mer.pass
8 249°18.1 | 272°49.6 27.8 | 181°26.9 38.2 | 243°33.6 11.8 | 280°57.2 08.5 Venus  25°05.9 13:43
9 264°20.5 | 287°49.1 26.6 | 196°28.8 382 | 258°35.7 .- 11.9 | 295°50.4 08.4 Mare  202°255 10:56
10 | 279°23.0 | 302°48.6 25.4 | 211°30.8 38.3 | 273°37.7 12.1 | 311°01.6 08.3 Jupiter  354°20.0 15:48
11 204°25.5 | 317°48.2 24.3 | 226°32.7 38.3 | 288°39.8 12.3 | 326°03.7 08.2 o4a .
Saturn  31°48.3 13:19
12 | 309°27.9 | 332°47.7 S11°23.1 | 241°34.6 N24°38.4 | 303°41.8 NO1°12.5 | 341°05.9 S14°08.1
13 | 324°30.4 | 347°47.2 22.0 | 256°36.5 38.4 | 318°43.8 12.7 | 356°08.1 08.0 | | Jan 30 Mon SHA  Mer.pass
14 | 339°32.9 2°46.7 20.8 | 271°38.4 385 | 333°45.9 129 | 11°103 07.9 Venus  23°55.1 13:49
15 | 354°35.3 | 17°46.3 - - 19.6 | 286°40.4 - 385 | 348°47.9  -- 13.1 | 26°125 - 07.8 Mars  292°13.1 19:53
16 9°37.8 | 32°45.8 18.5 | 301°42.3 38.6 3°50.0 133 | 41°14.6 07.7 Jupiter  354718.9 15:45
17 24°40.3 | 47°453 17.3 | 316°44.2 386 | 18°52.0 135 | 56°16.8 07.6 Saturn __ 31°41.4 13:15
18 39°427 | 62°44.8 S11°16.1 | 331°46.1 N24°38.7 | 33°54.0 NO1°13.7 | 71°19.0 S14°07.5 Horizontal parallax
19 54°452 | 77°44.4 15.0 | 346°48.0 38.7 | 48°56.1 13.9 | 86°21.2 07.4 Venus: 0.1
20 69°47.6 | 92°43.9 13.8 1°49.9 38.8 | 63°58.1 14.0 | 101°23.3 07.3 Mars: 0.2
21 84°50.1 | 107°43.4 - 126 | 16°51.8 - 388 | 79°00.2 - 142 | 116°255 - 072
22 09°52.6 | 122°43.0 115 | 31°53.7 38.9 | 94°02.2 14.4 | 131°27.7 07.1
23 | 114°55.0 | 137°425 10.3 | 46°55.7 38.9 | 109°04.2 14.6 | 146°29.9 07.0

Mer.pass. 15:22

v -05" d 1.2’ m -3.93

v 1.9 d0.1 m-031

v 2.0 d0.2 m-220

v 22 d0.1 m0.87
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DUT1 = UT1-UTC = -0.0166 sec

AT = TT-UT1 = 469.2006 sec

2023 January 28 to Jan. 30 UT

h Sun Moon
Sat GHA Dec GHA v Dec d HP Lat Twilight Sunrise | Sunset Twilight
0 176°48.6 S18°10.4 | 08°40.0 13.3' N10°48.9 141 57.1' Naut. _ Civil Civil Naut.
1 191°48.5 18.8 | 113°12.2 13.3’ 11°03.0 14.0° 57.0° N 72° | 07:21 0853 10:58 13:29 15:35 17:07
2 206°48.4 18.1 127°44.5 13.3’ 11°17.0 14.0 57.0' N 70° 07:12 08:32 10:04 14:23 15:55 17:16
3 221°48.2 - 175 142°16.8 13.2 11°31.0 13.9 57.0' 68° 07:04 08:16 09:31 14:56 16:12 17:23
4 236:48.1 16.8 156:49.0 13.2: 11:44.9 13.8: 56.9: 66° 06:57 08:02 09:08 15:19 16:25 17:30
5 251°48.0 16.1 171°21.2 13.2 11°58.7 13.7 56.9 64° 06:51 07:51 08:49 15:38 16:36 17:36
6 266°47.9 S18°155 | 185°53.5 13.2' NI2°12.4 13.7° 56.9' 62° | 06:46  07:41 08:34 15:53 16:46 17:41
7 281°47.8 14.8 | 200°25.7 13.2' 12°26.1 13.6' 56.8' 60° | 06:42  07:33 08:21 16:06 16:54 17:45
9 311047.5 * 135 2290300 13.2' 12053.2 13.4’ 56.7’ 560 06:34 07:19 08:01 16:26 17:08 17:53
10 326°47.4 12.9 | 244°02.2 13.1 13°06.6 13.4° 56.7’ 54° | 0630  07.13 07-52 16:34 17-14 17:57
11 341°47.3 12.2 258°34.4 13.1 13°20.0 13.3 56.7" 52° 06:27 07:08 07:45 16:42 17:19 18:00
12 356°47.2 S18°115 | 273°06.5 13.1' N13°33.3 132" 56.6' 50° | 06:24  07:03 07:38 16:49 17:24 18:03
13 11°47.0 10.9 | 287°38.6 13.1' 13°46.5 13.1' 56.6' 45° | 06:17  06:52 07:24 17:03 17:35 18:10
14 26°46.9 10.2 | 302°10.7 13.1 13°59.6  13.1 56.6' . . . . . .
1 119468 . 006 | 36°s28 131 157 130 a8 N 40° | 06:10  06:43 07:11 17:15 17:44 18:16
6. : Jre e o1z 9 -~ 35° | 06:04  06:34 07:01 17:25 17:52 18:22
ig ?‘15022-2 gg-g gzéoig-g 3-8 12052-2 g-g, gg-g, 30° | 05:58  06:27  06:52 | 17:3¢  17:50  18:28
: : : : : : : 20° | 05:47  06:13 06:36 17:50 18:13 18:40
18 86°46.5 S18°07.6 0°18.9 13.0' NI14°514 127" 56.4' N 10° | 05:35  06:01 06:23 18:04 18:26 18:51
19 101°46.3 06.9 | 14°50.8 13.0' 15°04.1 127"  56.4' 0° | 05:22  05:48 06:10 18:17 18:38 19:04
o o ] o ’
20 116°46.2 063 | 20°228 129 15°168  125' 564’ $10° | 0508  05:3a 05:56 18:30 18:52 1918
21 131°46.1 05.6 | 43°54.7 12.9 15°29.3 125 56.3 20° | 0451 0519 0542 15.44 10.07 19.35
22 146°46.0 04.9 | 58°26.7 12.9 15°41.8 124 56.3' ° : : : : j :
>3 161450 043 | 720585 129 159645 123 me3 30 04:29  05:00 05:26 19:00 19:26 19:57
= > : : - : : 35° | 04:14  04:48 05:16 19:10 19:37 20:11
SD=162" d=07 SD = 15.6 40° | 0357  04:35 05:05 19:21 19:51 20:28
45° | 03:35  04:18 04:52 19:33 20:07 20:49
Sun GHA Dec GHA - Dec d__HP $50° | 0306 0357  04:36 | 1049  20:28  21:18
0 176°45.8 S18°03.6 | 87°30.4 12.8' NI16°06.5 12.2' 56.2' 52° | 02:51  03:47  04:28 1957  20:38  21.33
1 191°45.6 02.9 102°02.2 12.8’ 16°18.7 12.2 56.2' 54° 02:33 03:35 04:20 20:05 20:49 21:51
2 206°45.5 02.3 | 116°34.0 12.8' 16°30.9 12.0' 56.2' 56° | 02:09 03:22 04:10 20:14 21:02 22:13
3 221°45.4 01.6 131°05.8 12.7' 16°42.9 12.0’ 56.1 58° 01:37 03:06 04:00 20:25 21:18 22:44
4 236°45.3 00.9 145°37.5 12.7 16°54.9 11.8’ 56.1' S 60° —_ 02:47 03:47 20:37 21:37 23:45
5 251°45.2 18°00.3 | 160°09.3 12.7' 17°06.7 118" 56.1
6 266°45.1 S17°50.6 | 174°40.9 12,77 N17°185 117 56.0' Lat. Moonrise Moonset
7 281°45.0 58.9 | 189°12.6 12.6' 17°302  11.6'° 56.0° Sat Sun Mon Sat Sun Mon
8 206°44.9 58.2 | 203°44.2 12.6' 17°41.8 115 56.0' N 72° | 08:46  07:22 — 01:58 05:00 —
9 311°44.8 57.6 | 218°15.8 12.6' 17°53.3 114" 55.9' o . . . ,
0 | pesse abe | mmems 1be  lwoss 1iy ey | | N owos sz o= | ousm o o2
11 341°44.5 56.2 | 247°189 12.5 18°16.0 11.2' 559’ 66° | 0935 0922 0855 0111 03.04 0510
12 356°44.4 S17°55.6 | 261°50.3 125" N18°27.2 11.1 55.9' 64° | 09:51 09:42 09:31 01:00 02:45 04:35
13 11°44.3 54.9 | 276°21.8 12.4’ 18°38.3 11.1' 558 62° | 10:01  09:59  09:57 | 00:52  02:30  04:10
14 26°44.2 54.2 | 290°53.2 12.4' 18°49.4 10.9' 55.8 60° 10:10 10:12 10:17 00:44 02:17 03:51
15 41°44.1 - 535 | 305°24.6 12.3’ 19°00.3 10.8' 55.8'
1 56°44.0 9 | 3199550 123’ 10°111 107 o7 N 58° | 10:17  10:24 10:34 00:38 02:06 03:35
17 71°43.9 502 | 334°972 123 19°018 107 857 56° | 10:24  10:34 10:48 00:32 01:57 03:21
5 5 3 ' 3 ' , 54 10:30 1043 11:01 00:27 01:49 03:09
18 86°43.8 S17°51.5 348°58.5 12.2 N19°32.5 10.5 55.7 52° 10:36 10:52 11:11 00:22 01:41 02:59
19 101°43.7 50.8 3°208 122" 19°43.0 10.4' 55.6' ° . . . . . :
20 116°43.6 50.2 | 18°00.9 12.2' 19°53.4  10.4' 55.6' 220 }8:‘5‘} }2:?2 ﬂi; 88232 8}:33 832;‘8
21 131°43.4 - 495 | 320321 121 20°03.8 10.2' 55.6' ) ) ) ) ' )
o o , o . . N 40° | 11:00  11:28 11:59 00:02 01:08 02:14
22 146°43.3 488 | 47°032 121 20°14.0 10.1' 55.6 o
23 161°43.2 481 | 61°343 120  20°241 10.0' 55.5' 357 | 1108  11:39 1213 o 0058 0201
- ; - 30° | 11:15  11:48 12:25 00:50 01:49
SD=162" d=0.7 SD = 15.3 20° | 11:27  12:05 12:46 00:35 01:30
N 10° | 11:38  12:20 13:05 00:22 01:13
Mon GHA Dec GHA v Dec d HP 0° | 1148 1234 1322 00:10  00:57
0 176°43.1 S17°47.4 | 76°05.4 12.0° N20°341 99 555 o
1 11: 12:4 13:4 23: ... 41
1 191°43.0 46.8 | 90°36.4 12.0' 20°440 9.9 555 S 230 12.83 13.02 12.52 2322 88.24
2 206°42.9 46.1 | 105°07.3 11.9’ 20°539 977 555 30° | 1221 13921 12:20 23:30 .. 00:05
R ) o i o i . : : : : :

3 221°42.8 454 | 119°382 11.9 21°03.6 9.6 55.4 35° | 1208 1331 1433 5322 23:54 .
4 236°42.7 44.7 | 134°09.1 11.8' 21°13.2 95 554 20° | 1237 1343 1448 2312 5341 o
o o i o i i : : : : :

5 251°42.6 440 | 148°40.0 11.8 21°22.7 9.3 554 45° | 1246 1357 15:06 2301 5326 23:56

6 266°42.5 S17°43.4 | 163°10.8 11.8° N21°320 9.3 553
7 581°42.4 427 | 1770416 117 519013 oo  me3 $50° | 12:58  14:14 15:28 22:48 23:08 23:33

ore : o ! o - 2 52° | 13:04  14:22 15:38 22:42 22:59 23:22
8 206°42.3 420 | 192°12.3 11.7 21°50.5  9.0' 55.3 o : : : : , :

o o . o , . 54 13:10  14:31 15:50 22:35 22:50 23:10
9 311°42.2 - 413 | 206°43.0 11.6 21°595 9.0 553 o : : : : , :

o o . o . , 56 13:17  14:41 16:04 22:27 22:39 22:55
10 326°42.1 406 | 221°136 116 22°085 8.8 552 580 | 1324 1453 16.20 7218 39126 5239
11 341°42.0 3090 | 235°442 11.6' 22°17.3 8.8° 552 s60° | 1333 15:06 16-40 29:00 92:12 92:19
12 356°41.9  S17°30.3 | 250°14.8 11.5' N22°261 8.6  55.2' : : : : : :
13 11°41.8 38.6 | 264°453 11.5' 22°347 85 552 Sun Moon
14 26°41.7 37.9 | 279°15.8 11.4' 22°432 84" 551 Da Eqn.of Time Mer Mer.Pass. Age
15 41°41.6 - 37.2 | 203°462 11.4' 22°51.6 8.3  55.1 Y ooh 12" Pass Upper  Lower 7-9
16 56°41.5 36.5 | 308°16.7 11.4' 22°59.9 8.1' 55.1' mm:ss  mm:ss hh:mm hh:mm  hh:mm | 43-64%
17 71°41.4 35.8 | 322°47.0 11.3' 23°08.0 8.1 551 2 | 1246 1281 1213 17.50 0536 iy
18 86°41.3 S17°35.1 | 337°17.3 11.3' N23°16.1 7.9' 55.1 - : : : :

29 | 12:57  13:02 12:13 18:46 06:22 )
19 101°41.2 34.4 | 351°47.6 11.2' 23°24.0 7.8' 55.0° 30 13_(5)7 13_12 1213 10:34 07+10 ‘
20 116°41.1 33.8 6°17.9 11.2 23°31.8 7.7 55.0' - . . . i
21 131°41.0 33.1 | 20°48.1 11.2 23°395 7.6 55.0'
22 146°40.9 324 | 35°183 11.1’ 23°471 75 55.0'
23 161°40.8 31.7 | 49°484 11.1 23°546 7.3 54.9'
SD=162" d=0.7 SD = 15.1/

IERS Earth Orientation data as of 08-Dec-2022

Page 21

https://pypi.org/project/skyalmanac/




January 31, 01, 02 UT (Tue., Wed., Thu.)

Aries Venus Mars Jupiter Saturn Stars
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 129°57.5 | 152°42.0  S11°09.1 | 61°57.6 N24°39.0 | 124°06.3 NO01°14.8 | 161°32.0 S14°06.9 Alpheratz  357°36.6  29°13.1
1 145°00.0 | 167°41.5 07.9 | 76°59.5 39.0 | 139°08.3 15.0 | 176°34.2 06.8 Ankaa 353°09.0 -42°11.1
2 160°02.4 | 182°41.1 06.8 | 92°01.4 39.1 | 154°10.4 15.2 | 191°36.4 06.7 Schedar 349°33.1  56°40.0
3 175°04.9 | 197°40.6 - 056 | 107°03.3  -- 39.1 | 169°12.4  -- 154 | 206°38.6 - 06.6 Diphda 348°49.1 -17°51.8
4 190°07.4 | 212°40.1 04.4 | 122°05.2 39.2 | 184°14.4 15.6 | 221°40.8 06.5 Achernar  335°21.5  -57°07.5
5 205°00.8 | 227°39.7 03.3 | 137°07.1 39.3 | 199°16.5 15.8 | 236°42.9 06.4 Hamal 327°53.0  23°34.3
6 220°12.3 | 242°39.2  S11°02.1 | 152°09.0 N24°39.3 | 214°18.5 NO1°16.0 | 251°45.1  S14°06.3 Polaris ~ 314°44.4  89°22.0
7 235°14.8 | 257°38.7 11°00.9 | 167°10.9 39.4 | 229°20.6 16.1 | 266°47.3 06.2 Acamar  315°12.9  -40°13.0
8 250°17.2 | 272°38.3 10°59.7 | 182°12.8 30.4 | 244°226 16.3 | 281°49.5 06.1 Menkar ~ 314°07.8 4°10.7
9 265°19.7 | 287°37.8 - 58.6 | 197°14.7 - 39.5 | 259°24.6 -+ 165 | 296°51.6 06.0 Mirfak ~ 308°30.4  49°56.7
10 | 280°22.1 | 302°37.3 57.4 | 212°16.6 39.5 | 274°26.7 16.7 | 311°53.8 05.9 Aldebaran  290°41.3  16°33.3
11 | 295°24.6 | 317°36.9 56.2 | 227°18.5 39.6 | 289°28.7 16.9 | 326°56.0 05.8 Rigel 281°05.2  -8°10.6
12 | 310°27.1 | 332°36.4 S10°55.0 | 242°20.4 N24°39.6 | 304°30.7 NO1°17.1 | 341°58.2 S14°05.7 Bcflpe'!a gigogi'i 4202;"2‘
13 | 325°2095 | 347°35.9 53.9 | 257°22.3 30.7 | 319°3238 17.3 | 357°00.3 05.6 Ea”t'; 5789036 289376
14 | 340°32.0 2°35.5 52.7 | 272°24.2 39.7 | 334°34.8 175 | 12°025 05.5 Al '.‘Ia 578939 1 1°113
15 | 355°34.5 | 17°350 - - 515 | 287°26.1 - 30.8 | 349°36.9 - 17.7 | 27°04.7 05.4 Bet l“'a"‘ 570°836 79246
16 10°36.9 | 32°34.6 50.3 | 302°28.0 39.8 4°38.9 17.9 | 42°06.9 05.3 e 263955, 2040,
17 | 25°304 | 47°34.1 491 | 317°208 300 | 19°40.9 181 | 57°00.0 05.2 2nopus 223037‘2 '5156025'8
18 40°41.9 62°33.6 S$10°48.0 332°31.7 N24°40.0 34°43.0 N01°18.3 72°11.2 S14°05.1 Adhara  255°06.8 -29°00.3
19 55°443 | 77°33.2 46.8 | 347°33.6 40.0 | 49°45.0 18.4 | 87°13.4 05.0 Procyon  244°52.2 59099
20 70°46.8 92°32.7 45.6 2°35.5 40.1 64°47.0 18.6 102°15.6 04.9 Pollux 243°18.9 27°58.2
21 85°49.3 107°32.2 « 444 17°37.4 + 401 79°49.1 -+ 18.8 117°17.8 - 04.8 Avior 234°14.7 -59°35.0
22 100°51.7 122°31.8 43.2 32°39.3 40.2 94°51.1 19.0 132°19.9 04.7 Suhail  222°47.0 _43°31.5
23 | 115°54.2 | 137°31.3 421 | 47°41.2 402 | 109°53.1 19.2 | 147°22.1 04.6 Miaplacidus  221°37.7  -69°48.6
Mer.pass. 15:18 v -0.5 d 12" m-3.93 v 1.9 d 0.1’ m-0.29 v 2.0 d02 m-219 v22'd0.1 mo0.87 Alphard  217°49.0 -8°45.5
Regulus  207°35.8 11°51.2
Wed | GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe  193°42.4  61°37.4
0 130°56.6 | 152°30.9 S10°40.9 | 62°43.0 N24°40.3 | 124°552 NO01°19.4 | 162°24.3 S14°04.5 Denebola 1827263 147202
. . . . . . . . . Gienah 175°45.0 -17°40.1
1 145°59.1 167°30.4 39.7 77°44.9 40.3 139°57.2 19.6 177°26.5 04.4 Acrux 173°01.5 -63°13.3
2 161°01.6 | 182°30.0 385 | 92°46.8 404 | 154°50.3 19.8 | 192°28.6 04.3 Gacrux  171°53.1  -57°14.3
3 176°04.0 | 197°29.5 - 373 | 107°48.7 - 405 | 170°01.3 - - 20.0 | 207°30.8 - 042 Alioth  166°14.1  55°40.8
4 191°06.5 | 212°29.0 36.2 | 122°50.6 405 | 185°03.3 20.2 | 222°33.0 04.1 Spica 158°23.9 -11°16.9
5 206°09.0 | 227°28.6 35.0 | 137°52.4 40.6 | 200°05.4 20.4 | 237°35.2 04.0 Alkaid  152°53.2  49°11.6
6 221°11.4 | 242°28.1 S10°33.8 | 152°54.3 N24°40.6 | 215°07.4 NO01°20.6 | 252°37.3 S14°03.9 Hadar 148°38.2 -60°28.8
7 236°13.9 | 257°27.7 326 | 167°56.2 40.7 | 230°09.4 20.8 | 267°39.5 03.8 Menkent 147°50.4  -36°28.8
8 251°16.4 | 272°27.2 31.4 | 182°58.1 40.7 | 245°11.5 21.0 | 282°41.7 03.7 Arcturus  145°49.3  19°03.6
9 266°18.8 | 287°26.8 30.2 | 197°59.9 408 | 260°13.5 -+ 21.1 | 297°43.9 03.6 Rigil Kent. 139°425  -60°55.5
10 | 281°21.3 | 302°26.3 20.0 | 213°01.8 40.8 | 275°15.5 21.3 | 312°46.0 03.5 Kochab 137°19.8  74°03.3
11 | 296°23.7 | 317°25.8 27.9 | 228°03.7 40.9 | 290°17.6 215 | 327°48.2 03.4 Zuben'ubi  136°57.8  -16°08.2
12 | 311°26.2 | 332°25.4  S10°26.7 | 243°05.6 N24°41.0 | 305°19.6 NO1°21.7 | 342°50.4 S14°03.3 Alphecca  126°05.2  26°38.0
13 | 326°28.7 | 347°24.9 25.5 | 258°07.4 41.0 | 320°21.6 21.9 | 357°52.6 03.2 Antares  112°18.0  -26°28.9
14 | 341°31.1 2°24.5 243 | 273°09.3 411 | 335°237 221 | 12°54.7 03.1 Atria  107°14.0  -69°03.9
15 | 356°33.6 | 17°24.0 23.1 | 288°11.2 - 411 | 350°25.7 - - 223 | 27°56.9 - 03.0 Sabik 102°04.8  -15°45.2
16 11°36.1 | 32°23.6 21.9 | 303°13.0 41.2 5°27.7 225 | 42°59.1 02.9 Shaula  96°12.8  -37°07.1
17 26°38.5 47°23.1 20.7 | 318°14.9 412 20°29.8 22.7 58°01.3 02.8 Rasalhague ~ 96°00.3  12°32.4
R R R R o R o o o Eltanin  90°43.3  51°28.9
18 41°41.0 | 62°22.7 S10°19.5 | 333°16.8 N24°41.3 | 35°31.8 NO1°22.9 | 73°03.5 S14°02.7 Kaus A 839350  .34999.4
19 56°43.5 | 77°22.2 18.3 | 348°18.6 414 | 50°33.8 23.1 | 88°05.6 02.6 aus V”St' 80°347 389481
20 71°45.9 | 92°21.8 17.2 3°20.5 414 | 65°359 23.3 | 103°07.8 02.5 N egka. 759501 26°16.1
21 86°48.4 | 107°21.3 - 16.0 | 18°22.4 - 415 | 80°37.9 - 235 | 118°10.0 - 02.4 Alinis 62°018 8556
22 | 101°50.9 | 122°20.9 14.8 | 33°242 415 | 95°30.9 23.7 | 133°12.2 02.3 Peac:)ac'k' 539088  .56°397
o o o o o . - .
23 | 116°53.3 | 137°20.4 13.6 | 48°26.1 416 | 110°42.0 23.9 | 148°14.3 02.2 Donch 209274 289216
Mer.pass. 15:14 v -05 d1.2" m-3.93 r1.9 d0.1 m-0.26 v 20 d0.2" m-2.19 v 22 d0.1" mo0.87 Enif 33°40.7 9°58.7
Al Na'ir  27°354  -46°51.2
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15:16.6 —29230.2
0 | 131°55.8 | 152°20.0 S10°12.4 | 63°27.0 N24°41.6 | 125°440 NO1°24.1 | 163°16.5 S14°02.1 Scheat  13°47.0 287124
1 | 146°582 | 167°105 112 | 78°208 417 | 140°46.0 242 | 178°18.7 02.0 Markab _13°31.8 157197
2 162°00.7 | 182°19.1 10.0 | 93°316 417 | 155°48.0 24.4 | 193°20.9 01.9 Jan 31 Tue SHA  Mer.pass
3 177°03.2 | 197°18.6  -- 08.8 | 108°33.5 - 418 | 170°50.1 - 246 | 208°23.0 - 018 Venus  22°44.5 13:50
4 192°05.6 | 212°18.2 07.6 | 123°35.4 41.9 | 185°52.1 24.8 | 223°25.2 01.7 Mars  292°00.1 19:50
5 207°08.1 | 227°17.7 06.4 | 138°37.2 41.9 | 200°54.1 25.0 | 238°27.4 01.6 Jupiter  354°08.8 15:41
6 222°10.6 | 242°17.3 S10°05.2 | 153°39.1 N24°42.0 | 215°56.2 NO01°25.2 | 253°29.6 S14°01.5 Saturn _ 31°34.5 13:12
7 237°13.0 | 257°16.9 04.0 | 168°40.9 420 | 230°58.2 254 | 268°31.7 01.4 Feb 01 Wed SHA Mer.pass
8 252°15.5 | 272°16.4 02.8 | 183°42.8 421 | 246°00.2 25.6 | 283°33.9 01.3 Venus  21°34.2 13:50
9 267°18.0 | 287°16.0 - - 01.6 | 198°44.6 422 | 261°02.3 - 258 | 208°36.1 - 01.2 Mare  201°46.4 10-47
10 | 282°20.4 | 302°15.5 10°00.4 | 213°46.5 422 | 276°04.3 26.0 | 313°38.3 01.1 Jupiter  353°58 5 15:38
o ) o o o o N N
11 | 297°22.9 | 317°15.1  09°59.2 | 228°48.3 423 | 291°06.3 26.2 | 328°40.4 01.0 Saturn  31°27.6 13:08
12 | 312°25.4 | 332°14.6 S09°58.0 | 243°50.2 N24°42.3 | 306°08.4 NO1°26.4 | 343°42.6 S14°00.9
13 | 327°27.8 | 347°14.2 56.8 | 258°52.0 424 | 321°10.4 26.6 | 358°44.8 00.8 Feb 02 Thu SHA  Mer.pass
14 | 342°303 2°13.8 55.6 | 273°53.8 424 | 336°12.4 268 | 13°47.0 00.7 Venus  20°24.2 13:51
15 | 357°327 | 17°13.3 54.4 | 288°55.7 425 | 351°14.4 - 27.0 | 28°49.1 - 00.6 Mars  291°32.1 19:44
16 12°35.2 | 32°12.9 53.2 | 303°57.5 42.6 6°16.5 272 | 43°51.3 00.5 Jupiter  353°48.2 15:35
17 27°37.7 | 47°124 52.0 | 318°59.4 426 | 21°185 274 | 58°53.5 00.4 Saturn _ 31720.7 13:05
18 42°40.1 | 62°12.0 S09°50.8 | 334°01.2 N24°42.7 | 36°20.5 NO1°27.6 | 73°55.7 $14°00.3 Horizontal parallax
19 57°426 | 77°11.5 49.6 | 349°03.0 427 | 51°22.6 27.8 | 88°57.8 00.2 Venus: 0.1
20 72°45.1 | 92°11.1 48.4 4°04.9 428 | 66°24.6 27.9 | 104°00.0 00.1 Mars: 0.2
21 87°47.5 | 107°10.7 - 472 | 19°06.7 - 429 | 81°26.6  -- 281 | 119°02.2  14°00.0
22 | 102°50.0 | 122°10.2 46.0 | 34°08.6 429 | 96°28.6 283 | 134°04.4  13°50.9
23 | 117°52.5 | 137°09.8 448 | 49°10.4 43.0 | 111°30.7 28.5 | 149°06.5 59.8

Mer.pass. 15:10

v-04" d 1.2 m-3.93

v 19 d01 m-0.23

v 20 d02 m-2.18

v 22 d0.1 m0.86
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DUT1 = UT1-UTC = -0.0165 sec

AT = TT-UT1 = 469.2005 sec

2023 January 31 to Feb. 02 UT

h Sun Moon
Tue GHA Dec GHA v Dec d HP Lat. Twilight‘ . Sunrise Sunset . _Twilight
0 176°40.7 S17°31.0 | 64°185 11.1' N24°01.9 7.2 549 Naut.  Civil Civil  Naut.
1 191°40.6 30.3 78°48.5 11.0' 24°09.1 7.1' 54.9' N 72° 07:10 08:40 10:29 13:59 15:49 17:18
2 206°40.5 20.6 93°18.6  11.0° 24°16.2 7.0 549 N 70° 07:02 08:21 09:47 14:41 16:07 17:26
3 221°40.4 © 289 | 107°485 10.9' 24°232  6.9' 549 68° | 06:56  08:06  00:18 15:10  16:22 17:33
4 236°40.3 28.2 | 122°18.5 10.9' 24°30.1 6.77 54.8' 66° 06:50 07:54 08:57 15:31 16:34 17:38
5 251°40.2 27.5 | 136°48.4 10.9' 24°36.8 6.7° 54.8' 64° 06:45 07:44 08:40 15:48 16:44 17:43
6 266°40.1 S17°26.8 | 151°18.2 10.8' N24°435 6.5  54.8' 62° | 06:40  07:35 08:26 16:02 16:53 17:48
7 281°40.0 26.1 | 165°48.1 10.8’ 24°50.0 6.3 54.8 60° | 06:36  07:27 08:14 16:13 17:01 17:52
8 296°39.9 25.4 180°17.9 10.8’ 24°56.3 6.3' 54.8’ N 58° 06:33 07:20 08:04 16:23 17:08 17:55
9 311239.8 - 247 194247.6 10.7 25202.6 6.1: 54.7 56° 06:29 07:14 07:55 16:32 17:14 17:59
10 326039.8 24.0 2090174 10.7 250087 6.0' 54.7 54° 06:26 07:09 07:47 16:40 17:19 18:02
1 341739.7 23.3 | 223°47.0 107 257147 59" 547 52° | 06:23  07:04  07:40 16:47 17:24 18:05
12 356°39.6 S17°22.6 | 238°16.7 10.6° N25°20.6 5.8  54.7 50° | 06:20  06:59 07:34 16:54 17:29 18:07
13 11°39.5 21.9 | 252°46.3 10.6' 25°26.4 5.6 54.7 45° | 06:14  06:49 07:20 17:07 17:39 18:14
14 26°39.4 2L.2 | 267°159  10.6 25°320 55 54.6 N 40° | 06:08 06:40  07:09 | 17:10  17:47  18:20
15 41239.3 - 205 281245.5 10.5' 25237.5 54 546 35° | 06:02 0632 0659 17:98 17°55 18:25
16 56°30.2 19.8 | 206°15.0  10.5' 25°429 53 546 30° | 0557 0625 0650 17+37 18:02 18:31
17 71°39.1 19.1 | 310°44.5 105 25°48.2 5.1 546 20° | 0546 0613 06-36 1752 1815 1841
18 86°39.0 S17°18.4 | 325°14.0 10.4' N25°53.3 50 54.6 N 10° | 05:35  06:00 06:22 18:05 18:27 18:52
19 101:38.9 17.7 339243.4 10.4' 25258.3 4.9 54.6' 0° 05:23 05:48 06:10 18:17 18:39 19:04
20 116°38.8 17.0 | 354°12.8 10.4 26°03.2 4.7 545 o . . ) . . .
21 131°38.8 - 16.3 8°42.2 104 26°07.9 4.6° 545 S ;80 821_,1,(3) 821;? ggjﬂ }2;?@ }2:8@ }3:§Z
22 146°38.7 15.6 23°11.6 103 26°125 4.5 545 ° . . : . . .
o P ol Sems 103 209170 48 nao 30° | 04:32  05:02 05228 | 18:58  19:24 19:55
: : : : : : : 35° | 04:18  04:52 05:19 19:07 19:35 20:08
SD=16.2" d=0.7 SD = 15.0 40° 04:02 04:39 05:09 19:18 19:48 20:24
45° | 03:41  04:23 04:56 19:30 20:03 20:45
Wed GHA Dec GHA v Dec d HP °
S . . - : , S 50 03:13  04:03 04:41 19:45 20:23 21:12
0 176038.5 S17°14.2 52010.2 10.3 N26021.4 4.2 54.5 52° 02:59 03:53 04:34 19:52 20:32 21:26
1 191°38.4 135 66°39.5  10.3’ 26°25.6 4.1 54.5 54° 02:42 03:43 04:26 20:00 20:43 21:42
2 206238.3 12.8 81208.7 10.2' 26229-7 40" 544 56° | 02:21  03:30 04:17 20:08 20:55 22:03
3 221038.2 - 121 95038.0 10.2 26033.7 3.8 544 58° 01:53 03:15 04:07 20:18 21:10 22:29
4 236°38.1 11.4 | 110°07.2 10.2 26°37.5 3.77 544 S 60° 01:08 02:57 03:56 20:30 21:27 23:11
5 251°38.0 10.7 | 124°36.4 10.2' 26°41.2 3.6 54.4
6 266°38.0 S17°10.0 | 139°05.5 10.1' N26°44.8 3.4 54.4’ Lat. Moonrise Moonset
7 281°37.9 09.3 | 153°347 10.1' 26°482 33 544 Tue Wed Thu Tue Wed Thu
8 296°37.8 08.6 | 168°03.8 10.1' 26°51.5 3.2° 544 N 72° — — — — — —
o o ’ o ’ )
o | smeeare  orn | worose 101 aeers 2o my | | N B2 =2 2| =2 =2 =
: : : : : : : 68° — — — — — —
11 341°37.5 06.4 | 211°31.1  10.1’ 27°00.7 2.8 543 66° — — — — — —
12 356°37.5 S17°05.7 | 226°00.2 10.1' N27°03.5 2.6 543 64° | 00:11 — — 06:38 [ —
13 11°37.4 05.0 | 240°29.2  10.0' 27°06.1 2.5 543 62° | 09:57  10:02 10:33 05:52  07:32 08:49
14 26237.3 04.3 254258.3 10.0 27208.6 24" 543 60° 10:27 10:47 11:29 05:23 06:48 07:53
15 41°37.2 - 03.6 | 269°27.3 10.0' 27°11.0 23 543 o . . . ) . .
16 56°37.1 02.9 283°56.3 10.0’ 27°13.3 2.1 54.2 N 580 10:50 11:17 12201 05:00 06:18 07:21
17 71°37.0 02.2 | 298°25.3 10.0° 27°15.4 20 542 56 | 11:09  11:40 12:26 04:42 05:56 06:56
54 11:24  11:58 12:45 04:27 05:37 06:37
18 86°37.0 S17°01.4 | 312°543 10.0' N27°174 1.8 542 52° 11:38 12:14 13:02 04:13 05:22 06:20
19 101236.9 O00.7 327223.3 10.0 27219.2 1.7 542 50° 11:50 12:28 13:16 04:02 05:08 06:06
2 | 1310367  16°503 | 3°01a 100 2roa2s 14 42 47| 1215 1285 1344 | 0338 044l 0537
2 146°36.6 58.6 10°502  10.0' 379939 13 542 N40° | 12335 1317 14:07 03:18 04:19 05:15
23 161°36.6 57.0 | 25°192 10.0'  27°252 1.2' 542 350 1251 13:36 14226 | 0302 0401  04:56
> : : 30° | 13:06  13:51 14:42 02:48 03:46 04:40
SD=162" d=07 SD =149 20° | 13:30 1418 15:09 02:25  03:20 04:13
N 10° | 13:52 1441 15:32 02:05 02:57 03:49
Thu GHOA Doec G:'A v ch d__HP 0° | 14:12 1503 1554 | 01:46 0236  03:28
0 176°36.5 S16°57.2 | 39°48.1 10.0' N27°26.4 1.1' 54.2 o . . . . . .
1 191°36.4 56.4 | 54°17.1 10.0' 27°275 0.9'° 54.1 S ;80 ﬂjgg }g:i;‘ }2:;3 8}23-7, gfiég 83:22
o o ’ o ’ 1 N - N . - N
2 206°36.3 55.7 | 68°46.1 10.0 27°284 0.8 541 30° | 1518 1614 17-06 00-44 0127 0215
3 221°36.2 - 55.0 | 83°15.0 10.0' 27°292 0.6 54.1 35° | 1533 16.30 1792 00-30 0112 01:59
4 236236.2 54.3 97244.0 10.0° 27229.8 05 541 40° | 1551  16:49 17:41 0015  00:54 01:40
o | a0 siems | 1erie 100 Nacsr ox sax | | (5| MU I as0e ) e oess o ous
7 281°35.9 52.1 | 141°10.9 10.0° 27°30.9 0.1' 541 s ggo 12:2(% 1;:‘5‘2 }g:i? 23:53 0(.)'(.),6 88:;2
8 206°35.9 51.4 | 155°39.9 10.0' 27°31.0 0.0 54.1 o1 | 1705 1811 19.03 338 - 0018
9 311°35.8 - 50.7 | 170°08.9  10.0’ 27°31.0 02 54.1 56° | 1722 1830 1923 320 23:58
10 326:35.7 50.0 184237.9 10.0’ 27230.8 03 541 58° | 17.43 1855 19-47 92:50 53.34 L
11 341°35.6 492 | 199°06.9 10.0 27°305 0.4 541 S60° | 1810  19.27 50:19 5232 2301 93:56
12 356°35.5 S16°485 | 213°359 10.0' N27°30.1 0.6 54.0'
13 11°35.5 47.8 | 228°05.0 10.0’ 27°295 0.7 54.0' Sun Moon
14 26°35.4 47.1 | 242°34.0 10.1 27°28.8 0.8 54.0' Da Eqgn.of Time Mer Mer.Pass. Age
15 41°35.3 - 463 | 257°03.1 10.1' 27°28.0 1.0 54.0' Y oo" 12" Pass Upper  Lower 10-12
16 56°35.2 456 | 271°32.2 10.1’ 27°27.0 1.1' 540 mm:ss  mm:ss hh:mm hh:mm  hh:mm | 73-88%
17 71°35.2 449 | 286°01.2 10.1’ 27°259 12' 540 B [ — 1213 2004 0750
18 86°35.1 S16°44.2 | 300°30.4 10.1' N27°24.7 1.4’ 54.0’ . . . . .
19 101°35.0 43.4 | 314°59.5 10.1' 27°23.3 1.4 540 g; géi gjgg Ejii g;jég gg:ﬁ (
20 116°35.0 427 | 329°28.6 10.2' 27°21.9 1.77 54.0 . . ; . :
21 131°34.9 - 420 | 343°57.8 10.2 27°202 1.7 540
22 146°34.8 412 | 358°27.0 10.2' 27°185 1.9 540’
23 161°34.7 40.5 12°56.2  10.2' 27°16.6 2.0 54.0'
SD=162" d=07 SD = 14.8’

IERS Earth Orientation data as of 08-Dec-2022
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February 03, 04, 05 UT (Fri., Sat., Sun.)

Aries Venus Mars Jupiter Saturn Stars
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 | 132°54.9 | 152°09.3 S09°43.6 | 64°12.2 N24°43.0 | 126°32.7 NO1°28.7 | 164°08.7 S13°50.7 Alpheratz  357°36.7  29°13.1
1 | 147°57.4 | 167°08.9 424 | 79°14.1 431 | 141°34.7 28.9 | 179°10.9 59.6 Ankaa 353°09.0 -42°11.1
2 | 162°59.9 | 182°08.5 412 | 94°15.9 431 | 156°36.8 201 | 194°13.1 59.5 Schedar 349°332  56°40.0
3 | 178°02.3 | 197°08.0 - 40.0 | 109°17.7 - 432 | 171°38.8 -+ 203 | 209°15.2 - 594 Diphda 348°49.1 -17°51.8
4 | 193°04.8 | 212°07.6 38.8 | 124°19.6 433 | 186°40.8 205 | 224°17.4 59.3 Achernar  335°21.6 -57°07.5
5 | 208°07.2 | 227°07.2 37.6 | 139°21.4 433 | 201°42.8 20.7 | 239°19.6 59.2 Hamal 327°53.0  23°34.3
6 223°09.7 | 242°06.7 S09°36.4 | 154°23.2 N24°43.4 | 216°44.9 NO01°29.9 | 254°21.8 S13°50.1 Polaris  314°458  89°22.0
7 238°12.2 | 257°06.3 35.2 | 169°25.0 43.4 | 231°46.9 30.1 | 269°23.9 59.0 Acamar  315°13.0  -40°13.0
8 253°14.6 | 272°05.9 34.0 | 184°26.9 435 | 246°48.9 30.3 | 284°26.1 58.9 Menkar  314°07.8 4°10.7
9 268°17.1 | 287°05.4 - 32.8 | 199°28.7 - 43.6 | 261°50.9 -+ 305 | 299°28.3 58.8 Mirfak ~ 308°30.4  49°56.7
10 | 283°19.6 | 302°05.0 316 | 214°30.5 43.6 | 276°53.0 30.7 | 314°30.5 58.7 Aldebaran  290°41.3  16°33.3
11 | 298°22.0 | 317°04.6 30.3 | 229°32.3 43.7 | 291°55.0 30.9 | 329°32.6 58.6 Rigel  281°05.2  -810.6
° ° o o o o o o o Capella 280°23.9  46°01.4
12 | 313°24.5 | 332°04.1 S09°20.1 | 244°342 N24°43.7 | 306°57.0 NO1°31.1 | 344°34.8 S13°585 ol 278924.4 69920
13 | 328°27.0 | 347°03.7 27.9 | 259°36.0 438 | 321°50.0 31.3 | 359°37.0 58.4 Eloath 2789036 289376
14 | 343°20.4 2°03.3 26.7 | 274°37.8 43.9 | 337°01.1 315 | 14°39.2 58.3 Al '.‘la 5760301 10113
15 | 358°31.9 | 17°02.8 255 | 289°39.6 - 439 | 352°03.1 31.7 | 29°413 - 58.2 Bet I”'a"‘ 570°536  7°24.6
16 13°34.4 | 32°02.4 243 | 304°41.4 44.0 7°05.1 31.9 | 44°435 58.1 ecegeuse 563°50. 2945,
17 | 28°36.8 | 47°02.0 231 | 310°433 440 | 220071 321 | 59°45.7 58.0 anopus 223037; -?60253
18 43°39.3 | 62°01.5 S09°21.9 | 334°45.1 N24°44.1 | 37°09.2 NO01°32.3 | 74°47.9 S13°57.9 Adhara  255°06.8  -29°00.3
19 58°41.7 | 77°01.1 20.7 | 349°46.9 442 | 52°11.2 325 | 89°50.0 57.8 Procyon  244°52.2 5°00.9
20 73°44.2 92°00.7 19.5 4°48.7 44.2 67°13.2 32.7 104°52.2 57.7 Pollux 243°18.9 27°58.2
21 88°46.7 | 107°00.2 - 18.2 | 19°50.5 - 443 | 82°152 - 329 | 119°54.4 - 576 Avior 234°147  -59°35.0
22 103°49.1 121°59.8 17.0 34°52.3 44.3 97°17.3 33.0 134°56.6 57.5 Suhail 222°47.0 -43°315
23 | 118°51.6 | 136°59.4 15.8 | 49°54.1 444 | 112°19.3 332 | 149°58.7 57.4 Miaplacidus ~ 221°37.7  -69°48.6
Mer.pass. 15:06 | v -0.4’ d 1.2’ m-3.93 | v 1.8 d 0.1’ m-020 | v 2.0 d02 m-218 | v 2.2 d0.1' m0.86 Alphard  217°49.0  -8°45.6
Regulus  207°35.8 11°51.2
sat | GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe 1937424 61°37.4
0 | 133°54.1 | 151°59.0 S09°14.6 | 64°56.0 N24°44.5 | 127°21.3 NO1°33.4 | 165°00.9 S13°57.3 Denebola 1827263 14 20.5
: . . : . : . : : Gienah 175°45.0 -17°40.2
1 | 148°56.5 | 166°58.5 13.4 | 79°57.8 445 | 142°23.3 33.6 | 180°03.1 57.2 Acrux  173°015  -63°13.4
2 | 163°59.0 | 181°58.1 122 | 94°59.6 446 | 157°25.4 33.8 | 195°05.3 57.1 Gacrux  171°53.1  -57°14.3
3 179°01.5 | 196°57.7 <+ 11.0 | 110°01.4 © 446 | 172°27.4 + 34.0 | 210°07.4 - 57.0 Alioth  166°14.1 55°49.8
4 | 194°03.9 | 211°57.3 09.7 | 125°03.2 447 | 187°29.4 34.2 | 225°09.6 56.9 Spica 158°23.9 -11°16.9
5 | 209°06.4 | 226°56.8 08.5 | 140°05.0 448 | 202°31.4 34.4 | 240°11.8 56.8 Alkaid  152°53.1  49°11.6
6 | 224°08.8 | 241°56.4 S09°07.3 | 155°06.8 N24°44.8 | 217°33.5 NO01°34.6 | 255°14.0 S13°56.7 Hadar 148°38.1 -60°28.8
7 | 239°11.3 | 256°56.0 06.1 | 170°08.6 449 | 232°355 34.8 | 270°16.1 56.6 Menkent 147°59.4  -36°28.8
8 | 254°13.8 | 271°55.5 04.9 | 185°10.4 45.0 | 247°37.5 35.0 | 285°18.3 56.5 Arcturus  145°49.3  19°03.6
9 | 269°16.2 | 286°55.1 03.7 | 200°12.2 - 45.0 | 262°39.5 35.2 | 300°20.5 56.4 Rigil Kent. 139°42.4  -60°55.5
10 | 284°18.7 | 301°54.7 02.4 | 215°14.0 451 | 277°41.6 35.4 | 315°22.7 56.3 Kochab  137°19.8  74°03.3
11 299°21.2 | 316°54.3 01.2 | 230°15.8 45.1 | 292°43.6 35.6 | 330°24.8 56.2 Zuben'ubi  136°57.8  -16°08.2
12 | 314°23.6 | 331°53.9 S09°00.0 | 245°17.6 N24°452 | 307°45.6 NO1°35.8 | 345°27.0 S$13°56.1 Alphecca  126°05.2  26°38.0
13 | 329°26.1 | 346°53.4 08°58.8 | 260°19.4 45.3 | 322°47.6 36.0 0°29.2 56.0 Antares  112°17.9  -26°28.9
14 | 344°28.6 1°53.0 57.6 | 275°21.2 453 | 337°49.6 362 | 15°31.3 55.9 Atria  107°13.9  -69°03.9
15 | 359°31.0 16°52.6 56.3 | 290°23.0 - 454 | 352°51.7 - 36.4 | 30°335 - 55.8 Sabik  102°04.8  -15°45.2
16 14°33.5 31°52.2 55.1 | 305°24.8 45.4 7°53.7 36.6 | 45°35.7 55.7 Shaula ~ 96°12.8  -37°07.1
17 29°36.0 46°51.7 53.9 | 320°26.6 455 22°55.7 36.8 60°37.9 55.6 Rasalhague ~ 96°00.2  12°32.4
o o o o o o o o o Eltanin  90°43.3  51°28.9
18 44°38.4 | 61°51.3 S08°52.7 | 335°28.4 N24°456 | 37°57.7 NO1°37.0 | 75°40.0 S13°555 Kaus A 839310 319994
19 59°40.9 | 76°50.9 51.5 | 350°30.2 456 | 52°59.8 37.2 | 90°42.2 55.4 aus V“St' 80°346 389481
20 74°433 | 91°50.5 50.2 5°32.0 457 | 68°01.8 37.4 | 105°44.4 55.3 N egka. 759500 26°16.1
21 89°45.8 | 106°50.1 - 490 | 20°33.8 - 458 | 83°03.8 - 37.6 | 120°46.6 - 55.2 AT”.' 62°018 89556
22 | 104°48.3 | 121°49.6 478 | 35°35.6 458 | 98°05.8 37.8 | 135°48.7 55.1 Peaczac'k' 539088  .56°397
o o o o o . - .
23 | 119°50.7 | 136°49.2 46.6 | 50°37.3 45.9 | 113°07.8 38.0 | 150°50.9 55.0 Dench 209973 289916
Mer.pass. 15:02 v-0.4" d1.2" m-3.93 v 1.8 d0.1 m-0.18 v 20 d02 m-218 v 22 d0.1 m0.86 Enif 33°40.7 9°58.7
Al Na'ir  27°35.3  -46°51.1
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15216.6 -29230.2
0 | 134°53.2 | 151°48.8 S08°453 | 65°30.1 N24°459 | 128°09.9 NO1°38.2 | 165°53.1 S13°54.9 Scheat  13°47.0  28°124
1 | 149°557 | 166°48.4 441 | 80°40.9 46.0 | 143°11.9 38.4 | 180°55.3 54.8 Markab _13731.8 157197
2 | 164°58.1 | 181°48.0 429 | 95°42.7 46.1 | 158°13.9 38.6 | 195°57.4 54.7 Feb 03 Fri SHA  Mer.pass
3 | 180°00.6 | 196°47.6 - 417 | 110°445 - 46.1 | 173°15.9 - 38.8 | 210°59.6 - 54.6 Venus  19°14.4 13:52
4 | 195°03.1 | 211°47.1 40.4 | 125°46.3 46.2 | 188°17.9 39.0 | 226°01.8 54.5 Mars  291°17.3 19:41
5 | 210°05.5 | 226°46.7 39.2 | 140°48.1 46.3 | 203°20.0 39.2 | 241°04.0 54.4 Jupiter  353°37.8 15:32
6 225°08.0 | 241°46.3 S08°38.0 | 155°49.8 N24°46.3 | 218°22.0 NO01°39.4 | 256°06.1 S13°54.3 Saturn  31°13.8 13:02
7 | 240°105 | 256°45.9 36.8 | 170°51.6 46.4 | 233°24.0 306 | 271°08.3 54.2 Feb 04 Sat SHA Mer.pass
8 | 255°12.9 | 271°455 35.5 | 185°53.4 46.4 | 248°26.0 39.8 | 286°10.5 54.1 Venus  18°04.9 13:52
9 | 270°15.4 | 286°45.1 34.3 | 200°55.2 - 465 | 263°28.0 40.0 | 301°12.7 - 540 Mars  291°01.9 1038
10 285:17.8 301244.6 331 215257.0 46.6 278:30.1 40.2 316:14.8 53.9 Jupiter  353°27.3 15:28
11 | 300°20.3 | 316°44.2 31.9 | 230°58.7 46.6 | 293°32.1 40.4 | 331°17.0 53.8 Saturn  31°06.8 1958
12 | 315°22.8 | 331°43.8 S08°30.6 | 246°00.5 N24°46.7 | 308°34.1 NO1°40.6 | 346°19.2 S13°53.7
13 | 330°25.2 | 346°43.4 204 | 261°02.3 46.8 | 323°36.1 408 | 1°213 53.6 Feb 05 Sun SHA  Mer.pass
14 | 345°27.7 1°43.0 282 | 276°04.1 46.8 | 338°38.1 410 | 16°235 535 Venus  16°55.6 13:53
15 0°30.2 | 16°426 - - 26.9 | 291°05.8 - 46.9 | 353°40.1 412 | 31°25.7 53.4 Mars  290°45.9 10:35
16 | 15°326 | 31°42.2 25.7 | 306°07.6 46.9 8°42.2 414 | 46°27.9 533 Jupiter  353°16.7 15:25
17 | 30°35.1 | 46°41.7 245 | 321°09.4 47.0 | 23°44.2 416 | 61°30.0 53.2 Saturn __30759.9 12:55
18 45°37.6 | 61°41.3 S08°23.3 | 336°11.2 N24°47.1 | 38°462 NO01°41.8 | 76°322 S13°53.1 Horizontal parallax
19 60°40.0 | 76°40.9 22.0 | 351°12.9 471 | 53°48.2 420 | 91°34.4 53.0 Venus: 0.1
20 75°425 | 91°40.5 20.8 6°14.7 472 | 68°50.2 422 | 106°36.6 52.9 Mars: 0.2
21 90°45.0 | 106°40.1 -+ 19.6 | 21°16.5 - 473 | 83°523 - 424 | 121°387 - 528
22 | 105°47.4 | 121°39.7 18.3 | 36°18.2 473 | 98°54.3 426 | 136°40.9 52.7
23 | 120°49.9 | 136°39.3 17.1 | 51°20.0 47.4 | 113°56.3 428 | 151°43.1 52.6

Mer.pass. 14:58

v-04" d 1.2 m-3.93

v 1.8 d0.1 m-0.15

v 20 d02 m-217

v 22" d0.1’ m0.86
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DUT1 = UT1-UTC = -0.0149 sec

AT = TT-UT1 = +69.1989 sec

2023 February 03 to Feb. 05 UT

h Sun Moon
Fri GHA Dec GHA v Dec d HP Lat. N -:-Wlhgh(t:. i Sunrise Sunset Gi _'|I'W|I|gh'\t| "
0 176°34.7 S16°39.8 | 27°255 10.3' N27°146 2.2 54.0' aut. v v aut.
1 101°34.6 30.1 | 41°54.7 10.3' 27°12.4 2.3 54.0' N 72° | 07:00  08:26 10:06 14:23 16:03 17:30
2 206°34.5 38.3 56°24.0 10.3’ 27°10.1 2.4 54.0' N 70° 06:53 08:09 09:31 14:58 16:20 17:36
3 221°34.5 376 | 70°533 103" 27°07.7 25 540 68° | 06:47  07:56  09:06 | 1523  16:33  17:42
4 236034.4 36.9 85022.7 10.4, 27005.2 2.7’ 53.9' 66° 06:42 07:45 08:46 15:42 16:44 17:47
5 251°34.3 36.1 99°52.0 10.4 27°02.5 2.8 53.9 64° 06:38 07:36 08:31 15:58 16:53 17:51
6 266°34.3 S16°35.4 | 114°21.5 10.4' N26°59.7  2.9' 53.9' 62° | 06:34  07:28  08:18 16:10 17:01 17:55
7 281°34.2 347 | 128°50.9 10.5' 26°56.8  3.1' 53.9' 60° | 06:31  07:21 08:07 16:21 17:08 17:58
10 326°34.0 325 | 172°19.4 106 26°472 34" 539 54° | 0602  07:04 0742 16:46 17:95 18:07
11 341733.9 3L.7 ] 186749.0 106' 267438  36' 539 52° | 06:19  06:59  07:36 | 1653  17:20  18:10
12 356°33.8 S16°31.0 | 201°18.6 10.6' N26°40.2  3.7' 53.9' 50° | 06:16  06:55  07:30 16:59 17:33 18:12
13 11°33.8 30.3 | 215°48.2 10.7 26°36.5  3.8' 53.9 45° | 06:11  06:46  07:17 17:12 17:43 18:18
14 26°33.7 205 | 230°17.9 10.7 26°32.7 3.9 53.9' N20° | 06:05 0637  07:06 17:22 17:51 18:23
o o ’ o il ’ - - - N - -
15 41°33.6 288 | 2449476 10.8' 26°288 41 539 35° | 0600 0630 0657 17-31 17:58 1828
16 56°33.6 280 | 259°17.4  10.8' 26°247 42 539 30° | 0555 0624 0649 17-39 1804 1833
17 71°33.5 27.3 | 273°47.2 10.8 26°20.5 4.3 53.9 20° | 0545 0612 0635 17°53 1816 18.43
18 86°33.5 S16°26.6 | 288°17.0 10.9° N26°162 4.4’ 53.9' N 10° | 05:35  06:00  06:22 18:06 18:27 18:53
19 101°33.4 258 | 3029469  10.9' 26°118 46 539 0° | 05:24 0549  06:10 18:17 18:39 10:04
20 116°33.3 25.1 | 317°16.8 11.0' 26°07.2 4.7 53.9 o _ _ ) . . )
2 | 13ema - o3| micaes ALo agoss 4w oyo | | SIO0 | 0531 osar osss | 1829 msi 1o
22 146°33.2 23.6 | 346°16.8 11.1 25°57.7 49 539 ° : : . . . .
53 1619331 50 a9 1171 Jom08 50 539 30 04:35  05:05 05:31 18:56 19:22 19:52
= = : : : : : 35° | 04:22  04:55  05:22 19:05 19:32 20:05
SD=16.2" d=07 SD = 14.7 40° | 04:06  04:43  05:12 19:15 19:44 20:21
45° | 03:47  04:28  05:01 19:26 19:59 20:40
sat chaA Dec GHA Z Dec g HP $50° | 0321 0409  04:46 | 1940  20:17  21:05
0 176°33.1  S16°22.1 | 15°17.0 11.2° N25°47.8  52' 53.9’ 52° | 03:07  04:00  04:40 | 19:47 2026  21:18
1 191°33.0 21.4 20°47.1 11.2 25°42.6 5.3 53.9' 54° 02:52 03:50 04:32 19:54 20:36 21:34
2 206°32.9 206 | 44°17.3 11.2 25°37.3 54’ 539 56° | 02:33  03:38  04:24 20:02 20:48 21:52
3 221:32.9 19.9 58247.6 11.3: 25231.9 5.5: 53.9: 58° 02:08 03:24 04:15 20:11 21:01 22:16
‘5‘ §§?o§§'§ }g-i ;?oi;'g ﬂi ggogg-g g-g, ggg S60° | 01:33  03:08  04:04 20:22 21:17 22:49
6 266°32.7 S16°17.7 | 102°18.6 11.4' N25°15.0 5.8  53.9' Lat. ~ Moonrise ~ Moonset
7 281°32.6 16.9 | 116°49.0 115’ 25°09.2  6.0° 53.9' Fri Sat Sun Fri Sat Sun
8 206°32.6 16.2 | 131°19.5 11.5’ 25°03.2 6.1 53.9 N 72° — — — — — —
9 311°325 15.4 | 145°50.1  11.6' 24°57.1  6.2' 53.9' o
10 326°32.5 14.7 | 160°20.7 116 24°50.9 6.4 53.9' N Zgo g g 1%]3 g g 1%]8
11 341°32.4 13.9 | 174°51.3 1.7’ 24°445 64" 53.9' 66° | 0— — 1212 — — 1018
12 356°32.3 S16°13.2 | 189°22.0 11.8° N24°38.1 6.6' 53.9' 64° — 12:49 14:45 — 10:03 09:44
13 11°323 12.4 | 203°528 11.8’ 24°315 6.6’ 539 62° | 11:53  13:32  15:10 09:15  09:19 09:19
14 26°32.2 11.7 | 218°23.6 11.9' 24°249 6.8  53.9' 60° | 12:36  14:00 15:29 08:31 08:50 08:59
15 41°32.2 10.9 | 232°54.4  11.9’ 24°18.1  6.9' 53.9'
16 56°321 102 | 2470253 120 5°112 70 539 N58° | 13:05  14:22 15:45 08:03 08:28 08:42
17 o391 004 | 2619563 120’ 51042 71 539 56° | 13:27  14:40 15:58 07:40 08:09 08:28
18 86°32.0 S16°08.7 | 276°27.3 12.1' N23°57.1 72" 53.9’ oao | 1345 e o010 ore o7 o810
32 . 2. -z 7. 2 9 52 14:01  15:08 16:20 07:06 07:41 08:06
19 101032.0 07.9 290058.4 12.1’ 23049.9 7.3’ 53.9' 50° 14:14 15:20 16:29 06:53 07:29 07:56
gflJ 11?031-9 07)2; 335029-6 gg 33042-2 4 539 45° | 14:41 1543 16:49 06:25 07:04 07:36
31318 06.4 | 32000.7 o 3,35 75 589 N 40° | 15:03  16:02 17:04 06:03 06:45 07:19
22 146°31.8 05.7 | 334°32.0 123 23°27.7 7.6 539 o
>3 161°31 7 049 | 319°033 124’ 339901 78 539 35 15:220  16:18 17:17 05:45 06:28 07:05
- - - 30° | 15:36 16:32 17:29 05:30 06:14 06:53
SD=162" d=07 SD = 14.7 20° | 16:02 1655 17:48 05:03 05:50 06:32
N10° | 16:24  17:15 18:05 04:40 05:28 06:14
Sun GHA Dec GHA v Dec d HP 0° | 1645 17:3¢ 1820 | 04:10  05:00  05:57
0 176°31.7  S16°04.2 3°347 124 N23°123 7.8 539 o
S 10 17:05  17:52 18:36 03:57 04:49 05:39
1 191°31.6 03.4 | 18°06.1 125 23°045 7.9' 53.9' o . . : . . .
. . . . . , 20 17:28 1812 18:53 03:34 04:27 05:21
2 206°31.6 027 | 32°376 125 22°56.6 8.1 53.9 30° | 1753 1835 1912 03-07 0403 0459
o o ' o ' ' . . . . . .
3 221°31.5 01.9 | 47°09.1 12.6 22°485 8.1 53.9 35° | 1808 1848 1923 0252 03-48 04-47
4 236°31.5 01.2 61°40.7 12.6' 22°40.4 8.3  53.9' 20° | 186 19:04 19:35 02:33 03:31 04:32
o o o ' I} ' ' : : . : . .
5 251031.4 16000.4 76012.3 12.7 22032.1 83 539 450 | 1847 1922 10:50 0211 0311 04:15
6 266°31.4 S15°50.7 | 90°44.0 12.8' N22°23.8  8.4' 53.9' o _ _ . _ . .
7 281°31.3 58.9 | 105°15.8 12.8 22°15.4 8.6  53.9' S50 19:14 - 19:45  20:08 01:42 02:45 03:53
R o . o . , 52 10:26  19:56  20:17 01:28 02:32 03:42
8 206°31.3 58.1 | 119°47.6 12.9 22°06.8 8.6 53.9 ° , , : , : :
o o . o . , 54 19:41  20:08 20:26 01:12 02:18 03:31
9 311°31.2 - 57.4 | 134°105 129 21°58.2 8.7 53.9 o , , : , : :
o o , o , , 56 19:58  20:22 20:37 00:52 02:01 03:17
10 326°31.2 56.6 | 148°51.4 13.0 21°495 8.9 53.9 o _ _ : _ : :
11 341°31.1 55.9 | 163°23.4 13.1' 21°40.6 8.9 53.9' 58 20:19 - 20:38 20:49 00:28 01:40 03:01
: : : : : : : S 60° | 20:45  20:58  21:03 e 01:14 02:42
12 356°31.1  S15°55.1 | 177°55.5 13.1' N21°31.7  9.0' 53.9'
13 11°31.0 54.4 | 192°27.6 13.2' 21°22.7  9.1' 53.9' Sun Moon
14 26°31.0 53.6 | 206°59.8 13.2' 21°13.6  9.2' 53.9' Da Eqn.of Time Mer Mer.Pass. Age
15 41°30.9 - 52.8 | 221°320 13.3 21°04.4 9.3 53.9' Y oo" 12" Pass Upper  Lower 13-15
16 56°30.9 52.1 | 236°04.3 13.3’ 20°55.1 9.3  54.0' mm:ss  mm:ss hh:mm hh:mm  hh:mm | 93-99%
17 71°30.8 51.3 | 250°36.6 13.4' 20°45.8 95 54.0' 03 | 1341 1345 1214 57 10.32 —
18 86°30.8 S15°50.6 | 265°09.0 13.5° N20°36.3 9.6 54.0' : : : ' :
04 | 13:4 13:51 12:14 23:45 11:21 )
19 101°30.7 49.8 | 279°415 13.5' 20°26.7 9.6 54.0' 05 1§<5§ 12_26 1214 o 12:00 ( J
20 116°30.7 49.0 | 294°140 13.6' 20°17.1 9.7 54.0' : : : i : -
21 131°30.6 48.3 | 308°46.6 13.6' 20°07.4 9.8 54.0'
22 146°30.6 475 | 323°19.2 13.7' 19°57.6  9.9° 540’
23 161°30.5 46.7 | 337°51.9 13.7’ 19°47.7 10.0° 54.0’
SD=162" d=0.8 SD = 14.7'

IERS Earth Orientation data as of 08-Dec-2022
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February 06, 07, 08 UT (Mon., Tue., Wed.)

Aries Venus Mars Jupiter Saturn Stars
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 135°52.3 | 151°38.9 S08°15.9 | 66°21.8 N24°47.5 | 128°58.3 NO1°43.0 | 166°45.3 S13°52.5 Alpheratz  357°36.7  29°13.0
1 150°54.8 | 166°38.5 146 | 81°235 475 | 144°00.3 432 | 181°47.4 52.4 Ankaa 353°00.0 -42°11.1
2 165°57.3 | 181°38.1 134 | 96°253 47.6 | 159°02.3 43.4 | 196°49.6 52.3 Schedar 349°332  56°40.0
3 180°59.7 | 196°37.6 <+ 122 | 111°27.1 - 47.6 | 174°04.4 - 43.6 | 211°51.8 © - 522 Diphda 348°49.1 -17°51.8
4 196°02.2 | 211°37.2 10.9 | 126°28.8 47.7 | 189°06.4 43.8 | 226°54.0 52.1 Achernar  335°21.6 -57°07.5
5 211°04.7 | 226°36.8 09.7 | 141°30.6 47.8 | 204°08.4 44,0 | 241°56.1 52.0 Hamal 327°53.1  23°34.3
6 226°07.1 | 241°36.4 S08°08.5 | 156°32.3 N24°47.8 | 219°10.4 NO1°44.2 | 256°58.3 S$13°51.9 Polaris  314°47.4  89°22.0
7 241°09.6 | 256°36.0 07.2 | 171°34.1 47.9 | 234°12.4 44.4 | 272°005 51.8 Acamar  315°13.0  -40°13.0
8 256°12.1 | 271°35.6 06.0 | 186°35.9 48.0 | 249°14.4 446 | 287°02.6 51.7 Menkar ~ 314°07.8 4°10.7
9 | 271°145 | 286°35.2 04.8 | 201°37.6 48.0 | 264°16.4 - 448 | 302°04.8 51.6 Mirfak  308°30.5  49°56.7
10 | 286°17.0 | 301°34.8 035 | 216°39.4 48.1 | 279°18.5 45.0 | 317°07.0 51.5 Aldebaran  290°41.3  16°33.3
11 | 301°19.4 | 316°34.4 023 | 231°41.1 48.2 | 294°20.5 45.2 | 332°09.2 51.4 Rigel 281°052  -8°10.6
12 | 316°21.9 | 331°34.0 S08°01.0 | 246°42.0 N24°48.2 | 300°22.5 NO1°45.4 | 347°11.3 S13°51.3 Bcflpe”.a 3?2032'2 42025"2‘
13 | 331°24.4 | 346°33.6  07°59.8 | 261°44.6 483 | 324°24.5 45.6 2°13.5 51.2 %Ia“t'; 5789036 28°37.6
14 | 346°26.8 1°33.2 58.6 | 276°46.4 483 | 339°26.5 458 | 17°15.7 51.1 Al '.‘la 575930 1 1°113
15 1°29.3 | 16°328 - - 57.3 | 291°48.1 - 484 | 354°285 - 46.0 | 32°17.9 51.0 Bet I“'a"‘ 570°83.6  7°04.6
16 16°31.8 | 31°32.4 56.1 | 306°49.9 485 9°30.6 462 | 47°20.0 50.9 ecegeuse 563°50. 2945,
17 | 31°342 | 46°320 54.9 | 321°51.6 485 | 24°326 464 | 620222 50.8 anopus 222037'; ?6025.8
18 46°36.7 | 61°31.6 SO07°53.6 | 336°53.4 N24°48.6 | 39°34.6 NO01°46.6 | 77°24.4 S13°50.7 Adhara  255°06.8  -29°00.3
19 61°39.2 | 76°31.2 52.4 | 351°55.1 487 | 54°36.6 468 | 92°26.6 50.6 Procyon  244°52.2 5°09.9
20 76°41.6 | 91°30.8 51.1 6°56.9 487 | 69°38.6 47.0 | 107°28.7 50.5 Pollux 243°18.9  27°58.2
21 01°44.1 | 106°30.4  -- 49.9 | 21°58.6 - 4838 | 84°406 - 472 | 122°30.9 - 50.4 Avior 234°147  -59°35.0
22 | 106°46.6 | 121°30.0 487 | 37°00.4 489 | 99°4256 47.4 | 137°33.1 50.3 Suhail  222°47.0 -43°315
23 | 121°49.0 | 136°29.6 474 | 52°02.1 48.9 | 114°446 47.6 | 152°35.2 50.2 Miaplacidus ~ 221°37.7  -69°48.6
Mer.pass. 14:54 v-04" d1.2" m-3.93 v 1.8 d0.1 m-0.12 v 20 d02 m-217 v 22" d0.1 mo0.86 Alphard  217°49.0 -8°45.6
Regulus  207°35.8 11°51.2
Tue | GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe 1937423 61°37.4
0 136°51.5 | 151°29.2 S07°46.2 | 67°03.9 N24°49.0 | 129°46.7 NO01°47.8 | 167°37.4 S13°50.1 Denebola  182720.3 14 26.5
. : . . . . . . . Gienah 175°45.0 -17°40.2
1 151°53.9 | 166°28.8 449 | 82°05.6 49.1 | 144°48.7 48.0 | 182°39.6 50.0 Acrux  173°014  -63°13.4
2 166°56.4 | 181°28.4 437 | 97°073 49.1 | 159°50.7 482 | 197°4158 49.9 Gacrux  171°53.0 -57°14.3
3 181°58.9 | 196°28.0 - 424 | 112°09.1 - 492 | 174°527 - 48.4 | 212°439 - 49.8 Alioth  166°14.0  55°40.8
4 197°01.3 | 211°27.6 412 | 127°10.8 493 | 189°54.7 48.6 | 227°46.1 49.7 Spica 158°23.8 -11°16.9
5 212°03.8 | 226°27.2 40.0 | 142°12.6 493 | 204°56.7 48.8 | 242°48.3 49.6 Alkaid  152°53.1  49°11.6
6 227°06.3 | 241°26.8 S07°38.7 | 157°14.3 N24°49.4 | 219°58.7 NO01°49.0 | 257°50.5 S13°49.5 Hadar 148°38.1 -60°28.8
7 242°08.7 | 256°26.4 37.5 | 172°16.0 49.4 | 235°00.7 492 | 272°52.6 49.4 Menkent 147°59.4  -36°28.9
8 257°11.2 | 271°26.0 36.2 | 187°17.8 495 | 250°02.8 49.4 | 287°54.8 493 Arcturus  145°49.3  19°03.6
9 272°13.7 | 286°25.6 35.0 | 202°19.5 - 496 | 265°04.8 - 496 | 302°57.0 - 492 Rigil Kent. 139°42.4  -60°55.6
10 | 287°16.1 | 301°25.2 33.7 | 217°212 49.6 | 280°06.8 49.8 | 317°50.1 49.1 Kochab 137°10.7  74°03.3
11 | 302°18.6 | 316°24.8 325 | 232°23.0 49.7 | 295°08.8 50.0 | 333°01.3 49.0 Zuben'ubi 136°57.8  -16°08.2
12 317°21.1 | 331°24.4  S07°31.3 | 247°24.7 N24°49.8 | 310°10.8 NO01°50.2 | 348°03.5 S13°48.9 Alphecca  126°05.1  26°38.0
13 | 332°23.5 | 346°24.0 30.0 | 262°26.4 49.8 | 325°12.8 50.4 3°05.7 488 Antares  112°17.9  -26°28.9
14 | 347°26.0 1°23.6 28.8 | 277°28.2 49.9 | 340°14.8 50.6 | 18°07.8 487 Atria  107°13.8  -69°03.9
15 2°28.4 | 16°23.2 - 275 | 292°29.9 - 50.0 | 355°16.8 50.8 | 33°10.0 - 486 Sabik  102°04.8  -15°45.2
16 17°30.9 | 31°22.8 26.3 | 307°31.6 50.0 10°18.9 51.0 | 48°122 485 Shaula  96°12.8  -37°07.1
17 32°33.4 | 46°22.4 25.0 | 322°33.4 50.1 25°20.9 51.2 63°14.4 48.4 Rasalhague ~ 96°00.2  12°32.4
o o o o o o o o o Eltanin  90°43.3  51°28.8
18 47°35.8 | 61°22.0 S07°23.8 | 337°35.1 N24°50.2 | 40°22.9 NO1°51.4 | 78°165 S13°48.3 Kaus A 839310  _34°924
19 62°38.3 | 76°21.6 225 | 352°36.8 50.2 | 55°24.9 51.6 | 93°18.7 48.2 aus V“St' 80°346  38°48.1
20 77°40.8 | 91°21.2 21.3 7°38.5 50.3 | 70°26.9 51.8 | 108°20.9 48.1 N egka. 759500 -26°16.1
21 02°43.2 | 106°20.8 - - 20.0 | 22°40.3 - 504 | 85°28.9 - 52.0 | 123°23.1 - 48.0 unxt oo T
22 | 107°45.7 | 121°20.4 188 | 37°42.0 50.4 | 100°30.9 522 | 138°25.2 47.9 Pef‘c'gi'l: ggogé'g 52053'3
o o o o o . - .
|\2/|3 1221 4.18.2 136 2?.0 : 175 | 52 4/3.7 : 50.5 | 115 3/2.9 : 52.4 | 153 2/7.4 : 4738 Dencb  49°273  45°2L6
er.pass. 14:50 v -0.4" d1.2" m-3.93 v 1.7 d 0.1 m-0.10 v 20 d02 m-217 v 22 d0.1"mO0.85 Enif 33°40.7 9°58.7
Al Na’ir  27°35.3  -46°51.1
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°16.6  -29°30.2
0 | 137°50.6 | 151°10.6 S07°16.3 | 67°45.4 N24°50.6 | 130°34.0 NOL°52.6 | 168°20.6 S13°47.7 Scheat  13°47.1  28°12.4
1 | 152°531 | 166°10.3 150 | 82°47.2 50.6 | 145°36.9 52.8 | 183°31.7 47.6 Markab 137318 157197
2 167°55.5 | 181°18.9 13.8 | 97°48.9 50.7 | 160°39.0 53.0 | 198°33.9 475 Feb 06 Mon SHA  Mer.pass
3 182°58.0 | 196°18.5 - - 12,5 | 112°50.6 - 50.8 | 175°41.0 - 532 | 213°36.1 - 474 Venus  15°46.5 13:54
4 198°00.5 | 211°18.1 11.3 | 127°52.3 50.8 | 190°43.0 53.4 | 228°38.3 473 Mars  290°29.4 19:32
5 213°02.9 | 226°17.7 10.0 | 142°54.0 50.9 | 205°45.0 53.6 | 243°40.4 472 Jupiter  353°06.0 15:22
6 228°05.4 | 241°17.3 S07°08.8 | 157°55.8 N24°51.0 | 220°47.0 NO01°53.8 | 258°42.6 S13°47.1 Saturn _ 30°52.9 12:51
7 243°07.9 | 256°16.9 075 | 172°57.5 51.0 | 235°49.0 54.0 | 273°44.8 47.0 Feb 07 Tue SHA Mer.pass
8 258°10.3 | 271°16.5 06.3 | 187°59.2 51.1 | 250°51.0 542 | 288°47.0 46.9 Venus  14°37.7 13:54
9 273°12.8 | 286°16.1 05.0 | 203°00.9 - - 51.2 | 265°53.0 54.4 | 303°49.1 46.8 Mare  290°12.4 10.20
10 | 288°15.3 | 301°15.7 03.8 | 218°02.6 51.2 | 280°55.0 54.6 | 318°51.3 46.7 Jupiter  352°55.2 15-19
o o o o o N N
11 | 303°17.7 | 316°15.4 02.5 | 233°04.3 51.3 | 205°57.0 54.8 | 333°53.5 46.6 Saturn 30°45.9 12.48
12 | 318°20.2 | 331°15.0 SO7°01.3 | 248°06.0 N24°51.4 | 310°59.0 NO1°55.0 | 348°55.6 S13°46.5
13 | 333°227 | 346°14.6  07°00.0 | 263°07.7 51.4 | 326°01.0 552 | 3°57.8 46.4 Feb 08 Wed SHA  Mer.pass
14 | 348°25.1 1°142  06°58.8 | 278°09.5 515 | 341°03.1 55.4 | 19°00.0 463 Venus  13°20.0 13:55
15 3°27.6 | 16°13.8 - - 57.5 | 203°11.2 51.6 | 356°05.1 55.7 | 34°02.2 - 46.2 Mars  289°54.8 10:27
16 18°30.0 | 31°13.4 56.3 | 308°12.9 516 | 11°07.1 55.9 | 49°04.3 46.1 Jupiter  352°44.3 15:16
17 33°32.5 | 46°13.0 55.0 | 323°14.6 517 | 26°00.1 56.1 | 64°06.5 46.0 Saturn __ 30°38.9 12:44
18 48°35.0 | 61°12.6 S06°53.7 | 338°16.3 N24°51.7 | 41°11.1 NO1°56.3 | 79°08.7 S13°45.9 Horizontal parallax
19 63°37.4 | 76°12.3 525 | 353°18.0 51.8 | 56°13.1 56.5 | 94°10.8 458 Venus: 0.1
20 78°39.9 | 91°11.9 51.2 8°19.7 51.9 | 71°15.1 56.7 | 109°13.0 457 Mars: 0.2
21 03°42.4 | 106°115 - 50.0 | 23°21.4 - 519 | 86°17.1  -- 56.9 | 124°152 - 456
22 | 108°44.8 | 121°11.1 487 | 38°23.1 52.0 | 101°19.1 57.1 | 139°17.4 455
23 | 123°47.3 | 136°10.7 475 | 53°24.8 52.1 | 116°21.1 57.3 | 154°19.5 45.4

Mer.pass. 14:46

v -0.4' d 1.2’ m-3.94

v 1.7 d 0.1’ m -0.07

v 20 d02 m-2.16

v 22 d0.1 m0.85
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DUT1 = UT1-UTC = -0.0136 sec

AT = TT-UT1 = 469.1976 sec

2023 February 06 to Feb. 08 UT

h Sun Moon
Mon GHA Dec GHA v Dec d HP Lat. Twilight. . Sunrise Sunset . _Twilight
0 176°30.5 S15°46.0 | 352°24.6 13.8' N10°37.7 10.1' 54.0 Naut.  Civil Civil Naut.
1 191°30.4 45.2 6°57.4 13.8' 19°27.6 10.2' 54.0' N 72° 06:48 08:13 09:45 14:45 16:17 17:42
2 206°30.4 44.4 21°30.2 13.9 19°17.4 102 54.0° N 70° 06:43 07:58 09:15 15:15 16:32 17:47
3 221°30.4 © 437 | 36°031  14.0' 19°07.2  10.3' 540’ 68° | 06:38  07:46  08:53 15:36 1643 17:51
4 236°30.3 42.9 50°36.1 14.0' 18°56.9 10.4' 54.0' 66° 06:34 07:36 08:36 15:54 16:53 17:55
5 251°30.3 421 65°09.1 14.1' 18°46.5 10.5° 54.0' 64° 06:31 07:28 08:22 16:07 17:01 17:59
6 266°30.2 S15°41.4 79°42.2 14.1' N18°36.0 10.5' 54.0 62° 06:27 07:21 08:10 16:19 17:09 18:02
7 281°30.2 40.6 94°15.3 14.2 18°25.5 10.7 54.0 60° 06:24 07:14 08:00 16:29 17:15 18:05
8 206°30.1 39.8 108°48.5 14.2' 18°14.8 10.7' 54.0 N 58° 06:22 07:08 07:51 16:38 17:21 18:07
9 311230.1 + 301 123221.7 14.3’ 18204.1 10.8: 54.1 56° 06:19 07:03 07:43 16:45 17:26 18:10
10 3260300 38.3 137055.0 14.3Y 17053.3 10.8Y 54.1' 54° 06:17 06:59 07:37 16:52 17:30 18:12
1 341730.0 37.5 | 152°28.3  14.4 177425 1100 541 52° | 06:14  06:55  07:30 16:58  17:34 18:14
12 356°30.0 S15°36.8 167°01.7 14.4' N17°31.5 11.0' 54.1' 50° 06:12 06:51 07:25 17:04 17:38 18:17
13 11°29.9 36.0 181°35.1 14.5 17°20.5 11.0 54.1 45° 06:07 06:42 07:13 17:16 17:47 18:22
14 26°29.9 35.2 | 196°08.6 145 17°095 112" 541 N40° | 06:02 06:35  07:03 | 17:26  17:54  18:26
15 41229.8 34.5 210242.2 14'6, 16258.3 11.2' 54.1' 35° 05:58 06:28 06:54 17:34 18:01 18:31
16 56029.8 33.7 225O 15.8 14.6 16047.1 11.3 54.1 30° 05:53 06:22 06:47 17:42 18:07 18:35
17 71°29.8 32.9 239°49.4 14.7 16°35.8 11.4 54.1 20° 05:44 06:11 06:33 17:55 18:18 18:44
18 86°29.7 S15°32.1 | 254°23.1 147" N16°24.4 114 541 N 10° 05:35 06:00 06:22 18:07 18:28 18:53
19 101229.7 31.4 268256.8 14.8’ 16: 13.0 11.5’ 54.1' 0° 05:24 05:49 06:11 18:18 18:39 19:04
20 116°29.6 30.6 283°30.6 14.8 16°01.5 11.6 54.1 o . . . . . .
21 131°29.6 290.8 208°04.4 14.9' 15°49.9 11.6 54.1 S ;80 82;; 8232 ggig }gig iggg ig;?
22 146°29.6 29.0 | 312°38.3 14.9 15°38.3  11.7"7 54.2 o . . . . . .
23 161°29.5 28.3 | 327°12.2 15.0' 15°26.6 11.8° 54.2 30 04:38  05:08 05:33 18:54 19:20 19:50
. ' . . . . . 35° 04:26 04:58 05:25 19:02 19:29 20:02
SD = 16.2' d=10.8 SD = 14.7/ 40° 04:11 04:47 05:16 19:11 19:41 20:16
45° 03:52 04:33 05:05 19:22 19:55 20:35
Tue GHA Dec GHA v Dec d HP °
= — - , - , , $50° | 0328 0415 0452 | 19:35  20:12 20:59
0 176°29.5 S15°27.5 | 341°46.2 15.0 N15°14.8 11.8 54.2 52° 03:15 04:06 04:45 19:41 20:20 21:11
1 191°29.5 26.7 | 356°20.2 15.1 15°03.0 11.9 54.2' 54° 03:01 03:57 04:39 19:48 20:30 21:25
2 206229.4 25.9 10254.3 15.1' 14251.1 120" 542 56° | 02:44  03:46 04:31 19:56 20:40 21:42
3 221029.4 25.2 25028.4 15.1' 14039.1 12.0° 54.2 58° 02:22 03:33 04:22 20:04 20:53 22:03
4 236°29.3 24.4 40°02.5 15.2 14°27.1  12.0' 54.2 S 60° 01:52 03:18 04:12 20:14 21:08 22:31
5 251°29.3 23.6 54°36.7 15.2' 14°15.1 12.2 54.2'
6 266°29.3 S15°22.8 | 69°10.9 153’ NI14°029 122' 542’ Lat. Moonrise Moonset
7 281°20.2 220 | 83°452 153 13°50.7 122" 54.2' Mon Tue Wed Mon Tue Wed
8 296229.2 21.3 982 19.5 15.3' 13238.5 12.3 54.3' N 72° 14:14 17:05 19:12 11:53 10:33 09:52
9 311°29.2 20.5 112°53.9 15.4 13°926.2 12.4 54.3' o . . . . . .
10 326°29.1 19.7 | 127°282 154 13°13.8 124" 543 N Zgo igj}é g:ig 135; 181?2 égjg? ggjgé
o . , o , , : : : : : :
11 341°29.1 18.9 142°02.7 15.5 13°01.4 12.5 54.3 66° 16:10 17:55 19:34 09:53 09:37 00:24
12 356°29.1 S15°18.1 | 156°37.1 155 N12°48.9 125 543 64° 16:29 18:06 19:39 09:33 09:25 09:17
13 11°29.0 17.4 | 171°11.6 155 12°36.4 126 543 62° | 16:44  18:15 19:43 09:17  09:14 09:11
14 26229.0 16.6 185‘;46.2 15.6' 12223.8 12.77 543 60° 16:57 18:23 19:47 09:03 09:05 09:06
15 41°29.0 -+ 15.8 200°20.8 15.6 12°11.1 12.6’ 54.3' o i . . . . .
16 56°28.9 15.0 214°55.4 15.6' 11°58.5 12.8 54.3' N 580 17:08 18:30 19:50 08:52 08:58 09:02
17 71°28.9 14.2 | 229°30.0 15.7' 11°45.7 128 54.4 56 1rir 18:36 19:53 08:41 08:51 08:58
: : : : : : : 54° | 17:26  18:41 19:56 08:32 08:44 08:54
18 86°28.9 S15°13.5 | 244°04.7 157" N11°329 12.8 54.4 52° 17:33 18:46 19:58 08:24 08:39 08:51
19 101228.9 12.7 258239.4 15.7" 11220.1 12.9° 544 50° 17:40 18:50 20:00 08:17 08:34 08:48
52 }é‘foﬁﬁ'ﬁ ﬂ? g;go}l‘;-; 12-2: }éogz-g g-g: gj-:j 45° | 17:54  19:00  20:05 | 08:01  08:23 08:41
. . . . . . . o
22 146°28.8 103 | 302°23.7 158  10°41.3 13.0' 54.4' N40° | 1806 1907  20:08 | 07:48  08:13  08:36
23 161°28.7 09.5 316°58.5 15.9' 10°28.3 13.1' 54.4' 35 18:16 19:14 20:12 07:37 08:05 08:31
. n ./ = = / = = 30° 18:25 19:20 20:15 07:28 07:58 08:27
SD=162" d=038 SD =148 20° | 18:40  19:30  20:20 07:11  07:46 08:20
N 10° 18:53 19:39 20:24 06:56 07:35 08:13
Wed GHOA Doec G:'A v Doec d HP 0° | 10:05 19:47 2028 | 06:42  07:25  08:07
0 176°28.7 S15°08.7 331°33.4 15.9' N10°15.2 13.1' 54.4’ o . . . . . .
1 191°28.7 08.0 | 346°083 15.9'  10°02.1 132" 545 s ;80 ig:;g ;gjgi §8:§§ 822?? 8;:32 83:‘5’1
2 206°28.6 072 | 0°43.2 159"  09°48.9 132 545 30° | 1044  20:14 20442 | 0556 0652  07-46
3 221°28.6 06.4 | 15°181 16.0°  09°357 132 545 35° | 1053 2020 2044 | 0546 0644  07-42
4 236°28.6 056 | 29°531 160'  09°225 133" 545 20° | 2002 2026 2048 | 053¢ 0636  o7.37
o | Gesass sicoro | seeso deo Nowomse aa ses | | (D0 | 203 23 WS 0 0ok vl
7 281°28.5 03.2 73°38.1 16.0' 08°42.5 13.4' 54.5’ S ggo ggg; ggig gggg 8222 823; g;gi
8 206°28.5 02.4 88°13.1 16.1" 08°29.1 13.4' 54.5’ o 20:40 20: 1 21:00 04:46 06:02 07:17
9 311°28.5 - 01.6 102°48.2 16.1' 08°15.7 13.5' 54.6' 540 ) :5 : ) . :
° ° s ° s s 56 20:48 20:56 21:02 04:36 05:55 07:13
0 opemt o memrmy olr e beowe)| SRS ONROAG 0E 8D os
: . . . . . : S 60° 21:06 21:08 21:08 04:11 05:39 07:03
12 356°28.4 S$14°59.3 146°33.5 16.1' NO07°35.1 13.6' 54.6’
13 11°28.4 58.5 161°08.6 16.2 07°21.5 13.6 54.6' Sun Moon
14 26°28.3 57.7 | 175°43.8 16.2 07°07.9 13.6° 54.6' Da Eqgn.of Time Mer Mer.Pass. Age
15 41°28.3 - 56.9 | 190°19.0 16.2' 06°54.3 13.7' 54.6’ Y oo 12" Pass Upper  Lower 16-18
16 56°28.3 56.1 204°54.2 16.2' 06°40.6 13.7 54.7' mm:ss mm:ss hh:mm hh:mm hh:mm 100-95%
17 71°28.3 55.3 219°29.4 16.2' 06°26.9 13.8' 54.7 06 13:58 14:00 12:14 0031 12:53 -
18 86°28.2 S14°54.5 234°04.6 16.2' N06°13.1 13.8' 54.7
19 101°28.2 53.7 248°39.8 16.2' 05°59.3 13.8' 54.7 g; }28; }282 1312 gié? iii’g >
20 116°28.2 52.9 263°15.0 16.2' 05°45.5 13.8' 54.7 - - i ’ ’ —
21 131°28.2 52.1 277°50.3 16.2 05°31.7 13.9' 54.7'
22 146°28.1 51.3 292°25.5 16.3’ 05°17.8 13.9' 54.8’'
23 161°28.1 50.5 307°00.8 16.3' 05°03.9 13.9’ 54.8'
SD = 16.2 d =038 SD = 14.8’
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February 09, 10, 11 UT (Thu., Fri., Sat.)

Aries Venus Mars Jupiter Saturn Stars
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 | 138°49.8 | 151°10.3 S06°46.2 | 68°26.5 N24°52.1 | 131°23.1 NO1°57.5 | 169°21.7 S13°45.3 Alpheratz  357°36.7  29°13.0
1 153°52.2 | 166°10.0 449 | 83°28.2 522 | 146°25.1 57.7 | 184°23.9 45.2 Ankaa  353°00.0 -42°11.1
2 | 168°54.7 | 181°09.6 437 | 98°29.9 523 | 161°27.1 57.9 | 199°26.1 451 Schedar 349°332  56°39.9
3 183°57.1 | 196°09.2 - 424 | 113°31.6 - 523 | 176°29.1 -+ 58.1 | 214°28.2 - 45.0 Diphda 348°49.1 -17°51.8
4 | 198°59.6 | 211°08.8 412 | 128°33.3 52.4 | 191°31.2 58.3 | 229°30.4 44.9 Achernar  335°21.6 -57°07.5
5 | 214°02.1 | 226°08.4 39.9 | 143°35.0 525 | 206°33.2 58.5 | 244°32.6 448 Hamal 327°53.1  23°34.3
6 | 220°045 | 241°08.0 S06°38.7 | 158°36.7 N24°52.6 | 221°35.2 NO1°58.7 | 259°34.7  S13°44.6 Polaris  314°49.0  89°22.0
7 244°07.0 | 256°07.7 37.4 | 173°38.4 52.6 | 236°37.2 58.9 | 274°36.9 445 Acamar  315"13.0  -40°13.0
8 | 259°00.5 | 271°07.3 36.1 | 188°40.1 52.7 | 251°39.2 59.1 | 289°39.1 44.4 Menkar ~ 314°07.8 4°10.7
9 274°11.9 | 286°06.9 - - 34.9 | 203°41.38 52.8 | 266°41.2 -+ 59.3 | 304°41.3 - 443 Mirfak ~ 308°30.5  49°56.7
10 | 289°14.4 | 301°06.5 33.6 | 218°435 52.8 | 281°43.2 50.5 | 319°43.4 442 Aldebaran  200°41.3  16°33.3
11 | 304°16.9 | 316°06.1 32.4 | 233°45.2 52.9 | 296°45.2 59.7 | 334°45.6 44.1 Rigel 281°05.2  -8°10.6
o ° o o o o o o o Capella  280°24.0 46°01.4
12 | 319°19.3 | 331°05.8 SO06°31.1 | 248°46.9 N24°53.0 | 311°47.2 NO1°59.9 | 349°47.8 S13°44.0 ol 2789244 69229
13 | 334°21.8 | 346°05.4 20.8 | 263°48.5 53.0 | 326°49.2 02°00.1 4°50.0 43.9 Eloath  278°03.7 289376
14 | 349°24.3 1°05.0 28.6 | 278°50.2 53.1 | 341°51.2 003 | 19°52.1 4338 Al '.‘Ia 578930 1 1°113
15 4°26.7 | 16°04.6 -+ 27.3 | 293°51.9 - - 53.2 | 356°53.2 - 005 | 34°54.3 - 437 Bet l"'a’" 570°83.6 79246
16 19°29.2 | 31°04.2 26.1 | 308°53.6 532 | 11°55.2 00.7 | 49°56.5 436 ece geuse 563527 500427
17 34°316 | 46°03.9 248 | 323°55.3 533 | 26°57.2 01.0 | 64°58.6 435 a%‘?ﬁﬂi o807 4 169450
18 49°34.1 | 61°03.5 S06°23.5 | 338°57.0 N24°53.4 | 41°59.2 NO02°01.2 | 80°00.8 S13°43.4 Adhara  255°06.8  -29°00.3
19 64°36.6 | 76°03.1 223 | 353°58.7 53.4 | 57°01.2 01.4 | 95°03.0 433 Procyon  244°52.2 5°00.9
20 79°39.0 | 91°02.7 21.0 9°00.4 535 | 72°03.2 01.6 | 110°05.2 432 Pollux 243°18.9  27°58.2
21 04°415 | 106°02.3 -+ 19.7 | 24°02.0 - 536 | 87°05.2 - 01.8 | 125°07.3 - 431 Avior 234°14.8  -59°35.0
22 109°44.0 | 121°02.0 18.5 39°03.7 53.6 | 102°07.2 02.0 | 140°09.5 43.0 Suhail 222°47.0 -43°31.6
23 | 124°46.4 | 136°01.6 17.2 | 54°05.4 53.7 | 117°09.2 02.2 | 155°11.7 42.9 Miaplacidus ~ 221°37.7  -60°48.7
Mer.pass. 14:42 v-04" d13 m-3.94 v 1.7 d 0.1’ m-0.05 v 20 d02 m-2.16 v 22 d0.1 mo0.85 Alphard  217°49.0 -8°45.6
Regulus  207°35.8 11°51.2
Fri | GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe  193°42.3  61°37.5
0 | 139°48.9 | 151°01.2 S06°16.0 | 69°07.1 N24°53.8 | 132°11.2 NO02°02.4 | 170°13.8 S13°42.8 Dencbola 1827203 14 26.5
. . . . . . : . . Gienah 175°45.0  -17°40.2
1 154°51.4 | 166°00.8 147 | 84°08.8 53.8 | 147°13.2 02.6 | 185°16.0 27 Acrux 1739014  -63°13.4
2 | 169°53.8 | 181°00.5 13.4 | 99°10.4 53.9 | 162°15.2 02.8 | 200°18.2 426 Gacrux  171°53.0 -57°14.3
3 | 184°56.3 | 196°00.1 - - 122 | 114°12.1 - 540 | 177°17.2 - 03.0 | 215°20.4 - 425 Alioth  166°14.0  55°40.8
4 | 199°58.7 | 210°59.7 10.9 | 129°13.8 54.0 | 192°19.2 03.2 | 230°22.5 424 Spica 158°23.8 -11°16.9
5 | 215°01.2 | 225°59.3 09.6 | 144°15.5 54.1 | 207°21.2 03.4 | 245°24.7 423 Alkaid  152°53.1  49°11.6
6 | 230°03.7 | 240°50.0 S06°08.4 | 159°17.1 N24°54.2 | 222°23.3 NO02°03.6 | 260°26.9 S13°42.2 Hadar 148°38.1 -60°28.8
7 | 245°06.1 | 255°58.6 07.1 | 174°18.8 542 | 237°25.3 03.8 | 275°29.1 421 Menkent 147°50.4  -36°28.9
8 | 260°08.6 | 270°58.2 05.8 | 189°20.5 54.3 | 252°27.3 04.0 | 290°31.2 420 Arcturus  145°49.3  19°03.6
9 | 275°11.1 | 285°57.8 04.6 | 204°22.2 544 | 267°29.3 042 | 305°33.4 41.9 Rigil Kent. 139°42.4  -60°55.6
10 | 290°13.5 | 300°57.5 03.3 | 219°23.8 54.4 | 282°31.3 04.4 | 320°35.6 418 Kochab 137°19.6  74°03.3
11 | 305°16.0 | 315°57.1 02.0 | 234°255 545 | 297°33.3 04.6 | 335°37.7 417 Zuben'ubi  136°57.7  -16°08.2
12 | 320°18.5 | 330°56.7 S06°00.8 | 249°27.2 N24°54.6 | 312°35.3 NO02°04.8 | 350°39.9 S13°41.6 Alphecca  126°05.1  26°38.0
13 | 335°20.9 | 345°56.3  05°50.5 | 264°28.9 54.6 | 327°37.3 05.0 5°42.1 415 Antares  112°17.9  -26°28.9
14 | 350°23.4 0°56.0 58.2 | 279°30.5 547 | 342°39.3 053 | 20°44.3 41.4 Atria  107°13.8  -69°03.9
15 5°25.9 | 15°55.6 - 57.0 | 294°32.2 54.8 | 357°41.3 - 055 | 35°46.4 41.3 Sabik 102°04.8  -15°45.2
16 20°28.3 | 30°55.2 55.7 | 309°33.9 54.8 12°43.3 057 | 50°48.6 41.2 Shaula  96°12.7  -37°07.1
17 35°30.8 45°54.9 54.4 | 324°355 54.9 27°45.3 05.9 65°50.8 411 Rasalhague ~ 96°00.2  12°32.4
o o o o o o o o o Eltanin  90°43.3  51°28.8
18 50°33.2 | 60°54.5 S05°53.2 | 339°37.2 N24°55.0 | 42°47.3 NO02°06.1 | 80°52.9 S13°41.0 Kous Aot 839310 34%92.4
19 65°35.7 | 75°54.1 51.9 | 354°38.9 55.0 | 57°49.3 06.3 | 95°55.1 40.9 aus V”S . 80°346  38°48.0
20 80°38.2 | 90°53.7 50.6 9°40.5 55.1 | 72°51.3 06.5 | 110°57.3 40.8 N eg:‘. 759500 26°16.1
21 05°40.6 | 105°53.4 - 493 | 24°422 -- 552 | 87°533 - 06.7 | 125°59.5 - 40.7 A‘l’".' 62°018 8556
22 | 110°43.1 | 120°53.0 481 | 39°43.8 55.3 | 102°55.3 06.9 | 141°01.6 40.6 Peac(t)"’c'k' 539088  .56°39.7
23 | 125°45.6 | 135°52.6 46.8 | 54°455 55.3 | 117°57.3 07.1 | 156°03.8 405 0no® 720 33
Mer.pass. 14:38 v-04" d 13 m-3.94 v 1.7 d 0.1’ m-0.02 v 20 d02 m-215 v 22 d0.1 mo0.84 Delge.k; 49027.3 45021'6
ni 33°40.7 9°58.7
Al Na'ir  27°353  -46°51.1
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°16.6  -29°30.2
0 | 140°48.0 | 150°52.3 S05°45.5 | 60°47.2 N24°55.4 | 132°50.3 NO2°07.3 | 171°06.0 S13°40.4 Scheat  13°47.1  28°12.4
: : : : : : : : : Markab  13°31.8  15°19.7
1 155°50.5 | 165°51.9 443 | 84°48.8 55.5 | 148°01.3 07.5 | 186°08.1 40.3
2 | 170°53.0 | 180°51.5 430 | 99°50.5 55.5 | 163°03.3 07.7 | 201°10.3 40.2 Feb 09 Thu SHA  Mer.pass
3 | 185°55.4 | 195°51.2 - 417 | 114°52.1 - 556 | 178°05.3 - - 07.9 | 216°12.5 - 401 Venus  12°20.6 13:56
4 | 200°57.9 | 210°50.8 405 | 129°53.8 55.7 | 193°07.3 08.1 | 231°14.7 40.0 Mars 289°36.7 19:24
5 | 216°00.4 | 225°50.4 39.2 | 144°55.5 55.7 | 208°09.3 08.3 | 246°16.8 39.9 Jupiter  352°33.4 15:12
6 231°02.8 | 240°50.1 S05°37.9 | 159°57.1 N24°55.8 | 223°11.3 N02°08.5 | 261°19.0 S13°39.8 Saturn _ 30°32.0 12:41
7 | 246°053 | 255°497 36.6 | 174°58.8 55.9 | 238°133 08.8 | 276°21.2 39.7 Feb 10 Fri SHA Mer.pass
8 | 261°07.7 | 270°49.3 35.4 | 190°00.4 55.9 | 253°15.3 09.0 | 291°23.3 39.6 Venus  11°123 13:56
9 | 276°10.2 | 285°49.0 - - 34.1 | 205°02.1 -+ 56.0 | 268°17.3 09.2 | 306°25.5 39.5 Mars  289°18.2 1091
10 | 291°12.7 | 300°48.6 32.8 | 220°03.7 56.1 | 283°19.3 09.4 | 321°27.7 39.4 Jupiter  352°22.3 15-00
11 | 306°15.1 | 315°48.2 315 | 235°05.4 56.1 | 208°21.3 09.6 | 336°29.9 39.3 oo :
Saturn  30°25.0 12:37
12 | 321°17.6 | 330°47.9 S05°30.3 | 250°07.0 N24°56.2 | 313°23.3 N02°09.8 | 351°32.0 S13°39.2
13 | 336°20.1 | 345°47.5 20.0 | 265°08.7 56.3 | 328°25.2 100 | 6°34.2 39.1 Feb 11 Sat SHA  Mer.pass
14 | 351°225 | 0°47.1 27.7 | 280°10.3 56.3 | 343°27.2 102 | 21°36.4 39.0 Venus 107042 13:57
15 6°25.0 | 15°46.8 26.5 | 295°12.0 - 564 | 358°29.2 - - 10.4 | 36°38.6 - 38.9 Mars  288°59.1 19:19
16 | 21°27.5 | 30°46.4 25.2 | 310°13.6 56.5 | 13°31.2 10.6 | 51°40.7 38.8 Jupiter  352°11.2 15:06
17 36°29.9 | 45°46.0 23.9 | 325°15.3 56.5 | 28°33.2 108 | 66°42.9 387 Saturn _ 30717.9 12:34
18 51°32.4 | 60°45.7 S05°22.6 | 340°16.9 N24°56.6 | 43°352 N02°11.0 | 81°45.1 S13°38.6 Horizontal parallax
19 66°34.8 | 75°45.3 21.4 | 355°18.6 56.7 | 58°37.2 112 | 96°47.2 38.5 Venus: 0.1
20 81°37.3 | 90°44.9 20.1 | 10°20.2 56.8 | 73°39.2 11.4 | 111°49.4 38.4 Mars: 0.2
21 06°39.8 | 105°44.6 - 18.8 | 25°21.9 - 568 | 88°41.2  -- 116 | 126°51.6 - 383
22 | 111°422 | 120°44.2 17.5 | 40°235 56.9 | 103°43.2 11.9 | 141°538 38.2
23 | 126°44.7 | 135°43.8 16.3 | 55°25.1 57.0 | 118°45.2 12.1 | 156°55.9 38.1

Mer.pass. 14:34

v-04" d 13 m-3.94

v 1.7 d 0.1’ m 0.00

v 20 d0.2 m-215

v 22 d0.1 m0.84
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DUT1 = UT1-UTC = -0.0139 sec

AT = TT-UT1 = 469.1979 sec

2023 February 09 to Feb. 11 UT

h Sun Moon
Thu GHA Dec GHA d Dec d HP Lat. Twilight_ . Sunrise | Sunset . _Twilight
0 176°28.1 S14°49.7 | 321°36.0 16.3 N04°50.0 13.9' 54.8' Naut.  Civil Civil  Naut.
1 191°28.1 48.9 336°11.3 16.3' 04°36.1 14.0' 54.8' N 72° 06:36 07:59 09:25 15:04 16:31 17:54
2 206°28.1 48.1 | 350°46.5 16.3' 04°22.1  14.0 54.8 N 70° 06:32 07:46 09:00 15:30 16:44 17:58
3 221°28.0 + 473 5°21.8 16.3’ 04°08.1 14.0' 54.8 68° 06:29 07:36 08:40 15:49 16:54 18:01
4 236°28.0 46.5 19°57.1 16.3’ 03°54.1 14.1 54.9' 66° 06:26 07:27 08:25 16:05 17:03 18:04
5 251°28.0 45.7 34°32.4 16.3' 03°40.0 14.0’ 54.9 64° 06:23 07:19 08:12 16:17 17:10 18:07
6 266°28.0 S14°44.9 49°07.6 16.3' N03°26.0 14.1' 54.9 62° 06:20 07:13 08:01 16:28 17:17 18:09
7 281°28.0 44.1 63°42.9 16.3' 03°11.9 14.1 54.9' 60° 06:18 07:07 07:52 16:37 17:22 18:12
8 296°27.9 433 | 78°182 163  02°57.8 141 549 N58° | 06:16 07:02  07:44 | 1645  17:27 1814
9 311227.9 + 425 92253.5 16.3: 02243.7 14.2 54.9: 56° 06:14 06:58 07:37 16:52 17:32 18:16
10 326027.9 41.7 107028.7 16.3' 02029.5 14.1' 55A0’ 54° 06:12 06:53 07:31 16:58 17:36 18:18
11 341°27.9 40.9 122°04.0 16.3 02°15.4 14.2 55.0 52° 06:10 06:50 07:25 17:04 17:40 18:19
12 356°27.9 $14°40.1 136°39.2 16.2' N02°01.2 14.2' 55.0' 50° 06:08 06:46 07:20 17:09 17:43 18:21
13 11°27.9 39.3 151°14.5 16.2' 01°47.0 14.2 55.0' 45° 06:04 06:38 07:09 17:20 17:51 18:25
14 26°27.8 38.5 | 165°49.7 16.2' 01°32.8 142" 55.0' N 40° | 05:59 06:31 06:59 17:29 17:58 18:29
15 41227.8 37.7 180224.9 16.2' 01218.6 14.2' 55.1’ 35° 05:55 06:25 06:51 17:37 18:04 18:33
16 56027.8 36.9 195000.1 16.2' 01004.4 14.3 55.1 30° 05:51 06:20 06:44 17:44 18:09 18:37
17 71°27.8 36.1 209°35.3 16.2 00°50.1 14.2 55.1 20° 05:43 06:09 06:32 17:57 18:19 18:45
18 86°27.8 $14°35.3 224°10.5 16.2 N00°35.9 14.3' 55.1 N 10° 05:34 05:59 06:21 18:07 18:29 18:54
19 101227.8 34.5 238245.7 16.2 00:21.6 14.3' 55.1 0° 05:25 05:49 06:11 18:18 18:39 19:04
20 116°27.8 33.7 253°20.9 16.1’ N00°07.3 14.3 55.1 o . . . . . .
21 | 131°277 320 | 267°56.0 16.1' S00°07.0 14.3 552 S0, | 213 0539 0600 | 182 180 B
22 146°27.7 321 282°31.1 16.1' 00°21.3 14.3 55.2 o
23 161°27.7 31.3 297°06.2 16.1' 00°35.6 14.3' 55.2 30 04:41 05:11 05:36 18:52 19:17 19:47
. . : . - . . 35° 04:29 05:01 05:28 18:59 19:26 19:58
SD =16.2" d =028 SD = 14.9' 40° | 04:15 04:51 05:20 19:08 19:37 20:12
45° 03:58 04:37 05:09 19:18 19:50 20:30
Fri GHA Dec GHA v Dec d HP °
- - . : : : : $50° | 03:35 04:21 0457 | 19:30  20:06  20:52
0 176°27.7  S14°30.5 311041.3 16.1 500049.9 14.3 55.2 52° 03:23 04:13 04:51 19:36 20:14 21:03
1 191°27.7 29.7 326°16.4 16.0’ 01°04.2 14.4 55.2 54° 03:10 04:04 04:45 19:42 20:23 21:16
2 206227.7 28.9 340251.4 16.0 01218.6 14.3' 55.3' 56° 02:54 03:54 04:38 19:49 20:33 21:32
3 221027.7 28.1 355026.4 16.0’ 01032.9 14.3' 55.3' 58° 02:35 03:42 04:30 19:57 20:44 21:51
4 236°27.7 27.2 | 10°01.4  16.0° 01°47.2  14.4° 553 S60° | 02:09 03:28 0420 | 20:06  20:58  22:15
5 251°27.6 26.4 24°36.4 15.9' 02°01.6 14.3' 55.3'
6 266°27.6 S14°256 | 39°11.3 159'° S02°159 143 554’ Lat. Moonrise Moonset
7 281°27.6 248 | 53°46.3 15.9' 02°30.2 144’ 554 Thu Fri Sat Thu Fri Sat
8 296227.6 24.0 68‘;21.2 15.9' 02244.6 14.3 55.4 N 72° 21:12 23:14 09:20 08:50 08:17
9 311°27.6 - 232 82°56.0 15.8’ 02°58.9 14.4 55.4 o . . . . .
10 326°27.6 22.4 97°30.8 15.8’ 03°13.3 14.3' 55.4 N (7520 ;11? ;gg? 8811 822; 821213
o o . o . , : : : : :
11 341°27.6 21.6 112°05.6 15.8 03°27.6 14.3 55.5 66° 21:11 22:50 09:12 09:00 08:48
12 356°27.6  S14°20.8 | 126°40.4 15.7' S03°41.9 144" 555 64° 21:11 22:45 09:10 09:03 08:55
13 11°27.6 20.0 | 141°15.1 15.7 03°56.3 14.3' 555 62° 21:11 22:40 09:08 09:05 09:02
14 26227.6 19.1 155249.8 15.7 04210.6 14.3' 555 60° 21:10 22:36 09:07 09:07 09:07
15 41°27.5 18.3 | 170°24.4 156 04°24.9 143 556 o ) ) ] ) ) ,
16 56°27.5 175 | 184°50.1 156'  04°392 143 556 NS§' | 2110 2232 2357 | 09:05  09:08  09:12
17 71997 5 16.7 199°33.6 155" 04°53 5 14.3" 55.6' 56 21:10 22:29 23:51 09:04 09:10 09:16
: : ’ ’ ’ ’ . 54° 21:10 22:26 23:45 09:03 09:11 09:20
18 86°27.5 S$14°15.9 | 214°08.2 15.5’ S05°07.8 14.3' 55.6’ 52° 21:10 22:24 23:40 09:02 09:12 09:24
19 101227.5 15.1 228242.7 15.4' 05222.1 14.3' 55.6 50° 21:10 22:21 23:35 09:01 00:13 09:27
32 E‘{oiiﬁ 1‘31-‘31 gggogé }g-ij 82028-‘71 }:-gj gg; 45° | 21:10 2216 2325 | 0859  09:16  09:34
22 146°27.5 126 272°25.9 15.3’ 06°04.9 14.3' 55.7' N 400 21:10 22:12 23:16 08:57 09:18 09:40
23 161°27.5 11.8 287°00.2 15.3’ 06°19.2 14.2' 557" 35 21:09 22:08 23:09 08:56 09:20 09:45
- - : : n : : 30° 21:09 22:05 23:03 08:54 09:21 09:50
SD=162" d=08 SD =151 20° | 21:09  22:00  22:52 | 08:52  09:24  09:57
N 10° 21:09 21:55 22:43 08:50 09:26 10:04
Sat GHOA Dec G:'A v Dec d___HP 0° | 21:00 2150  22:34 | 0848 0920  10:11
0 176°27.5 S14°11.0 301°34.4 15.2 S06°33.4 14.2 55.8’ o . . . . . .
1 191°27.5 10.2 | 316°08.6 15.2' 06°47.6 142" 558 s ;80 giigg giiig §§f2 82:22 ggg; 181;;
2 206°27.5 09.3 330°42.8 15.1' 07°01.8 14.2 55.8’ 30° 21:09 21:36 22:06 08:41 09:36 10:33
o o . o . : : : : : :
3 221°27.5 + 08.5 345°16.9 15.1 07°16.0 14.2 55.8 35° 21:09 21:33 22:00 08:40 09:38 10:37
o o ’ o ’ ’
4 236°27.5 077 | 350°5L0 150'  07°302 14l 559 20° | 2100 2130 2153 | 0838 0930  10.43
| B e RE e g sl BINS AR AR 85 SR
Sl e Wl | BB ity Swne Mo e || s | amm oase | s e s
8 296°27.5 04.4 58°06.6 14.8’ 08°26.6 14.1 56.0' ° 21:08 21:17 21:27 08:31 09:46 11:03
9 311°27.5 - 03.6 72°40.4 14.7 08°40.7 14.0' 56.0’ 540
° ° , ° , s 56 21:08 21:15 21:22 08:30 09:48 11:08
10 326°27.5 02.8 87°14.1 14.7 08°54.7 14.1 56.0 o . . . . . .
11 341°27.5 02.0 101°47.8 14.6' 09°08.8 14.0’ 56.0' S Zgo g}gg gi}); g}(l)g 8233 83;? 111;
12 356°27.5 S14°01.1 116°21.4 14.5' S09°22.8 13.9' 56.1’
13 11°27.5 14°00.3 130°54.9 14.5 09°36.7 14.0' 56.1' Sun Moon
14 26°27.5 13°59.5 145°28.4 14.4 09°50.7 13.9' 56.1' Da Eqn.of Time Mer Mer.Pass. Age
15 41°27.5 - 587 | 160°01.7 14.3' 10°04.6  13.8° 56.2' Y oo 12" Pass Upper  Lower 19-21
16 56°27.5 57.9 | 174°35.1 14.3 10°18.4 13.9° 56.2' mm:ss mm:ss | hh:mm hh:mm  hh:mm | 91-76%
17 71°27.5 57.0 | 189°08.3 142  10°323 138  56.2 v | 1408 1408 1214 | ozzs 1458 |
18 86°27.5 S13°56.2 | 203°41.5 141 S10°46.1 13.8° 56.2’ . . . : :
19 101°27.5 55.4 | 218°14.6 14.0° 10°59.9  13.7°  56.3' 1(1) 1?1:(1)8 ﬁjig gjii gij(l)i 12[33 \ )
20 116°27.5 54.6 232°47.7 14.0' 11°13.6 13.7' 56.3" ’ ’ ’ ’ ;
21 131°27.5 53.7 247°20.6 13.9' 11°27.3 13.7 56.3’
22 146°27.5 529 261°53.5 13.8’ 11°41.0 13.7 56.3’
23 161°27.5 52.1 276°26.3 13.7 11°54.7 13.6 56.4
SD=162" d=08 SD = 152’

IERS Earth Orientation data as of 08-Dec-2022
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February 12, 13, 14 UT (Sun., Mon., Tue.)

Aries Venus Mars Jupiter Saturn Stars
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 141°47.2 | 150°43.5 S05°15.0 | 70°26.8 N24°57.0 | 133°47.2 N02°12.3 | 171°58.1 S13°37.9 Alpheratz  357°36.7  29°13.0
1 156°49.6 | 165°43.1 13.7 | 85°28.4 57.1 | 148°49.2 12.5 | 187°00.3 37.8 Ankaa 353°09.0 -42°11.1
2 171°52.1 | 180°42.8 12.4 | 100°30.1 57.2 | 163°51.2 12.7 | 202°02.4 37.7 Schedar 349°332  56°39.9
3 186°54.6 | 195°42.4 -+ 111 | 115°31.7 - 57.2 | 178°53.2 <+ 129 | 217°04.6 - 376 Diphda 348°49.1 -17°51.8
4 201°57.0 | 210°42.0 09.9 | 130°33.3 57.3 | 193°55.2 13.1 | 232°06.8 375 Achernar  335°21.6  -57°07.5
5 216°59.5 | 225°41.7 08.6 | 145°35.0 57.4 | 208°57.2 13.3 | 247°09.0 37.4 Hamal 327°53.1  23°34.3
6 | 232°02.0 | 240°41.3  S05°07.3 | 160°36.6 N24°57.4 | 223°50.2 N02°13.5 | 262°11.1 S$13°37.3 Polaris  314°50.5  89°22.0
7 | 247°04.4 | 255°41.0 06.0 | 175°38.2 57.5 | 239°01.2 13.7 | 277°13.3 37.2 Acamar  315°13.0  -40°13.0
8 262°06.9 | 270°40.6 04.8 | 190°39.9 57.6 | 254°03.2 13.9 | 292°15.5 37.1 Menkar ~ 314°07.8 4°10.7
9 | 277°00.3 | 285°40.2 03.5 | 205°41.5 57.6 | 269°05.2  -- 14.1 | 307°17.6 - - 37.0 Mirfak ~ 308°30.5 ~ 49°56.7
10 | 292°11.8 | 300°39.9 02.2 | 220°43.1 57.7 | 284°07.2 14.3 | 322°19.8 36.9 Aldebaran  290°41.3  16°33.3
11 | 307°14.3 | 315°39.5  05°00.9 | 235°44.8 57.8 | 299°09.2 14.6 | 337°22.0 36.8 Rigel 281°052  -8°10.6
° o o o o ° o ° ° Capella  280°24.0 46°01.4
12 | 322°16.7 | 330°39.2 S04°59.6 | 250°46.4 N24°57.9 | 314°11.2 NO02°14.8 | 352°24.2 S13°36.7 Bulotrie  278%24.4 69222
13 | 337°10.2 | 345°38.8 58.4 | 265°48.0 57.9 | 329°13.2 15.0 7°26.3 36.6 Elooth  278°03.7 289376
14 | 3520217 0°38.4 57.1 | 280°49.7 58.0 | 344°15.2 152 | 22°285 36.5 Al '.‘la 575930 1 1°113
15 7°24.1 | 15°381  -- 558 | 205°51.3 - - 581 | 359°17.1 <. 154 | 37°30.7 - 36.4 Bet I“'a"‘ 570°83.6  7°04.6
16 22°26.6 | 30°37.7 545 | 310°52.9 58.1 | 14°19.1 15.6 | 52°32.8 36.3 echSSE‘Z 563°52.7  50°42.7
o o o o o . = .
17 37029.1 45037.4 053.2 325054.6 058.2 29021.1 015.8 67035.0 036.2 aue 58874 16°45.0
18 529315 | 60°37.0 S04°520 | 340°562 N24°583 | 44°23.1 NO2°160 | 82°372  S13°36.1 Adhara  255°06.8  -29°00.3
19 67°34.0 | 75°36.6 50.7 | 355°57.8 58.3 | 599251 162 | 07°39.4 36.0 Procyon  244°52.2 5°00.9
20 82°36.5 | 90°363 49.4 | 10°50.4 58.4 | 749271 16.4 | 112°41.5 35.9 Pollux 243°18.0  27°58.2
21 97°38.9 | 105°35.9 - 481 | 26°011 - 585 | 89°201 S+ 166 | 1279437 - 358 Avior 234°14.8  -50°35 1
22 112°41.4 120°35.6 46.8 41°02.7 58.5 104°31.1 16.8 142°45.9 35.7 Suhail 222°47.0 _43°31.6
23 | 127°43.8 | 135°35.2 456 | 56°04.3 58.6 | 119°33.1 17.0 | 157°48.0 35.6 Miaplacidus ~ 221°37.7  -69°48.7
Mer.pass. 14:30 v-04" d 1.3 m-3.94 v 1.6 d 0.1’ m0.03 v 20 d02 m-215 v 22 d0.1 mo0.83 Alphard  217°49.0 -8°45.6
Regulus  207°35.8 11°51.2
Mon | GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe 1937423  61°37.5
S S S S S S S S S Denebola  182°26.3 14°26.5
0 142°46.3 | 150°34.9 S04°443 | 71°059 N24°58.7 | 134°35.1 N02°17.3 | 172°50.2 S13°355 Gienah  175°45.0  -17°40.2
1 157°48.8 165°34.5 43.0 86°07.5 58.7 149°37.1 17.5 187°52.4 35.4 Acrux 173°01.4 -63°13.4
2 172°51.2 | 180°34.1 417 | 101°09.2 58.8 | 164°39.1 17.7 | 202°54.6 35.3 Gacrux  171°53.0 -57°14.4
3 187°53.7 | 195°33.8 - - 40.4 | 116°10.8 - 589 | 179°41.1 -+ 17.9 | 217°56.7 -+ 352 Alioth  166°14.0  55°49.8
4 202°56.2 | 210°33.4 39.1 | 131°12.4 50.0 | 194°43.1 18.1 | 232°58.9 35.1 Spica 158°23.8 -11°16.9
5 217°58.6 | 225°33.1 37.9 | 146°14.0 59.0 | 209°45.1 18.3 | 248°01.1 35.0 Alkaid  152°53.0  49°11.6
6 233°01.1 | 240°32.7 S04°36.6 | 161°15.6 N24°59.1 | 224°47.0 NO02°18.5 | 263°03.2 S13°34.9 Hadar 148°38.0 -60°28.8
7 248°03.6 | 255°32.4 353 | 176°17.3 59.2 | 239°49.0 18.7 | 278°05.4 34.8 Menkent  147°50.3  -36°28.9
8 263°06.0 | 270°32.0 34.0 | 191°18.9 502 | 254°51.0 18.9 | 293°07.6 34.7 Arcturus  145°49.2  19°03.6
9 278°08.5 | 285°31.7 32.7 | 206°20.5 503 | 269°53.0 - - 19.1 | 308°09.8 34.6 Rigil Kent. 139°42.3  -60°55.6
10 | 293°10.9 | 300°31.3 31.4 | 221°221 50.4 | 284°55.0 19.3 | 323°11.9 34.5 Kochab 137°10.6  74°03.3
11 | 308°13.4 | 315°31.0 30.2 | 236°23.7 59.4 | 299°57.0 19.6 | 338°14.1 34.4 Zuben'ubi  136°57.7 -16°08.2
12 323°15.9 | 330°30.6 S04°28.9 | 251°25.3 N24°59.5 | 314°50.0 NO02°19.8 | 353°16.3 S13°34.3 Alphecca  126°05.1  26°38.0
13 | 338°18.3 | 345°30.3 27.6 | 266°26.9 59.6 | 330°01.0 20.0 8°18.4 34.2 Antares  112°17.9  -26°28.9
14 | 353°20.8 0°29.9 26.3 | 281°28.5 50.6 | 345°03.0 202 | 23°20.6 34.1 Atria  107°13.7  -69°03.9
15 8°233 | 15°29.5 25.0 | 296°30.2 - 59.7 0°05.0 - 204 | 38°228  -- 340 Sabik  102°04.7  -15°45.2
16 23°25.7 | 30°29.2 23.7 | 311°31.8 59.8 15°07.0 206 | 53°25.0 33.9 Shaula  96°12.7  -37°07.1
17 38°28.2 45°28.8 225 | 326°33.4 50.8 30°09.0 20.8 68°27.1 33.8 Rasalhague ~ 96°00.2  12°32.4
o o o o o o o o o Eltanin  90°432  51°28.8
18 53°30.7 | 60°28.5 S04°21.2 | 341°35.0 N24°50.9 | 45°10.9 NO02°21.0 | 83°20.3 S13°33.7 Kous Anst 830300 34%92.4
19 68°33.1 | 75°28.1 19.9 | 356°36.6 25°00.0 | 60°12.9 212 | 98°315 33.6 aus V“s  80°346  38°48.0
20 83°35.6 | 90°27.8 18.6 | 11°38.2 00.1 | 75°14.9 21.4 | 113°33.6 335 N egka. 759500 26°16.1
21 08°38.1 | 105°27.4 - 17.3 | 26°39.8 - 00.1 | 90°16.9 - 216 | 128°35.8 - 334 AT".' o2Ty e Y
22 | 113°20.5 | 120°27.1 16.0 | 41°41.4 00.2 | 105°18.9 21.0 | 143°38.0 333 pona ggogég 52023'3
o o o o o . = .
23 | 128°43.0 | 135°26.7 147 | 56°43.0 00.3 | 120°20.9 22.1 | 158°40.2 33.2 Dench 299973 289916
Mer.pass. 14:27 v -0.4" d 1.3 m-3.94 v 1.6 d 0.1’ m0.05 v 20 d02 m-214 v 22 d0.1 mo0.82 Enif 33°40.7 9°58.7
Al Na'ir  27°35.3  -46°51.1
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°16.6  -29°30.2
0 | 143°45.4 | 150°26.4 S04°13.4 | 71°44.6 N25°00.3 | 135°22.0 NO2°22.3 | 173°42.3 S13°33.1 Scheat  13°47.1  28°12.4
. ' : : : . : . . Markab ~ 13°31.8  15°19.6
1 158°47.9 | 165°26.0 12.2 | 86°46.2 00.4 | 150°24.9 225 | 188°44.5 33.0
2 173°50.4 | 180°25.7 10.9 | 101°47.8 00.5 | 165°26.9 227 | 203°46.7 32.9 Feb 12 Sun SHA  Mer.pass
3 188°52.8 | 195°253 - - 09.6 | 116°49.4 - 005 | 180°28.9  -- 229 | 218°48.8 - 328 Venus 8°56.3 13:57
4 203°55.3 | 210°25.0 08.3 | 131°51.0 00.6 | 195°30.8 23.1 | 233°51.0 32,6 Mars 288°39.6 19:16
5 218°57.8 | 225°24.6 07.0 | 146°52.6 00.7 | 210°32.8 23.3 | 248°53.2 325 Jupiter  352°00.0 15:03
6 234°00.2 | 240°24.3 S04°05.7 | 161°54.2 N25°00.7 | 225°34.8 NO02°23.5 | 263°55.4 S13°32.4 Saturn _ 30°10.9 12:30
7 249°02.7 | 255°23.9 04.4 | 176°55.8 00.8 | 240°36.8 237 | 278°57.5 32.3 Feb 13 Mon SHA Mer.pass
8 264°05.2 | 270°23.6 03.1 | 191°57.4 00.9 | 255°38.8 23.9 | 203°59.7 32.2 Venus 79436 13:58
9 279°07.6 | 285°23.2 - - 01.9 | 206°59.0 01.0 | 270°40.8 242 | 309°01.9 - 321 Mare 288°10.6 1014
10 | 294°10.1 | 300°22.9  04°00.6 | 222°00.6 01.0 | 285°42.8 24.4 | 324°04.0 32.0 Jupiter  351°48.8 15:00
11 | 309°12.6 | 315°225  03°59.3 | 237°02.2 01.1 | 300°44.8 24.6 | 339°06.2 31.9 Saturm 30°03.9 1297
12 | 324°15.0 | 330°22.2 S03°58.0 | 252°03.8 N25°01.2 | 315°46.8 NO02°24.8 | 354°08.4 S13°31.8
13 | 339°17.5 | 345°21.8 56.7 | 267°05.4 01.2 | 330°48.7 250 | 9°10.6 317 Feb 14 Tue SHA  Mer.pass
14 | 354°19.9 0°21.5 55.4 | 282°07.0 01.3 | 345°50.7 252 | 24°12.7 316 Venus  6°40.9 13:59
15 9°224 | 15°21.2 - - 541 | 297°08.6 014 | 0°52.7 25.4 | 39°14.9 315 Mars  287°59.2 10:11
16 24°24.9 | 30°20.8 52.8 | 312°10.2 014 | 15°54.7 25.6 | 54°17.1 31.4 Jupiter  351°37.4 14:56
17 39°27.3 | 45°205 515 | 327°11.7 015 | 30°56.7 258 | 69°10.2 313 Saturn __ 29756.9 12:23
18 54°20.8 | 60°20.1 S03°50.3 | 342°13.3 N25°01.6 | 45°58.7 N02°26.0 | 84°21.4 S13°31.2 Horizontal parallax
19 69°32.3 | 75°19.8 49.0 | 357°14.9 01.6 | 61°00.7 26.3 | 99°23.6 31.1 Venus: 0.1
20 84°34.7 | 90°19.4 47.7 | 12°165 01.7 | 76°02.7 26.5 | 114°25.8 31.0 Mars: 0.1
21 99°37.2 | 105°19.1 - 464 | 27°18.1 - 01.8 | 91°04.6 - 26.7 | 129°27.9 - 309
22 | 114°39.7 | 120°18.7 451 | 42°19.7 01.8 | 106°06.6 26.9 | 144°30.1 30.8
23 | 129°42.1 | 135°18.4 438 | 57°21.3 01.9 | 121°08.6 27.1 | 159°32.3 30.7

Mer.pass. 14:23

v-04" d 1.3 m-3.94

v 1.6’ d 0.1’ m 0.08

v 20 d02 m-214

v 22 d0.1 m0.82
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DUT1 = UT1-UTC = -0.0150 sec

AT = TT-UT1 = 469.1990 sec

2023 February 12 to Feb. 14 UT

h Sun Moon
Sun GHA Dec GHA d Dec d HP Lat. Twilight_ . Sunrise | Sunset . _Twilight
0 176°27.5 S13°512 | 200°59.1 13.7 S12°08.3 13.5' 56.4' Naut.  Civil Civil  Naut.
1 191°27.5 50.4 | 305°31.7 13.6' 12°21.8 13.5" 56.4 N 72° 06:24 07:45 09:07 15:23 16:45 18:06
2 206°27.5 49.6 320°04.3 13.5’ 12°35.3 13.5’ 56.5' N 70° 06:21 07:34 08:45 15:45 16:56 18:09
3 221°27.5 - 48.8 | 334°36.8 13.4 12°48.8 134 56.5 68° 06:19 07:25 08:28 16:02 17:05 18:11
4 236°27.5 47.9 | 349°09.2 13.3 13°02.2 134" 56.5 66° 06:17 07:17 08:14 16:16 17:12 18:13
5 251°27.5 47.1 3°41.5 13.2 13°15.6 13.4 56.5 64° 06:15 07:11 08:02 16:27 17:19 18:15
6 266°27.5 S13°46.3 18°13.8 13.2' S$13°29.0 13.3' 56.6' 62° 06:13 07:05 07:53 16:37 17:24 18:17
7 281°27.5 45.4 32°45.9 13.1' 13°42.3 13.2 56.6' 60° 06:11 07:00 07:44 16:45 17:29 18:18
8 296°27.5 446 | 47°180 13.0°  13°555 132"  56.6' N58° | 06:09 06:55  07:37 | 1652  17:34  18:20
9 311227.5 - 438 61250.0 12.9: 14208.7 13.2: 56.7: 56° 06:08 06:51 07:30 16:59 17:38 18:22
10 326027.5 43.0 76021.9 12.8' 14021.9 13.1 56.7' 54° 06:06 06:48 07:25 17:04 17:41 18:23
11 341°27.5 42.1 90°53.7 12.7 14°35.0 13.0 56.7 52° 06:05 06:44 07:19 17:10 17:45 18:25
12 356°27.5 S13°41.3 105°25.4 12.6' $14°48.0 13.0’ 56.8’ 50° 06:03 06:41 07:15 17:14 17:48 18:26
13 11°27.5 40.5 119°57.0 12.5’ 15°01.0 12.9’ 56.8’ 45° 06:00 06:34 07:04 17:25 17:55 18:29
14 26°27.5 39.6 | 134°285 124  15°13.9 129° 56.8 N40° | 0556 0628 0656 | 17:33  18:01  18:33
15 41°27.5 388 | 148°50.9 123'  15°268 128" 569 35° | 05:53 0622 0648 | 1740 1806  18:36
16 56°27.6 380 | 163°313  122'  15°39.6 128 569 30° | 0849 0617 0642 | 1747 1811 1840
17 71°27.6 37.1 | 178°025 121"  15°524 12.7°  56.9 20° | 0842 0608 0630 | 1758 1801 1847
18 86°27.6  S13°36.3 | 192°33.6 12.0' S16°05.1 12.6' 56.9' N 10° | 05:34  05:50  06:20 | 18:08  18:30  18:55
19 101;’27.6 355 207:04.6 11.9’ 16217.7 12.6' 57.0' 0° | 05:25 05:49 06:11 18:18 18:39 19:03
20 116°27.6 34.6 221°35.6 11.8 16°30.3 12.5 57.0 o . . . . . .
21 131°27.6 33.8 236°06.4 11.7 16°42.8 12.4 57.0' S ;80 ggéi gggg 8221 1g§; 1238 ig;g
22 146°27.6 33.0 250°37.1 11.6 16°55.2 12.4 57.1 o
23 161°27.6 321 265°07.7 11.5' 17°07.6 12.3' 57.1' 30 04:44 05:13 05:38 18:49 19:14 19:44
: : . . . . . 35° 04:33 05:05 05:31 18:56 19:23 19:55
SD=162" d=028 SD = 15.4’ 40° | 04:19 04:54 05:23 19:04 19:33 20:08
45° 04:03 04:42 05:14 19:14 19:45 20:24
Mon GHA Dec GHA - Dec d__HP $50° | 03:41 0427  05:02 | 19:25  20:00  20:45
0 176°27.6  S13°31.3 | 279°38.3 11.4° S17°19.9 12.2 57.1 52° 03:31 04:19 04:57 19:30 20:08 20:56
1 191°27.6 30.4 204°08.7 11.3' 17°32.1 12.2 57.2 54° 03:19 04:11 04:51 19:36 20:16 21:08
2 206°27.6 29.6 308°39.0 11.2' 17°44.3 12.0 57.2' 56° 03:04 04:01 04:44 19:42 20:25 21:22
3 221°27.7 - 28.8 | 323°09.1 11.1 17°56.3 12.0° 57.2 58° | 02:47 03:51 04:37 19:50 20:36 21:39
4 236°27.7 27.9 | 337°39.2 11.0 18°08.3 12.0' 573 S 60° 02:24 03:38 04:29 19:58 20:48 22:00
5 251°27.7 27.1 352°09.2 10.9’ 18°20.3 11.8’ 57.3'
6 266°27.7 S13°26.3 6°39.1 10.7° S18°32.1 11.8' 57.3' Lat. Moonrise Moonset
7 281°27.7 254 | 21°08.8 10.6'  18°43.9 117 57.4' Sun Mon Tue Sun Mon Tue
8 296:27.7 24.6 35238.4 10.5' 18255.6 11.6° 57.4 N 72° 01:33 - - 07:31 - -_—
9 311°27.7 23.7 50°08.0 10.4’ 19°07.2 115 57.4 ° . . . .
10 326°27.7 22.9 64°37.4 10.3 19°18.7 11.4 57.5' N ggo gégg 8:33,32 = 8;?; 832; =
o o il o ' ’ N N N N
11 341°27.8 22.1 79°06.6 10.2 19°30.1 11.4 57.5 66° 00:35 02:34 05:05 08:34 08:14 07:31
12 356°27.8  S13°21.2 93°35.8 10.1' S19°41.5 11.2 57.5' 64° 00:23 02:12 04:16 08:47 08:37 08:21
13 11°27.8 20.4 | 108°049 9.9’ 19°52.7 112"  57.6’ 62° | 00:13  01:54 03:45 08:58 08:55 08:52
14 26227.8 19.5 122‘:33.8 9.8 20203.9 11.1' 576 60° 00:05 01:40 03:22 09:08 09:11 09:16
15 41°27.8 - 187 137°02.6 9.7 20°15.0 10.9' 57.6' ° . k . i .
16 56°27.8 17.8 151°31.3 9.6’ 20°25.9 10.9' 57.7 N ggo g}i? 832; gg;z 835; 832?
17 71°27.9 17.0 165°59.9 9.5’ 20°36.8 10.8’ 57.7 54° 01:08 02:35 09:31 09:45 10:05
18 86°27.9 S13°16.2 | 180°28.4 9.3’ S20°47.6 10.7° 57.7' ° i . 3 . :
52 01:00  02:23 | 09:37  09:54 10:17
19 101°27.9 15.3 | 194°56.7 9.2' 20°58.3 10.6' 57.8' 50° 00:52 02:13 09:42 10:02 10:28
20 116°27.9 14.5 | 209°24.9 9.1' 21°08.9 10.5' 57.8 45° 00:37 01:52 09:54 10:19 10:50
21 131°27.9 - 13.6 | 223°53.0 9.0’ 21°19.4 103’ 57.8 o
2 146°27.9 128 | 238°21.0 88  21°20.7 103 57.9' N 40° 00:24  01:35 | 10:04  10:33  11:.09
23 161°28.0 11.9 252°48.8 87 21°40.0 10.2' 57.0' 35 00:13 01:20 10:13 10:45 11:24
= = : : : : ' 30° | -+ 00:04  01:08 | 10:20  10:56  11:37
Sh=162" d=038 SD =156 20° | 23:48 e 00:47 10:33  11:14 12:00
N 10° 23:34 00:29 10:45 11:30 12:20
Tue GHOA Doec G:'A v Doec d HP 0° | 2321 00:12 | 10:56  11:45  12:38
0 176°28.0 S13°11.1 | 267°16.6 8.6 §21°50.2 10.0 57.9' ° . . . . .
1 191°28.0 10.2 | 281°442 85 22°00.2 10.0' 58.0' s ;80 33:(5)2 ggg? ﬁﬁ% Biig }iﬂ
2 206°28.0 09.4 | 296°11.6 8.4’  22°102 9.8’ 58.0 30° | 2239 2317 - | 1132 1234 1340
3 221°280 -+ 086 | 310°39.0 82  22°200 07 580 35° | 2230 23.05 2348 | 11.39  12.45 1383
: 220030 PO IS G b A S 40° | 22:19 2251 2332 | 1148 1257  14:09
s 266028.1 513006.0 354000'3 7'9' 522048-8 9'3, 58.1' 45° 22:08 22:35 23:12 11:59 13:12 14:28
S| deml T | Temi 70 Hemt o3 my || sw|asm 2 2e | pu onw ous
8 206°28.1 04.3 22°53.9 7.6 23°07.4 9.1’ 58.2' 54° 21:39 21:56 22:22 12:24 13:49 15:16
9 311°28.1 -+ 035 37°20.5 7.5 23°16.5 9.0’ 58.3' 56° 21:31 21:45 22:07 12:31 14200 15:31
10 326:28.2 02.6 51:46.9 7.4 23225.5 8.8’ 58.3' 58° 21:22 21:31 21:48 12:40 14:12 15:49
11 341°28.2 0L8 | 66°13.3  7.2° 23”343 88 583 S60° | 2111  21:16  21:26 | 12:49 1427  16:11
12 356°28.2 $13°00.9 80°39.5 7.1 $23°43.1 8.6’ 58.4'
13 11°28.2 13°00.1 95°05.6 7.0 23°51.7 8.4 58.4' Sun Moon
14 26°28.3 12°59.2 109°31.6 6.9' 24°00.1 8.4’ 58.4' Da Eqn.of Time Mer. Mer.Pass. Age
15 41°28.3 . 58.4 | 123°57.4 6.7  24°085 82 585 Y 00" 12 Pass Upper  Lower | 22-24
16 56°28.3 57.5 | 138°23.2 6.6' 24°16.7 8.0 58.5 mm:ss  mm:ss hh:mm hh:mm  hh:mm | 67-46%
17 71°28.3 56.7 152°48.8 6.5’ 24°24.7 8.0’ 58.5' 12 14:10 14:10 12:14 04:45 17:08 =
18 86°28.3 S12°55.8 | 167°14.3  6.4° S24°32.7 7.7' 58.6 . . . I :
o | gema swwe s of swmr rowo || G| e b | ww o oww || )
20 116°28.4 54.1 196°04.8 6.1 24°48.1 7.5 58.6" - - . i ;
21 131°28.4 + 533 210°30.0 6.0 24°55.6 7.3 58.7'
22 146°28.4 52.4 224°54.9 5.9' 25°02.9 7.2 58.7'
23 161°28.5 51.5 239°19.8 5.7 25°10.1 7.1 58.7
SD = 16.2 d =08 SD = 15.8’
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February 15, 16, 17 UT (Wed., Thu., Fri.)

Aries Venus Mars Jupiter Saturn Stars
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 144°44.6 | 150°18.0  S03°42.5 | 72°22.9 N25°02.0 | 136°10.6 NO02°27.3 | 174°34.4 S13°30.6 Alpheratz  357°36.7  29°13.0
1 159°47.1 | 165°17.7 412 | 87°24.4 02.1 | 151°12.6 27.5 | 189°36.6 30.5 Ankaa 353°09.0 -42°11.1
2 174°49.5 | 180°17.4 39.9 | 102°26.0 02.1 | 166°14.6 27.7 | 204°3838 30.4 Schedar 349°332  56°39.9
3 189°52.0 | 195°17.0 - 386 | 117°27.6 - 022 | 181°16.6 - 27.9 | 219°41.0 - 303 Diphda 348°49.1 -17°51.8
4 204°54.4 | 210°16.7 37.3 | 132°29.2 023 | 196°18.6 28.2 | 234°43.1 30.2 Achernar  335°21.6 -57°07.5
5 219°56.9 | 225°16.3 36.0 | 147°30.8 02.3 | 211°20.5 28.4 | 249°45.3 30.1 Hamal 327°53.1  23°34.3
6 | 234°50.4 | 240°16.0 S03°34.8 | 162°32.3 N25°02.4 | 226°225 N02°28.6 | 264°47.5 $13°30.0 Polaris  314°51.7  89°22.0
7 250°01.8 | 255°15.6 33.5 | 177°33.9 02.5 | 241°245 28.8 | 279°49.6 29.9 Acamar  315"13.0  -40°13.0
8 265°04.3 | 270°15.3 322 | 192°355 025 | 256°26.5 29.0 | 294°51.8 20.8 Menkar ~ 314°07.8 4°10.7
9 280°06.8 | 285°14.9 - 30.9 | 207°37.1 02.6 | 271°28.5 29.2 | 309°54.0 29.7 Mirfak ~ 308°30.5  49°56.7
10 | 295°09.2 | 300°14.6 206 | 222°38.7 02.7 | 286°30.5 204 | 324°56.2 29.6 Aldebaran  290°41.3  16°33.3
11 | 310°11.7 | 315°14.3 28.3 | 237°40.2 02.7 | 301°325 29.6 | 339°58.3 29.5 Rigel 281°05.2  -8°10.6
12 | 325°14.2 | 330°13.9 S03°27.0 | 252°41.8 N25°02.8 | 316°34.4 N02°29.8 | 355°00.5 S13°20.4 Bcflpe'!a gigogjg 4202;"2‘
13 | 340°16.6 | 345°13.6 25.7 | 267°43.4 02.9 | 331°36.4 30.1 | 10°02.7 29.3 Ea”t'; 5789037 28°376
14 | 355°19.1 0°13.2 24.4 | 282°45.0 03.0 | 346°38.4 303 | 25°04.8 29.2 Al ’.‘Ia 5759302 10113
15 10°21.5 | 15°12.9 .- 23.1 | 297°46.5 - 03.0 1°40.4 - 305 | 40°07.0 - 201 Bet l"'a"‘ 570°83.6 79246
16 25°24.0 | 30°12.6 21.8 | 312°48.1 03.1 | 16°42.4 307 | 55°00.2 29.0 e 263955, 2040,
17 | 40°265 | 45°122 205 | 327°49.7 032 | 31°44.4 30.0 | 70°11.4 28.9 anopus 222027'1 '5156025'(7)
18 55°28.9 | 60°11.9 S03°19.2 | 342°51.2 N25°03.2 | 46°46.3 N02°31.1 | 85°13.5 S13°28.8 Adhara  255°06.8  -29°00.4
19 70°31.4 | 75°11.5 17.9 | 357°52.8 033 | 61°48.3 31.3 | 100°15.7 28.7 Procyon  244°52.2 5°00.9
20 85°33.9 | 90°11.2 16.6 | 12°54.4 03.4 | 76°50.3 315 | 115°17.9 28.6 Pollux 243°18.9  27°58.2
21 | 100°36.3 | 105°10.8 - 154 | 27°56.0 - 034 | 91°523 - 317 | 130°20.0 - 285 Avior 234°14.8  -59°351
22 115°38.8 120°10.5 14.1 42°57.5 03.5 106°54.3 32.0 145°22.2 28.4 Suhail 222°47.0 _43°31.6
23 130°41.3 135°10.2 12.8 57°59.1 03.6 121°56.3 32.2 160°24.4 28.3 Miaplacidus 221°37.7 -69°48.7
Mer.pass. 14:19 | v-0.3' d13' m-3.94 | 116/ d01 m010 | 120 d02 m-214 | v22 d0.1 mo0.8l Alphard  217°49.0  -8°45.6
Regulus  207°35.8 11°51.2
Thu | GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°42.3  61°37.5
0 145°43.7 | 150°09.8 S03°11.5 | 73°00.7 N25°03.6 | 136°58.3 NO02°32.4 | 175°26.6 S13°28.2 Dencbola 1827203 14 20.5
: . . : . : . : : Gienah 175°44.9  -17°40.2
1 160°46.2 | 165°09.5 10.2 | 88°02.2 03.7 | 152°00.2 32.6 | 190°28.7 28.1 Acrux  173°013  -63°13.4
2 175°48.7 | 180°09.1 08.9 | 103°03.8 03.8 | 167°02.2 32.8 | 205°30.9 28.0 Gacrux  171°53.0 -57°14.4
3 190°51.1 | 195°08.8 - 07.6 | 118°05.4 - 03.9 | 182°04.2 - 33.0 | 220°33.1 - 279 Alioth  166°14.0  55°40.8
4 205°53.6 | 210°08.5 06.3 | 133°06.9 03.9 | 197°06.2 33.2 | 235°35.2 27.7 Spica 158°23.8 -11°16.9
5 220°56.0 | 225°08.1 05.0 | 148°08.5 04.0 | 212°08.2 33.4 | 250°37.4 27.6 Alkaid  152°53.0  49°11.6
6 235°58.5 | 240°07.8  S03°03.7 | 163°10.0 N25°04.1 | 227°10.2 NO02°33.7 | 265°39.6 S13°27.5 Hadar 148°38.0 -60°28.8
7 251°01.0 | 255°07.5 02.4 | 178°11.6 041 | 242°12.1 33.9 | 280°41.8 27.4 Menkent 147°50.3  -36°28.9
8 266°03.4 | 270°07.1  03°01.1 | 193°13.2 042 | 257°14.1 34.1 | 295°43.9 27.3 Arcturus  145°49.2  19°03.5
9 281°05.9 | 285°06.8  02°59.8 | 208°14.7 - 043 | 272°16.1 - - 34.3 | 310°46.1 - 272 Rigil Kent. 139°42.3  -60°55.6
10 | 296°08.4 | 300°06.4 58.5 | 223°16.3 043 | 287°18.1 345 | 325°48.3 27.1 Kochab 137°19.5  74°03.3
11 311°10.8 | 315°06.1 57.2 | 238°17.8 04.4 | 302°20.1 34.7 | 340°50.4 27.0 Zuben'ubi  136°57.7 -16°08.3
12 326°13.3 | 330°05.8 S02°55.9 | 253°19.4 N25°04.5 | 317°22.0 NO02°34.9 | 355°52.6 S13°26.9 Alphecca  126°05.1  26°38.0
13 | 341°15.8 | 345°05.4 54.6 | 268°21.0 04.5 | 332°24.0 35.1 10°54.8 26.8 Antares  112°17.8  -26°28.9
14 | 356°18.2 0°05.1 53.3 | 283°225 04.6 | 347°26.0 353 | 25°57.0 26.7 Atria  107°13.7  -69°03.9
15 11°20.7 | 15°04.7 52.0 | 298°24.1 - 047 2°28.0 35.6 | 40°59.1 26.6 Sabik  102°04.7  -15°45.2
16 26°23.2 | 30°04.4 50.7 | 313°25.6 04.7 | 17°30.0 35.8 | 56°01.3 26.5 Shaula  96°12.7  -37°07.1
17 41°25.6 | 45°04.1 49.4 | 328°27.2 04.8 32°32.0 36.0 71°03.5 26.4 Rasalhague ~ 96°00.2  12°32.4
° o o o o o o o o Eltanin  90°432  51°28.8
18 56°28.1 | 60°03.7 S02°48.1 | 343°28.7 N25°04.9 | 47°33.9 N02°36.2 | 86°05.6 S13°26.3 Kous Aot 830348 34°92.4
19 71°305 | 75°03.4 46.8 | 358°30.3 05.0 | 62°35.9 36.4 | 101°07.8 26.2 aus V“S . 80°346  38°48.0
20 86°33.0 | 90°03.1 455 | 13°31.8 05.0 | 77°37.9 36.6 | 116°10.0 26.1 N egka. 759500 26°16.1
21 | 101°35.5 | 105°02.7 - 442 | 28°334 - 05.1 | 92°39.9 - 36.8 | 131°12.2 - 26.0 All”‘.' T T
22 | 116°37.9 | 120°02.4 429 | 43°34.9 052 | 107°41.9 37.0 | 146°14.3 25.9 P! ggogé's 52023'2
23 | 131°40.4 | 135°02.1 416 | 58°36.5 05.2 | 122°43.8 37.3 | 161°16.5 25.8 onol 20 33
Mer.pass. 14:15 v -0.3" d 1.3 m-3.94 v 1.6 d0.1 mo0.13 v 20 d02 m-213 v 22" d 0.1 m0.80 Delge.l; 49027.3 45021'6
ni 33°40.7 9°58.7
Al Na'ir  27°35.3  -46°51.1
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut ~ 15°16.6  -29°30.2
0 | 146°42.9 | 150°01.7 S02°40.3 | 73°38.0 N25°05.3 | 137°458 N02°37.5 | 176°18.7 S13°25.7 Scheat  13°47.1  28°12.4
1 | 161°453 | 165°01.4 300 | 88°39.6 054 | 152°47.8 37.7 | 101°20.8 25.6 Markab _13°31.8 157196
2 176°47.8 | 180°01.1 37.7 | 103°41.1 05.4 | 167°49.8 37.9 | 206°23.0 25.5 Feb 15 Wed SHA  Mer.pass
3 191°50.3 | 195°00.7 - - 36.4 | 118°42.7 - 055 | 182°51.8 - - 38.1 | 221°25.2 - 254 Venus 5°33.5 13:59
4 206°52.7 | 210°00.4 35.1 | 133°44.2 05.6 | 197°53.7 38.3 | 236°27.4 25.3 Mars 287°38.3 10:08
5 221°55.2 | 225°00.1 33.8 | 148°45.8 05.6 | 212°55.7 38.5 | 251°29.5 25.2 Jupiter  351°26.0 14:53
6 236°57.7 | 239°50.7  S02°32.5 | 163°47.3 N25°05.7 | 227°57.7 N02°38.7 | 266°31.7 S13°25.1 Saturn _ 29°49.9 12:20
7 252°00.1 | 254°50.4 31.2 | 178°48.9 058 | 242°50.7 30.0 | 281°33.9 25.0 Feb 16 Thu SHA Mer.pass
8 267°02.6 | 269°59.0 20.9 | 193°50.4 05.8 | 258°01.7 39.2 | 296°36.0 24.9 Venus 49961 14:00
9 282°05.0 | 284°58.7 28.6 | 208°51.9 05.9 | 273°03.6 39.4 | 311°38.2 24.8 Mars  287°16.9 10:06
10 | 297°07.5 | 299°58.4 27.3 | 223°535 06.0 | 288°05.6 39.6 | 326°40.4 24.7 Jupiter  351°14'5 1450
11 | 312°10.0 | 314°58.0 26.0 | 238°55.0 06.1 | 303°07.6 39.8 | 341°42.6 24.6 Saturn  20°42.8 12:16
12 | 327°12.4 | 329°57.7 S02°24.7 | 253°56.6 N25°06.1 | 318°09.6 NO02°40.0 | 356°44.7 S13°24.5 -
13 | 342°14.9 | 344°57.4 23.4 | 268°58.1 06.2 | 333°11.6 402 | 11°46.9 24.4 Feb 17 Fri SHA  Mer.pass
14 | 357°17.4 | 350°57.0 22.1 | 283°59.6 06.3 | 348°13.5 405 | 26°49.1 243 Venus  3°18.9 14:00
15 12°19.8 | 14°56.7 -+ 20.8 | 299°01.2 - 06.3 3°155 - 407 | 41°513 242 Mars 286 °55.2 10:04
16 27°223 | 29°56.4 19.5 | 314°02.7 064 | 18°17.5 409 | 56°53.4 24.1 Jupiter  351703.0 14:47
17 42°24.8 | 44°56.1 182 | 329°04.2 06.5 | 33°19.5 411 | 71°556 24.0 Saturn _ 29735.8 12:13
18 57°27.2 | 59°55.7  S02°16.9 | 344°05.8 N25°06.5 | 48°21.5 N02°41.3 | 86°57.8 S$13°23.9 Horizontal parallax
19 72°20.7 | 74°55.4 15.6 | 359°07.3 06.6 | 63°23.4 415 | 101°59.9 23.8 Venus: 0.1
20 87°32.2 | 89°55.1 14.3 | 14°08.9 06.7 | 78°25.4 417 | 117°02.1 23.7 Mars: 0.1
21 | 102°34.6 | 104°547  -- 13.0 | 29°10.4 - 06.7 | 93°27.4 - 419 | 132°04.3 - 236
22 | 117°37.1 | 119°54.4 11.7 | 44°11.9 06.8 | 108°29.4 422 | 147°06.5 235
23 | 132°39.5 | 134°54.1 10.4 | 59°13.5 06.9 | 123°31.4 42.4 | 162°08.6 23.4

Mer.pass. 14:11

v -0.3" d 1.3’ m-3.94

v 15 d0.1 m0.15

v 20 d02 m-213

v 22 d0.1 m0.80
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DUT1 = UT1-UTC = -0.0153 sec

AT = TT-UT1 = +69.1993 sec

2023 February 15 to Feb. 17 UT

h Sun Moon
Wed GHA Dec GHA 4 Dec d HP Lat Twilight_ . Sunrise Sunset . _Twilight
0 176°28.5 S12°50.7 | 253°44.6 56  S25°17.2 6.0  58.8' Naut.  Civil Civil Naut.
1 191°28.5 49.8 | 268°09.2 5.5’ 25°24.1 6.7° 588 N 72° | 06:11  07:31 08:49 15:40 16:59 18:19
2 206°28.5 49.0 | 282°33.7 5.4 25°308 6.6 588 N 70° | 06:10 07:22  08:30 15:59 17:08 18:20
3 221°28.6 481 | 296°581 53" 257374 64" 589 68° | 06:00 07:14 0815 | 16:14  17:16 18:21
4 236028.6 47.3 311022.4 5.2v 25043.8 6.3' 58.9' 66° 06:07 07:07 08:03 16:27 17:22 18:22
5 251°28.6 46.4 325°46.5 5.1 25°50.1 6.1 59.0 64° 06:06 07:02 07:52 16:37 17:28 18:23
6 266°28.7 S12°45.6 | 340°10.6 4.9° S$25°56.2 6.0° 59.0’ 62° | 06:05 06:57  07:44 16:45 17:32 18:24
7 281°28.7 447 | 354°345 4.8 26°02.2 5.7° 59.0’ 60° | 06:04  06:52 07:36 16:53 17:37 18:25
8 296°28.7 438 | 8°58.4 47 26°079 57" 59U N58° | 06:03  06:40  07:30 | 16:59  17:41  18:26
9 311°28.7 430 | 23°221 46 26°13.6 54 501 56° | 06:02  06:45  07:24 | 17:05  17:44  18:28
o o v o ’ ’
10 326028.8 42.1 370457 4.5' 26019.0 5.3Y 59.1' 54° 06:00 06:42 07:18 17:10 17:47 18:29
1 341°28.8 413 | 52709.2 44" 26°243 51" 59.2 52° | 05:50  06:39  07:14 | 17:15  17:50  18:30
12 356°28.8 S12°40.4 | 66°32.6 4.3 S26°29.4 5.0  59.2' 50° | 05:58  06:36  07:09 17:19 17:53 18:31
13 11°28.9 395 | 80°55.9 4.2 26°34.4 47 592 45° | 05:55  06:30  07:00 17:29 17:59 18:33
14 26°28.9 387 | 95°19.1 4.1 26°39.1 4.6  59.3' N40° | 05:53 0624  06:52 17:37 18:04 18:36
o o ’ o ’ ’ - - - - - -
15 41°28.9 37.8 | 1009421 40 269437 44" 593 35° | 0550 06190 0645 17-43 18:00 18:39
16 56°28.9 37.0 | 1249051 3.9 26°48.1 43" 59.3' 30° | 0547 0615 06-39 17-49 1814 18-42
17 71°29.0 36.1 | 138°28.0 3.8 26°52.4 4.0 59.4 20° | 0540 0606 0629 18:00 1829 18-48
18 86°20.0 S12°352 | 152°50.8 3.7° S26°56.4 3.9 59.4' N 10° | 05:33  05:58  06:19 18:00 18:30 18:55
19 101:29.0 34.4 167213.5 3.6’ 27:00.3 3.7 59.4 0° 05:25 05:49 06:11 18:17 18:39 19:03
20 116°29.1 33.5 | 181°36.1 3.5’ 27°04.0 3.5 595 o
S 10 05:15  05:40  06:02 18:26 18:48 19:13
21 131°29.1 327 | 195°58.6 3.4’ 27°07.5 3.4 595’ 20° | 0503 0820 0552 18.36 1858 1925
22 146°29.1 31.8 | 210°21.1 3.3’ 27°10.9 3.1' 595’ 30° | 0446 0516 0541 1847 1012 1041
23 161°29.2 30.9 | 224°43.4 3.3 27°14.0 3.0 59.6' ° ) . . : . .
- = : : . : : 35 04:36  05:08  05:34 18:53 19:20 19:51
SD=162" d=09 SD = 16.0 40° | 04:24  04:58  05:27 19:00 19:29 20:03
45° | 04:08  04:47  05:18 19:09 19:40 20:19
Thu chA Dec GHA = Dec d__HP S50° | 0348 0432  05:08 | 10:10  10:54  20:38
0 ggjggg 512038'5 gggggg-; g-ij SZZ};'E g-gj gg-gj 52° | 03:38  04:26  05:03 | 19:24  20:01  20:48
o . . . . . .
2. . 2. x Jo. © © 54 03:27  04:18  04:57 19:29 20:09 20:59
2 206°29.3 28.3 | 267°50.0 3.0 27°223 24 597 56° | 03:14  04:09 04:51 19:35 20:17 21:12
3 221°29.3 27.5 282°12.0 3.0’ 27°24.7 2.2 59.7 58° 02:58 03:59 04:44 19:42 20:27 21:27
4 236°29.3 26.6 206°33.9 2.9’ 27°26.9 2.0 59.7' S 60° 02:38 03:48 04:37 19:49 20:38 21:46
5 251°20.4 25.8 | 310°55.8 2.8’ 27°28.9 1.8 59.8’
6 266°29.4 S12°24.9 | 325°17.6 2.7' S27°30.7 1.6° 59.8' Lat. Moonrise ) Moonset .
7 281°29.4 24.0 | 339°39.4 2.7’ 27°32.3 1.4’ 598’ Wed Thu Fri Wed Thu Fri
8 206°29.5 23.2 | 354°01.0 2.6 27°33.7 12 59.8 N 72° - - [ [ [ -
9 311°29.5 - 223 8°22.7 26 27°34.9 1.0 59.9’ o
10 326°29.5 214 | 22°442 25 27°359 0.9° 59.9’ N Zgo = = = = = =
11 341°29.6 206 | 37°05.7 2.5 27°36.8 0.6° 59.9’ 66° | mmm — — — — —
12 356°29.6  S12°19.7 51°27.2 2.4’ S27°37.4 0.4 60.0' 64° - - - - - -
13 11:29-7 18.8 65248-6 2.4 27237-8 02" 60.0’ 62° | 05:46  07:48  08:30 08:51 09:00 10:35
14 269297 180 | 80°099 23’ 279380 00'  60.0° 60° | 05:08  06:42 07:39 09:30 10:06 11:26
15 41°29.7 17.1 | 94°31.2 23 27°38.0 0.2 60.1’ o ) ) . , ) )
16 56°29.8 16.2 | 108°52.5 2.2’ 27°37.8 0.4 60.1’ N58’ | 044l 0607 07:07 09:58 10:41 11:57
17 719208 153 | 123137 a2 57°374 06 6ol 56 04:20  05:42 06:43 10:19 11:06 12:21
. . . . . . . o . . . . . .
5 5 . ' 3 y , 54 04:02  05:22 06:24 10:37 11:27 12:40
18 86°29.8 S12°14.5 137°34.9 2.2 S27°36.8 0.8 60.1 52° 03:48 05:05 06:07 10:52 11:44 12:56
19 101°29.9 13.6 151°56.1 2.1 27°36.0 1.0’ 60.2' 50° 03:35 04:50 05:53 11:05 11:58 13:10
gflJ Eggg-g 3; }ggzg-g gi gzggg }-[21: 28-3: 45° | 03:08 0421 0525 | 11:32  12:28  13:39
5 146°30.0 110 | 194°504 21 279324 17  60.3' N40° | 0247  03:58  05.02 11:54 12:51 14:01
>3 161°30.0 101 | 200204 20 579307 18  60.3' 35 02:30  03:39  04:43 12:12 13:10 14:19
= = - : : - : 30° | 0215  03:23  04:27 12:27 13:27 14:35
SD=162" d=09 SD = 16.3 20° | 01:50  02:55 04:00 12:53 13:54 15:01
- N10° | 01:28  02:32 03:36 13:16 14:18 15:24
Fri GHA Dec GHA v Dec d__HP 0° | 01:08 0210 0314 | 13:37  14:40 1545
0 176°30.1  S12°09.3 | 223°41.5 2.0 S27°289 2.0  60.3 o
1 -4 1:4 2: 13: 15:02 16:
1 191°30.1 08.4 | 238°02.5 2.0’ 27°26.9 23 60.3' S 107 00:48 0148 02:53 3:58 >0 0:06
. . , . . , 20 0027  01:25 02:29 14:21 15:26 16:29
2 206°30.2 07.5 | 252°235 2.0 27°24.6 2.4 60.4 30° | 00:03 0057 0202 14:47 15-54 16:55
3 221°30.2 06.6 | 266°44.5 2.0 27°22.2 2.7 60.4 350 A 00-41 0146 15-03 1610 1710
4 236°30.2 05.8 | 281°05.5 2.0’ 27°19.5 29"  60.4’ 20° 0023 0127 1521 1629 1728
. . , . i , : : : : :
5 251030.3 004.9 295026.5 2.0 27016.6 3.0 60.4 45° 00:01 01:04 15:43 16:52 1749
6 266°30.3 S12°04.0 | 309°47.5 2.0 S27°13.6 3.3  60.5' o ) . _ . .
D | Geraos ST0sy | evoes a0 ae1os ve cos | | S5 | B2 0035 | 1611 1rzl 1816
8 206°30.4 02.3 | 338°20.5 2.0’ 27°06.8 3.7 60.5' 510 | 2302 . 00:04 16-40 175 18.43
9 311°30.5 - 01.4 | 352°50.5 2.0’ 27°03.1 3.9° 60.5' 56° | 22.44 2345 16:59 1811 1001
10 326°30.5 12°00.5 7°115 2.0’ 26°59.2 4.1 60.6' 580 | 2200 2320 1793 1536 1921
11 341°30.5 11°59.6 | 21°325 2.1’ 26°55.1 4.3  60.6' o : : ' : :
S 60 21:50  22:48 17:52 19:09 19:47
12 356°30.6 S11°58.8 | 35°53.6 2.1' S$26°50.8 4.5  60.6'
13 11°30.6 57.9 | 50°147 2.1 26°46.3 4.7  60.6' Sun Moon
14 26°30.7 57.0 64°35.8 2.1 26°41.6 50  60.6' Da Eqn.of Time Mer. Mer.Pass. Age
15 41°30.7 - 56.1 78°56.9 2.1' 26°36.6 5.1 60.7 y oo" 12" Pass Upper  Lower 25-27
16 56°30.8 55.3 93°18.0 2.2 26°31.5 5.3 60.7 mm:ss  mm:ss hh:mm hh:mm  hh:mm | 36-16%
17 71°30.8 544 | 107°39.2 2.2’ 26°26.2 5.6  60.7' 5 | 1206  14:08 114 0723 1953
18 86°30.8 S11°53.5 | 122°00.4 2.3' S26°20.6 5.7  60.7 : : : ' :
16 | 14: 14:02 12:14 08:25 20:57 | |
19 101°30.9 526 | 136°21.7 2.3’ 26°14.9 5.9  60.7’ 17 14_8(3) 13_28 1214 00:30 22:02 .
20 116°30.9 51.8 | 150°43.0 2.3’ 26°09.0 6.2° 60.8’ : : - i -
21 131°31.0 50.9 | 165°04.3 2.4’ 26°02.8 6.3  60.8'
22 146°31.0 50.0 | 179°25.7 2.4’ 25°56.5 6.5  60.8'
23 161°31.1 49.1 | 193°47.1 2.5 25°50.0 6.7° 60.8’
SD=162" d=09 SD = 16.4'

IERS Earth Orientation data as of 08-Dec-2022
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February 18, 19, 20 UT (Sat., Sun., Mon.)

Aries Venus Mars Jupiter Saturn Stars
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 147°42.0 | 149°53.7  S02°09.1 | 74°15.0 N25°06.9 | 138°33.3 NO02°42.6 | 177°10.8 S13°23.2 Alpheratz  357°36.7  29°13.0
1 162°445 | 164°53.4 07.8 | 89°16.5 07.0 | 153°35.3 42.8 | 192°13.0 23.1 Ankaa 353°00.0 -42°11.1
2 177°46.9 | 179°53.1 06.5 | 104°18.0 07.1 | 168°37.3 430 | 207°15.1 23.0 Schedar 349°332  56°39.9
3 192°49.4 | 194°52.7 - 05.2 | 119°19.6 <+ 07.1 | 183°39.3 - 432 | 222°17.3 - 229 Diphda 348°49.1 -17°51.8
4 207°51.9 | 209°52.4 03.9 | 134°21.1 07.2 | 198°41.2 434 | 237°19.5 22.8 Achernar  335°21.7  -57°07.5
5 222°54.3 | 224°52.1 02.6 | 149°22.6 07.3 | 213°43.2 437 | 252°21.7 22.7 Hamal 327°53.1  23°34.3
6 237°56.8 | 239°51.7  S02°01.3 | 164°24.2 N25°07.4 | 228°45.2 NO02°43.9 | 267°23.8 S13°22.6 Polaris  314°53.1  89°22.0
7 252°50.3 | 254°51.4  02°00.0 | 179°25.7 07.4 | 243°47.2 44.1 | 282°26.0 22.5 Acamar  315°13.0  -40°13.0
8 268°01.7 | 269°51.1 01°58.7 | 194°27.2 07.5 | 258°49.1 443 | 297°28.2 22.4 Menkar ~ 314°07.8 4°10.7
9 283°04.2 | 284°50.8 57.4 | 209°28.7 07.6 | 273°51.1 445 | 312°30.3 - 223 Mirfak ~ 308°30.5  49°56.7
10 | 298°06.7 | 299°50.4 56.1 | 224°30.3 07.6 | 288°53.1 447 | 327°325 222 Aldebaran  290°41.3  16°33.3
11 | 313°09.1 | 314°50.1 54.8 | 239°31.8 07.7 | 303°55.1 44.9 | 342°347 221 Rigel ~281°052  -810.6
12 | 328°116 | 329°408  S01°53.5 | 254°33.3 N25°07.8 | 318°57.1 NO02°452 | 357°36.9 S13°22.0 Bcflpe”.a 3?2032'2 42025"2‘
13 | 343°14.0 | 344°49.4 52.2 | 269°34.8 07.8 | 333°59.0 454 | 12°39.0 21.9 Tzla“t'; 5789037 28°37.6
14 | 358°16.5 | 359°49.1 50.9 | 284°36.3 07.9 | 349°01.0 456 | 27°41.2 21.8 Al '.‘la 572930 2 1°113
15 13°19.0 | 14°48.8 49.6 | 299°37.9 - 08.0 4°03.0 458 | 42°43.4 21.7 Bet I“'a"‘ 570°83.6  7°04.6
16 28°21.4 | 29°48.5 483 | 314°39.4 08.0 | 19°05.0 46.0 | 57°455 21.6 ece geuse 563°52.8  50°42.7
17 43°23.9 | 44°48.1 47.0 | 329°40.9 08.1 | 34°06.9 462 | 720477 21.5 ar‘S‘:EEz 508097 4 16°45.0
18 58°26.4 59°47.8  S01°45.7 | 344°42.4 N25°08.2 49°08.9 N02°46.4 87°49.9 S13°21.4 Adhara  255°06.8  -29°00.4
19 73°28.8 | 74°47.5 444 | 359°43.9 08.2 | 64°10.9 46.7 | 102°52.1 21.3 Procyon  244°52.2 5°09.9
20 88°31.3 | 89°47.1 431 | 14°455 08.3 | 79°12.9 46.9 | 117°54.2 21.2 Pollux 243°18.9  27°58.2
21 | 103°33.8 | 104°46.8 - 418 | 29°47.0 - 084 | 94°1438 - 47.1 | 132°564 - - 211 Avior 234°148  -50°351
22 118°36.2 119°46.5 40.5 44°48.5 08.4 109°16.8 47.3 147°58.6 21.0 Suhail 222°47.0 _43°31.6
23 | 133°38.7 | 134°46.2 39.2 | 59°50.0 08.5 | 124°18.8 475 | 163°00.7 20.9 Miaplacidus ~ 221°37.7  -69°48.7
Mer.pass. 14:07 v -0.3" d 1.3' m-3.94 v 15 d0.1 mo0.17 v 20 d02 m-213 v 22 d0.1 mo0.81 Alphard  217°49.0 -8°45.6
Regulus  207°35.8 11°51.2
Sun | GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe 1937423 61°37.5
0 148°41.1 | 149°45.8  S01°37.9 | 74°51.5 N25°08.6 | 139°20.8 NO02°47.7 | 178°02.9 S13°20.8 Denebola  182720.2 14 26.5
. : . . . . . . . Gienah 175°44.9  -17°40.2
1 163°43.6 | 164°45.5 36.6 | 89°53.0 08.6 | 154°22.7 47.9 | 193°05.1 20.7 Acrux  173°013  -63°13.4
2 178°46.1 | 179°45.2 35.3 | 104°54.5 08.7 | 169°24.7 482 | 208°07.3 20.6 Gacrux  171°52.9  -57°14.4
3 193°48.5 | 194°44.8 - 340 | 119°56.1 - 08.8 | 184°26.7 - 484 | 223°00.4 - 205 Alioth  166°13.0  55°49.8
4 208°51.0 | 209°44.5 32.6 | 134°57.6 08.9 | 199°28.7 486 | 238°11.6 20.4 Spica 158°23.7 -11°16.9
5 223°53.5 | 224°44.2 31.3 | 149°59.1 08.9 | 214°30.6 48.8 | 253°13.8 20.3 Alkaid  152°53.0  49°11.6
6 238°55.9 | 239°43.9  S01°30.0 | 165°00.6 N25°00.0 | 229°32.6 N02°49.0 | 268°15.9 $13°20.2 Hadar 148°37.9 -60°28.8
7 253°58.4 | 254°43.5 28.7 | 180°02.1 09.1 | 244°34.6 49.2 | 283°18.1 20.1 Menkent  147°50.3  -36°28.9
8 260°00.9 | 269°43.2 27.4 | 195°03.6 09.1 | 259°36.6 49.4 | 298°20.3 20.0 Arcturus  145°49.2  19°03.5
9 284°03.3 | 284°42.9 -+ 26.1 | 210°05.1 -+ 09.2 | 274°385 - 497 | 313°225 -+ 19.9 Rigil Kent. 139°422  -60°55.6
10 | 299°05.8 | 299°42.6 248 | 225°06.6 09.3 | 289°40.5 49.9 | 328°24.6 19.8 Kochab 137°190.5  74°03.3
11 314°08.3 | 314°42.2 23.5 | 240°08.1 09.3 | 304°425 50.1 | 343°26.8 19.7 Zuben'ubi  136°57.7 -16°08.3
12 320°10.7 | 329°41.9 S01°22.2 | 255°09.6 N25°09.4 | 319°445 NO02°50.3 | 358°29.0 S13°19.6 Alphecca  126°05.0  26°38.0
13 | 344°13.2 | 344°41.6 20.9 | 270°11.1 09.5 | 334°46.4 50.5 13°31.1 19.5 Antares  112°17.8  -26°28.9
14 | 350°15.6 | 359°41.3 19.6 | 285°12.7 09.5 | 349°48.4 50.7 | 28°33.3 19.4 Atria  107°13.6  -69°03.9
15 14°18.1 | 14°409 - - 183 | 300°14.2 - 09.6 4°50.4 - 51.0 | 43°355  -- 193 Sabik  102°04.7  -15°45.2
16 29°20.6 | 29°40.6 17.0 | 315°15.7 09.7 19°52.3 51.2 | 58°37.7 19.2 Shaula  96°12.7  -37°07.1
17 44°23.0 | 44°40.3 15.7 | 330°17.2 09.7 34°54.3 51.4 | 73°39.8 19.1 Rasalhague ~ 96°00.1  12°32.4
o ° o o o o o o o Eltanin  90°432  51°28.8
18 59°255 | 59°40.0 S01°14.4 | 345°18.7 N25°00.8 | 49°56.3 NO02°51.6 | 88°42.0 S13°18.9 Kous Anst 830348  34°92.4
19 74°28.0 | 74°39.6 13.1 0°20.2 09.9 | 64°58.3 51.8 | 103°44.2 18.8 aus V“S . 80°345  38°480
20 89°30.4 | 89°39.3 11.8 | 15°21.7 09.9 | 80°00.2 52.0 | 118°46.3 18.7 N egka. 759209 26°16.1
21 | 104°32.9 | 104°39.0 - - 105 | 30°23.2 -+ 100 | 95°02.2 - 522 | 133°485 - - 186 AT".' 62°017 89586
22 | 119°35.4 | 119°38.7 09.2 | 45°24.7 10.1 | 110°04.2 52,5 | 148°50.7 18.5 Peacgi'l: 530087  -56°39.6
o o o o o . - .
23 | 134°37.8 | 134°38.3 07.9 | 60°26.2 10.1 | 125°06.2 52.7 | 163°52.9 18.4 Dench 299973 289016
Mer.pass. 14:03 v -0.3" d 1.3 m-3.94 v 1.5 d 0.1’ m0.20 v 20 d02 m-213 v 22 d0.1 mo0.82 Enif 33°40.6 9°58.7
Al Na'ir  27°35.3  -46°51.1
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°16.6  -29°30.2
0 | 149°40.3 | 149°38.0 S01°06.5 | 75°27.7 N25°10.2 | 140°08.1 NO02°52.9 | 178°55.0 S13°18.3 Scheat  13°47.1  28°12.4
: : : : : : : : : Markab  13°31.8  15°19.6
1 164°42.8 | 164°37.7 052 | 90°29.2 10.3 | 155°10.1 53.1 | 193°57.2 18.2
2 179°452 | 179°37.4 03.9 | 105°30.7 10.3 | 170°12.1 53.3 | 208°59.4 18.1 Feb 18 Sat SHA  Mer.pass
3 194°47.7 | 194°37.0 - 026 | 120°32.1 -+ 10.4 | 185°14.0 - 535 | 224°015 - - 18.0 Venus 2°11.7 14:01
4 200°50.1 | 209°36.7 01.3 | 135°33.6 10.5 | 200°16.0 53.8 | 239°03.7 17.9 Mars 286°33.0 19:01
5 224°52.6 | 224°36.4  01°00.0 | 150°35.1 10.5 | 215°18.0 54.0 | 254°05.9 17.8 Jupiter  350°51.3 14:44
6 239°55.1 | 239°36.1 S00°58.7 | 165°36.6 N25°10.6 | 230°20.0 NO02°54.2 | 269°08.1 S13°17.7 Saturn  29°28.8 12:10
7 254°57.5 | 254°35.8 57.4 | 180°38.1 107 | 245°21.9 54.4 | 284°10.2 17.6 Feb 19 Sun SHA Mer.pass
8 270°00.0 | 269°35.4 56.1 | 195°39.6 10.7 | 260°23.9 54.6 | 299°12.4 17.5 Venus 19047 14:01
9 285°02.5 | 284°35.1 - - 54.8 | 210°41.1 -+ 10.8 | 275°25.9 - - 54.8 | 314°146 .- 17.4 Mare  286°10.4 1850
10 | 300°04.9 | 299°34.8 535 | 225°42.6 10.9 | 290°27.8 55.1 | 329°16.8 17.3 Jupiter  350°39.6 1241
11 | 315°07.4 | 314°34.5 52.2 | 240°44.1 10.9 | 305°29.8 55.3 | 344°18.9 17.2 Saturn  29°21.8 12:06
12 | 330°09.9 | 329°34.1 S00°50.9 | 255°45.6 N25°11.0 | 320°31.8 NO02°55.5 | 359°21.1 S13°17.1
13 | 345°12.3 | 344°338 496 | 270°47.1 111 | 335°33.8 55.7 | 14°233 17.0 Feb 20 Mon SHA  Mer.pass
14 0°14.8 | 359°33.5 483 | 285°48.6 11.1 | 350°35.7 55.9 | 29°25.4 16.9 Venus  359°57.7 14:02
15 15°17.2 | 14°33.2 - 47.0 | 300°50.0 - - 11.2 5°37.7  -- 56.1 | 44°27.6 - - 16.8 Mars  285°47.4 18:56
16 30°19.7 | 29°32.9 45.6 | 315°51.5 113 | 20°39.7 56.3 | 59°20.8 16.7 Jupiter  350°27.8 14:38
17 45°222 | 44°325 443 | 330°53.0 113 | 35°41.6 56.6 | 74°32.0 16.6 Saturn 297147 12:03
18 60°24.6 | 59°32.2 S00°43.0 | 345°545 N25°11.4 | 50°43.6 NO02°56.8 | 89°34.1 S13°16.5 Horizontal parallax
19 75°27.1 | 74°31.9 417 0°56.0 115 | 65°45.6 57.0 | 104°36.3 16.4 Venus: 0.1
20 90°29.6 | 89°31.6 404 | 15°57.5 11.5 | 80°47.5 57.2 | 119°38.5 16.3 Mars: 0.1
21 | 105°32.0 | 104°31.2  -- 39.1 | 30°50.0 - 11.6 | 95°49.5 - 57.4 | 134°406 - - 16.2
22 | 120°34.5 | 119°30.9 37.8 | 46°00.4 11.7 | 110°51.5 57.6 | 149°42.8 16.1
23 | 135°37.0 | 134°30.6 36.5 | 61°01.9 11.7 | 125°53.5 57.9 | 164°45.0 16.0

Mer.pass. 13:59

v -0.3" d 1.3’ m -3.94

v 15 d0.1 mo0.22

v 20 d02 m-212

v 22 d0.1 m0.83
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DUT1 = UT1-UTC = -0.0144 sec

AT = TT-UT1 = +69.1984 sec

2023 February 18 to Feb. 20 UT

h Sun Moon
Sat GHA Dec GHA v Dec d HP Lat. Twilight_ . Sunrise Sunset . _Twilight
0 176°31.1 S11°48.2 | 208°08.6 25 S25°433 7.0 60.8 Naut. _ Civil Civil _ Naut.
1 191°31.2 474 | 222°30.1 2.6'  25°363 7.1' 609’ N72° | 05:58 07:17  08:32 15:57  17:12 18:32
2 206°31.2 46.5 | 236°51.7 2.6 25°29.2 73" 60.9’ N 70° | 05:58  07:09 08:16 16:13 17:20 18:31
3 221°31.3 + 456 | 251°13.3 2.7 25°21.9 7.5 60.9 68° 05:58 07:03 08:02 16:27 17:26 18:31
4 236°31.3 447 | 265°35.1 2.8 25°144 77" 609 66° | 05:58  06:57  07:52 16:37  17:32 18:31
5 251°31.4 43.8 | 279°56.8 2.8 25°06.7 7.8 60.9 64° | 05:57  06:53 07:42 16:46 17:36 18:32
6 266°31.4 S11°43.0 | 294°18.6 2.9' S24°589 8.1  60.9 62° | 05:57  06:48  07:35 16:54  17:40  18:32
7 281°31.5 421 | 308°40.5 3.0' 24°50.8 8.3  60.9’ 60° | 05:56  06:45  07:28 17:01 17:44  18:32
8 296°31.5 412 | 323°025 3.0  24°425 84" 610 N58° | 05556  06:41  07:22 17:.07  17:47  18:33
o 311°31.6 © 403 1 337°245 31" 24°341 86" 6L 56° | 05:55  06:38  07:17 | 17:12  17:50  18:34
10 326°31.6 39.4 | 351°466 32 24°255 88 610 54° | 0555 0636  07:12 1717 1753 1834
1 341°31.7 38.5 6°08.8 3.3 247167 9.0° 61.0 52° | 05:54  06:33 07:08 17:21 17:55 18:35
12 356°31.7 S11°37.7 | 20°31.1 3.3' S24°07.7 9.2° 61.0 50° | 05:53  06:31  07:04 17:25 17:58  18:35
13 11°31.8 36.8 | 34°53.4 34  23°585 93 610 45° | 05551  06:25  06:55 17:33 18:03  18:37
14 26°31.8 359 | 49°158 35 237492 96 610 N 40° | 05:40 06221  06:48 | 17:40  18:08  18:39
15 41°3L.9 350 | 63°383 36  23°396 97 6LO 35° | 0547  06:16  06:42 | 17:46  18:12 1841
16 56°31.9 341 78°009 3.7° 23°209 98" 610 30° | 05:44  06:12  06:37 | 17:51  18:16  18:44
17 71°32.0 332 | 92°236 3.7 23°20.1 10.1' 61.1 20° | 0539 0605 0627 18:01 1823 1849
18 86°32.0 S11°32.4 | 106°46.3 3.8' $23°100 102 61.1 N 10° | 05:32 05557  06:18 18:09 18:31 18:55
19 101°32.1 315 | 121°001 39'  22°598 103' 6Ll 0° | 05:25 0549  06:10 18:17  18:38  19:03
20 116°32.1 30.6 | 135°32.1 4.0'  22°495 10.6' 61.1’ o . ) ) . ) .
21 131°32.2 207 | 149°55.1 4.1 22°389 107" 61.1' s ;go 82:32 82:;‘} ggjgg }géi igjgg gég
22 146°32.2 28.8 | 164°18.2 4.2 22°282 10.9° 61.1 o : : : : : :
P 161323 570 | 178°a14 43 220173 110 6Ll 30 04:49  05:18  05:43 18:44  19:09  19:38
: : : : : : : 35° | 04:40  05:11  05:37 18:50  19:16  19:47
SD =162 d =109 SD = 16.6/ 40° | 04:28  05:02  05:30 18:56 19:25  10:59
45° | 04:13  04:51  05:23 19:04  19:35  20:13
Sun GHA Dec GHA v Dec d HP °
- ~ - ; . , , S 50 03:55  04:38  05:13 19:14  19:48  20:31
0 176032.3 S§11°27.0 193004.7 4.4 522006.3 11.2 61.1 52° 03:46 04:32 05:08 19:18 19:54 20:40
1 191°32.4 26.1 | 207°28.1 45 21°55.1 113" 611 54° | 03:35 0425  05:03 | 19:23  20:01  20:50
2 206232.5 25.3 221251.5 4.6' 21243.8 11.5 61.1 56° 03:23 04:17 04:58 19:28 20:09 21:02
3 221°32.5 T 244 236°151 47 21°323 117 611 58° | 03:09  04:08  04:52 | 19:3¢  20:18  21:16
4 236°32.6 235 | 250°38.8 4.8 21206 11.8° 6L1 S60° | 02:51  03:57  04:45 19:41 2028 21:33
5 251°32.6 226 | 265°02.6 4.9'  21°08.8 11.9° 61.1’
6 266°32.7 S11°21.7 | 279°26.4 5.0 S$20°56.9 12.1' 61.1 Lat. Moonrise Moonset
7 281°32.7 20.8 | 293°50.4 5.1'  20°448 122 61.1 Sat Sun Mon Sat Sun Mon
8 296°32.8 19.9 | 308°145 5.2’ 20°32.6 12.4 61.1' N 72° - - 10:02 - - 15:33
o [e] ’ o
9 311°32.8 © 190 | 322°387 53 20°202 125 611 N70° | mmm 198 00:32 - 1205  16:00
10 326°32.9 18.1 | 337°02.9 5.4 20°07.7 1277 61.1 65° | mmm 0957 0910 — 1331 1621
11 341°33.0 17.3 | 351°27.3 55 19°55.0 12.8' 61.1 66° | mmm 0918 08.52 — 1213 1637
12 356°33.0 S11°16.4 5°51.8 5.6 S19°422 12.9° 61.1 64° 09:13 08:50 08:38 12:08 14:39 16:49
13 11°33.1 155 | 20°16.4 5.7 19°29.3  13.0' 611 62° | 08:31  08:28 08:25 12:50 15:00 17:00
14 26233-1 14.6 34:41-1 5.8' 19216-3 13.2" 611 60° | 08:02  08:11 08:15 13:18 15:16 17:09
15 41°33.2 13.7 | 49°05.8 5.9  19°03.1 13.3' 61.1' o . . ) ) . .
16 56°33.3 128 | 63°30.7 60  18°49.8 134 611’ N 220 8;;3? 8;;22 ggjgg }g;g? }g;zg o
17 71°33.3 11.9 | 77°55.7 6.1 18°36.4 13.6' 61.1’ o : : : : : :
54 07:05  07:32  07:50 14:12 15:52  17:31
18 86°33.4  S11°11.0 92°20.8 6.2' S18°22.8 13.77 61.1 52° 06:52 07:22 07:44 14:25 16:01 17:36
19 101°33.4 10.1 | 106°46.0 63 18°09.1 138 6Ll 50° | 06:40 07.14  07-38 1437 16:00  17.41
3(1) }égoggg 83'§ géoéég g-‘;: };Oif-i }i-g: 21-1’ 45° | 06:16  06:55  07:25 15:00 16:27 17:52
5 146°33.6 074 | 150°023 66 179074 141 611" N40° | 0556  06:30  07:15 15:19 16:41 18:01
>3 161°33 7 065 | 164°270 67  17°133 142 611 35 05:39  06:26  07:05 15:35 16:52  18:08
- - : : = : - 30° | 05:25  06:15  06:57 15:48 17:03  18:15
SD=162" d=09 SD =167 20° | 05:00 0555  06:43 16:11 17:20 18:26
N 10° | 04:39  05:38  06:31 16:31 17:35  18:36
Mon GHOA Doec G:'A v Doec d HP 0° | 0419  05:21  06:19 | 16:49  17:49  18:45
0 176°33.7 S11°05.7 | 178°53.6 6.8' S16°50.1 14.4' 61.1 o ) ) . . . .
1 191°33.8 048 | 193°19.4 6.9°  16°447 144 611 s ;go 82:22 82:22 82222 }ZSZ }g:‘fg }3:31
2 206°33.9 03.9 | 207°45.4 7.0'  16°30.3 146 61.0’ 30° | 0313 0427 0541 17-40 1835  19:15
3 221°33.9 03.0 | 222°11.4 7.1  16°15.7 146  61.0’ 35° | 0258 0416 0533 1802 1845 1991
4 23634.0 021 | 236°375 72°  16°0L1 148" 610 20° | 0241 0402 0503 1817 1856  10:28
o | desaan sucoos | aston 14 sueas e ero | | (5| 22 03 os12 ) s 100 193
7 281°342  10°59.4 | 279°56.5 7.5  15°16.6 15.1' 61.0' S gg 8}:23 82:?2 gijgg 12:32 ig:g‘ll }gjgg
8 206°34.2 585 | 204°231 7.6'  15°01.5 15.1' 61.0’ o 198 030 044 1017 1939 19,
9 311°34.3 - 57.6 | 308°49.7 7.7 14°46.4 152" 61.0 540 0 : . > . > . . 155
. . . o , . 56 01:12  02:53  04:37 19:30  19:48  20:00
10 326°34.4 56.7 | 323°16.4 7.8 14°31.2  152'  61.0 o : : : : : :
11 341°34.4 55.8 | 337°43.2 7.9  14°16.0 15.4' 60.9 s Zgo 83:2% ggjgg gﬁ? ;gjgg ;gjig ggjgg
12 356°34.5 S10°54.9 | 352°10.2 8.0' S14°00.6 154’ 60.9
13 11°34.6 54.0 6°37.2 8.1  13°452 155  60.9' Sun Moon
14 26°34.6 53.1 21°04.3 8.2 13°29.7 156 60.9’ Da Eqn.of Time Mer Mer.Pass. Age
15 41°34.7 - 522 35°31.5 8.3 13°14.1 1577 60.9’ Y oo 12" Pass Upper  Lower 28-0
16 56°34.8 51.3 49°58.9 8.4’ 12°58.4 15.77 60.9’ mm:ss  mm:ss hh:mm hh:mm  hh:mm 8-0%
17 71°34.8 50.4 | 64°26.3 85  12°427 158  60.8' PP 1034 2305 |
18 86°34.9 S10°49.5 | 78°53.8 8.6 S12°269 159 60.8 : . . . .
19 101°34.9 48.6 93°21.4 8.7 12°11.0 15.9° 60.8 ;g gi; Ejig gjii g;g 00:05 .
20 116°35.0 477 | 107°49.0 8.8  11°55.1 16.0' 60.8’ : : . . .
21 131°35.1 46.8 | 122°16.8 8.9'  11°39.1 16.0' 60.8’
22 146°35.2 459 | 136°44.7 9.0'  11°23.1 162" 60.7’
23 161°35.2 450 | 151°12.6 9.0' 11°069 16.1' 60.7'
SD=162" d=09 SD = 16.7/

IERS Earth Orientation data as of 08-Dec-2022
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February 21, 22, 23 UT (Tue., Wed., Thu.)

Aries Venus Mars Jupiter Saturn Stars
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 150°39.4 | 149°30.3  S00°35.2 | 76°03.4 N25°11.8 | 140°55.4 NO02°58.1 | 179°47.2 S13°15.9 Alpheratz  357°36.7  29°13.0
1 165°41.9 | 164°30.0 33.9 | 91°04.9 11.9 | 155°57.4 58.3 | 194°49.3 15.8 Ankaa 353°00.0 -42°11.1
2 180°44.4 | 179°29.6 32.6 | 106°06.4 11.9 | 170°59.4 58.5 | 209°51.5 15.7 Schedar 349°333  56°39.9
3 195°46.8 | 194°29.3 - 313 | 121°07.8 - - 12.0 | 186°01.3 58.7 | 224°537 - - 156 Diphda 348°49.1 -17°51.8
4 210°49.3 | 209°29.0 30.0 | 136°09.3 12.1 | 201°03.3 58.9 | 239°55.8 15.5 Achernar  335°21.7  -57°07.5
5 225°51.7 | 224°28.7 28.7 | 151°10.8 12.1 | 216°05.3 59.2 | 254°58.0 15.4 Hamal 327°53.1  23°34.3
6 240°54.2 | 239°28.4  S00°27.3 | 166°12.3 N25°12.2 | 231°07.2 NO02°59.4 | 270°00.2 S13°15.3 Polaris  314°54.7  89°22.0
7 | 255°56.7 | 254°28.0 26.0 | 181°13.8 12.3 | 246°09.2 50.6 | 285°02.4 15.2 Acamar  315°13.1  -40°13.0
8 270°59.1 | 269°27.7 247 | 196°15.2 12.3 | 261°11.2 02°59.8 | 300°04.5 15.1 Menkar  314°07.8 4°107
9 286°01.6 | 284°27.4 23.4 | 211°16.7 -+ 124 | 276°13.1 03°00.0 | 315°06.7 - - 15.0 Mirfak  308°30.6  49°56.7
10 | 301°04.1 | 299°27.1 221 | 226°18.2 12,5 | 201°15.1 00.2 | 330°08.9 14.9 Aldebaran  200°41.3  16°333
11 | 316°06.5 | 314°26.8 20.8 | 241°19.7 125 | 306°17.1 00.5 | 345°11.1 14.8 Rigel 281°05.3  -8°10.6
12 | 331°000 | 320°26.4  S00°19.5 | 256°21.1 N25°12.6 | 321°19.1 N03°00.7 | 0°132 S13°14.7 Bcflpe'!a 333032'2 4208;"2‘
13 | 346°11.5 | 344°26.1 18.2 | 271°22.6 12.7 | 336°21.0 00.9 | 15°15.4 145 Ela”t'ﬁ 578°03.7  28°376
14 1°13.9 | 359°25.8 16.9 | 286°24.1 12.7 | 351°23.0 01.1 | 30°17.6 14.4 Al '.‘Ia 5789392 1°113
15 16°16.4 | 14°255 -+ 156 | 301°25.5 <. 128 6°25.0 013 | 45°19.7 - - 14.3 Bet l”'am 570°83.6 79246
16 31°18.9 | 29°25.2 14.3 | 316°27.0 12.9 | 21°26.9 015 | 60°21.9 14.2 ece geuse 5639808 520437
17 46°21.3 | 44°24.8 13.0 | 331°28.5 12.9 | 36°28.9 01.8 | 75°24.1 14.1 a”s‘.’ﬁﬂi 5589274 16°45.0
18 61°23.8 | 59°24.5  S00°11.7 | 346°30.0 N25°13.0 | 51°30.0 NO03°02.0 | 90°26.3 S13°14.0 Adhara  255°06.8  -29°00.4
19 76°26.2 | 74°24.2 10.4 1°31.4 13.1 | 66°32.8 022 | 105°28.4 13.9 Procyon  244°52.2 5°00.9
20 01°28.7 | 89°23.9 09.0 | 16°32.9 13.1 | 81°3438 02.4 | 120°30.6 13.8 Pollux 243°18.9  27°58.2
21 106°31.2 | 104°23.6 - 077 31°34.4 <+ 132 96°36.8 - 02,6 | 135°32.8 -+ 137 Avior 234°14.8 -59°35.1
22 121°33.6 | 119°23.2 06.4 46°35.8 13.3 | 111°38.7 02.8 | 150°34.9 13.6 Suhail 222°47.0 -43°31.6
23 | 136°36.1 | 134°22.9 05.1 | 61°37.3 13.3 | 126°40.7 03.1 | 165°37.1 13.5 Miaplacidus  221°37.7  -60°48.7
Mer.pass. 13:55 v-0.3 d13 m-3.94 v 15 d0.1 mo0.24 v 20 d02 m-212 v 22 d0.1 m0.84 Alphard  217°49.0 -8°45.6
Regulus  207°35.8 11°51.2
Wed | GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe 1937422 61°37.5
0 151°38.6 | 149°22.6  S00°03.8 | 76°38.8 N25°13.4 | 141°42.7 NO03°03.3 | 180°39.3 S13°13.4 Denebola 1827202~ 147205
. . . . . . . . . Gienah 175°44.9 -17°40.2
1 166°41.0 | 164°22.3 025 | 91°40.2 13.5 | 156°44.6 03.5 | 195°41.5 133 Acrux  173°013  -63°13.5
2 181°43.5 | 179°22.0  S00°01.2 | 106°41.7 135 | 171°46.6 03.7 | 210°43.6 13.2 Gacrux 1719520  -57°14.4
3 196°46.0 | 194°21.7 NO00°00.1 | 121°43.1 -+ 13.6 | 186°48.6 + 03.9 | 225°45.8 -+ 131 Alioth  166°13.9 55°40.8
4 211°48.4 | 209°21.3 01.4 | 136°44.6 13.6 | 201°50.5 04.2 | 240°48.0 13.0 Spica 158°237 -11°16.9
5 226°50.9 | 224°21.0 02.7 | 151°46.1 13.7 | 216°52.5 04.4 | 255°50.2 12.9 Alkaid  152°52.0  49°11.6
6 241°53.3 | 239°20.7 N00°04.0 | 166°47.5 N25°13.8 | 231°54.5 NO03°04.6 | 270°52.3 $13°12.8 Hadar 148°37.9 -60°28.8
7 256°55.8 | 254°20.4 05.3 | 181°49.0 13.8 | 246°56.4 04.8 | 285°54.5 12.7 Menkent 147°50.3  -36°28.9
8 271°58.3 | 269°20.1 06.7 | 196°50.5 13.9 | 261°58.4 05.0 | 300°56.7 12.6 Arcturus  145°49.2  19°03.5
9 287°00.7 | 284°19.7 08.0 | 211°51.9  -- 14.0 | 277°00.4 052 | 315°58.8 - - 125 Rigil Kent. 139°422  -60°55.6
10 | 302°03.2 | 299°19.4 09.3 | 226°53.4 14.0 | 292°02.3 05.5 | 331°01.0 12.4 Kochab 137°19.4  74°03.3
11 317°05.7 | 314°19.1 10.6 | 241°54.8 14.1 | 307°04.3 05.7 | 346°03.2 12.3 Zuben'ubi  136°57.6 -16°08.3
12 | 332°08.1 | 329°18.8 NO00°11.9 | 256°56.3 N25°14.2 | 322°06.3 N03°05.9 1°05.4 S13°122 Alphecca  126°05.0  26°38.0
13 | 347°10.6 | 344°18.5 13.2 | 271°57.7 14.2 | 337°08.2 06.1 | 16°07.5 121 Antares  112°17.8  -26°28.9
14 2°13.1 | 359°18.2 145 | 286°59.2 143 | 352°10.2 06.3 | 31°09.7 12.0 Atria  107°13.5  -69°03.9
15 17°15.5 | 14°17.8 - 158 | 302°00.7 - - 14.4 7°12.1 - 065 | 46°11.9 - - 11.9 Sabik  102°04.7  -15°45.2
16 32°18.0 | 29°17.5 17.1 | 317°02.1 144 | 22°14.1 06.8 | 61°14.1 11.8 Shaula  96°12.6  -37°07.1
17 47°20.5 | 44°17.2 18.4 | 332°03.6 145 | 37°16.1 07.0 | 76°16.2 11.7 Rasalhague 96200-1 12232-4
18 | 62°229 | 50°169 NO00°19.7 | 347°05.0 N25°14.6 | 52°18.0 NO3°07.2 | 01°184 S13°11.6 K E'X’“'” 320‘313'; 21052'8
19 77°25.4 | 74°16.6 21.0 2°06.5 14.6 | 67°20.0 07.4 | 106°20.6 11.5 aus V”St' 80032'5 '3‘;048'3
20 92°27.8 | 89°16.3 223 | 17°07.9 147 | 82°22.0 07.6 | 121°22.7 11.4 N eg:‘. 759409 26°16.1
21 | 107°30.3 | 104°15.9 23.7 | 32°00.4 - 147 | 97°23.9 - 07.9 | 136°249  -- 113 A‘I’".' 62°017 8556
22 | 122°32.8 | 119°15.6 25.0 | 47°10.8 14.8 | 112°25.9 08.1 | 151°27.1 11.2 b t""; 539087 569396
23 | 137°35.2 | 134°15.3 263 | 62°12.3 14.9 | 127°27.9 08.3 | 166°29.3 11.1 eDaZ;’Zb 199073 489018
Mer.pass. 13:51 v-0.3 d13 m-3.94 v 15 d 0.1 mo0.27 v 20 d02 m-212 v 22 d0.1 m0.85 Enif 33°40.6 9°58.7
Al'Na'ir  27°35.3  -46°51.1
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut ~ 15°16.6  -29°30.2
0 | 152°37.7 | 149°15.0 N00°27.6 | 77°13.7 N25°14.9 | 142°20.8 N03°08.5 | 181°31.4 S13°11.0 Scheat  13°47.1  28°12.4
: : : : : : : : : Markab  13°31.8  15°19.6
1 167°40.2 | 164°14.7 289 | 92°15.2 15.0 | 157°31.8 08.7 | 196°33.6 10.9
2 182°42.6 | 179°14.4 30.2 | 107°16.6 15.1 | 172°33.8 08.9 | 211°35.8 10.8 Feb 21 Tue SHA  Mer.pass
3 197°45.1 | 194°14.0 - 315 | 122°18.1 -+ 151 | 187°35.7 - 092 | 226°38.0 - - 10.7 Venus  358°50.9 14:02
4 212°47.6 | 209°13.7 32.8 | 137°19.5 15.2 | 202°37.7 09.4 | 241°40.1 10.6 Mars  285°24.0 18:54
5 227°50.0 | 224°13.4 341 | 152°21.0 15.3 | 217°39.6 09.6 | 256°42.3 10.5 Jupiter  350°16.0 14:34
6 242°525 | 239°13.1 NO00°35.4 | 167°22.4 N25°15.3 | 232°41.6 NO03°09.8 | 271°44.5 S13°10.4 Saturn _ 29°07.7 11:59
7 257°54.9 | 254°128 36.7 | 182°23.9 15.4 | 247°43.6 100 | 286°46.6 10.3 Feb 22 Wed SHA Mer.pass
8 272°57.4 | 269°12.5 38.0 | 197°25.3 15.5 | 262°45.5 10.3 | 301°48.8 10.2 Venus  357°44.0 14:03
9 287°50.9 | 284°12.2 39.4 | 212°26.7 .- 155 | 277°475 .- 105 | 316°51.0 - - 10.1 Mare  285°00.2 185
10 | 303°02.3 | 299°11.8 40.7 | 227°28.2 15.6 | 292°49.5 10.7 | 331°53.2 09.9 Jupiter  350°04.1 14:31
11 | 318°04.8 | 314°11.5 42.0 | 242°29.6 15.6 | 307°51.4 10.9 | 346°55.3 09.8 Saturn  29°00.7 1156
12 | 333°07.3 | 329°11.2 NO00°43.3 | 257°31.1 N25°15.7 | 322°53.4 NO03°11.1 1°57.5  S13°09.7
13 | 348°00.7 | 344°10.9 446 | 272°325 15.8 | 337°55.4 113 | 16°59.7 09.6 Feb 23 Thu SHA  Mer.pass
14 3°12.2 | 359°10.6 459 | 287°34.0 15.8 | 352°57.3 116 | 32°01.9 09.5 Venus  356°37.3 14:03
15 18°14.7 | 14°10.3 . 472 | 302°354 - - 15.9 7°59.3 .- 11.8 | 47°04.0 - 09.4 Mars  284°36.0 18:49
16 33°17.1 | 29°09.9 485 | 317°36.8 16.0 | 23°01.2 120 | 62°06.2 09.3 Jupiter  349°52.1 14:28
17 48°10.6 | 44°09.6 49.8 | 332°38.3 16.0 | 38°03.2 122 | 77°08.4 09.2 Saturn _ 28753.7 11:52
18 63°22.1 | 59°09.3 NO00°51.1 | 347°39.7 N25°16.1 | 53°05.2 NO03°12.4 | 92°10.5 S13°09.1 Horizontal parallax
19 78°245 | 74°09.0 52.4 2°41.2 16.2 | 68°07.1 12.7 | 107°12.7 09.0 Venus: 0.1
20 93°27.0 | 89°08.7 537 | 17°42.6 16.2 | 83°09.1 12.9 | 122°14.9 08.9 Mars: 0.1
21 | 108°29.4 | 104°08.4 - 551 | 320440  -- 163 | 98°11.1 -+ 131 | 137°17.1 - 08.8
22 | 123°31.9 | 119°08.1 56.4 | 47°455 16.3 | 113°13.0 13.3 | 152°19.2 08.7
23 | 138°34.4 | 134°07.7 57.7 | 62°46.9 16.4 | 128°15.0 135 | 167°21.4 08.6

Mer.pass. 13:47

v-03"d 13 m-3.94

v 14 d0.1 mo0.29

v 20 d02 m-211

v 22" d0.1’ m0.86
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DUT1 = UT1-UTC = -0.0153 sec

AT = TT-UT1 = +69.1993 sec

2023 February 21 to Feb. 23 UT

h Sun Moon
Tue GHA Dec GHA v Dec d HP Lat. Twilight_ . Sunrise | Sunset . Twilight
0 176°35.3 S10°44.1 | 165°407  0.I' S10°50.8 16.2' 60.7 Naut.  Civil Civil  Naut.
1 191°35.4 43.2 180°08.8 9.2' 10°34.6 16.3’ 60.7' N 72° 05:45 07:03 08:16 16:13 17:26 18:45
2 206°35.4 423 | 194°37.0 9.3’ 10°18.3 16.3' 60.7 N 70° 05:46 06:57 08:01 16:27 17:32 18:43
3 221°35.5 © 414 | 209°053 9.4’ 10°02.0  16.3'  60.6’ 68° | 05:47  06:51  07:50 16:39  17:37  18:42
4 236°35.6 40.5 223°33.7 9.5’ 09°45.7 16.4’ 60.6’ 66° 05:48 06:47 07:40 16:48 17:41 18:41
5 251°35.6 39.6 238°02.2 9.5’ 09°29.3 16.5’ 60.6’ 64° 05:48 06:43 07:32 16:56 17:45 18:40
6 266°35.7 $10°38.7 252°30.7 9.6’ S09°12.8 16.5’ 60.6’ 62° 05:49 06:40 07:26 17:03 17:48 18:40
7 281°35.8 37.8 266°59.3 9.7 08°56.3 16.5’ 60.5' 60° 05:49 06:37 07:20 17:09 17:51 18:40
8 296°35.8 36.9 281°28.1 9.8 08°39.8 16.5’ 60.5’ N 58° 05:49 06:34 07:14 17:14 17:54 18:40
9 311235.9 + 36.0 295256.8 9.9: 08223.3 16.6: 60.5: 56° 05:49 06:32 07:10 17:18 17:56 18:40
10 326036.0 35.1 3100257 9A9’ 080067 16A6’ 60.5' 54° 05:48 06:29 07:05 17:23 17:59 18:40
11 341°36.1 34.2 324°54.6 10.0 07°50.1 16.7 60.4 52° 05:48 06:27 07:01 17:26 18:01 18:40
12 356°36.1 S10°33.3 339°23.7 10.1" S07°33.4 16.7' 60.4' 50° 05:48 06:25 06:58 17:30 18:03 18:40
13 11°36.2 32.3 353°52.7 10.2' 07°16.7 16.7 60.4’ 45° 05:47 06:21 06:50 17:37 18:07 18:41
14 26°36.3 3.4 | 8°219 102' 07000 167" 60.4' N40° | 05:45 0617 0644 | 17:43 1811 1842
15 41°36.3 - 305 | 22°511 103 06°433 167 60.3' 35° | 0543 0613  06:30 | 1749 1815 1844
16 56°36.4 206 | 37°204 104" 06°266 168  60.3' 30° | o542  06:09  06:34 | 1758 1818 1846
17 71°36.5 28.7 | 51°49.8 104"  06°09.8 168 60.3 20° | 0837 0603 0695 | 1802 1824 1850
18 86°36.6 S10°27.8 66°19.3 10.5 S05°53.0 16.8’ 60.3' N 10° 05:31 05:56 06:17 18:10 18:31 18:56
19 101:36.6 26.9 80248.8 10.6' 05236.2 16.8' 60.2' 0° 05:25 05:49 06:10 18:17 18:38 19:02
20 116°36.7 26.0 95°18.3 10.6’ 05°19.4 16.8’ 60.2 o . . . . . .
21 131°36.8 251 | 100°48.0 107"  05°026 168 602 S10.| Bae el 0603 | 18 184 170
22 146°36.9 242 | 124°17.7 108 04°458 16.9° 60.1’ ° : : : : : :
23 161°36.9 23.3 138°47.4 10.8’ 04°28.9 16.8’ 60.1’ 30 04:52 05:21 05:46 18:41 19:05 19:34
: : : : : : : 35° | 04:43  05:14 05:40 18:46 19:12 19:43
SD=162" d=09 SD = 16.6' 40° | 04:32  05:06  05:34 18:52 19:20 19:54
45° | 04:19 0456 0527 | 18:59  19:30  20:07
Wed GHA Dec GHA v Dec d HP °
S - > - O - : S 50 04:01  04:44 05:18 19:08 19:42 20:24
0 176037.0 S10°22.4 153017.2 10.9 504012.1 16.9 60.1 52° 03:53 04:38 05:14 19:12 19:48 20:32
1 191°37.1 21.5 167°47.1 10.9’ 03°55.2 16.8’ 60.0’ 54° 03:43 04:31 05:10 19:16 19:54 20:42
2 206237.2 20.6 182217.1 11.0° 03238-4 16.9°  60.0° 56° | 03:32  04:24 05:05 19:21 20:01 20:53
3 221037.2 19.6 196047.1 11.1’ 03021.5 16.8’ 60.0’ 58° 03:19 04:16 04:59 19:26 20:09 21:05
4 236°37.3 18.7 211°17.1 11.1 03°04.7 16.9' 59.9' S 60° 03:03 04:06 04:53 19:32 20:19 21:21
5 251°37.4 17.8 225°47.2 11.2 02°47.8 16.8’ 59.9'
6 266°37.5 S10°16.9 | 240°17.4 11.2' S02°31.0 169 59.9' Lat. Moonrise Moonset
7 281°37.5 16.0 | 254°47.6 113’ 02°14.1 16.8' 59.8' Tue Wed Thu Tue Wed Thu
8 296237.6 15.1 269217.8 113 01257.3 16.8'° 59.8’ N 72° | 09:06  08:28 07:53 18:20 20:46 23:08
9 311°37.7 14.2 | 283°48.1 11.4 01°40.5 16.9° 59.8' o , . ) . . .
10 326°37.8 13.3 208°18.5 11.4 01°23.6 16.8’ 59.7' N Zgo ggij gg;g 8;3?‘ 12;3 ggig g;ij
o o ’ o ' i N . - N . .
11 341°37.8 12.4 312°48.9 11.4 01°06.8 16.7 59.7 66° 08:36 08:22 08:09 18:43 20:40 22:35
12 356°37.9 S10°11.4 | 327°19.4 115" S00°50.1 16.8' 59.7' 64° 08:28 08:20 08:12 18:48 20:39 22:27
13 11°38.0 105 | 341°49.9 115 00°33.3 16.8' 59.6' 62° | 08:22 0819  08:15 18:52  20:38 2221
14 26238.1 09.6 356220.4 11.6' '300216.5 16.7  59.6' 60° 08:17 08:18 08:18 18:56 20:37 22:15
15 41°38.2 - 087 | 10°51.0 11.6' 00°00.2 16.7' 59.6' o , , . , . ,
16 56°38.2 07.8 | 25°216 11.7' 00°16.9 16.7° 59.5' NSg’ | 0812 0817 08:21 18:59  20:36  22:10
17 71°38.3 069 | 39°522 117  00°33.6 16.7° 595 567 | 08:08  08:16 0823 | 19:02  20:36  22:06
54 08:04 08:15 08:25 19:05 20:35 22:02
18 86°38.4 $10°06.0 54°22.9 11.7’ N00°50.3 16.6’ 59.5’ 52° 08:00 08:14 08:27 19:07 20:34 21:59
19 101238.5 05.1 68253.7 11.8’ 01206.9 16.6’ 59.4' 50° 07:57 08:13 08:28 19:09 20:34 21:56
3(1) }éfoig‘g 8;-; 8305‘5‘-‘2‘ ﬁ-g: 810‘2‘8-? ig-g: gg-j: 45° | 07:50  08:12  08:32 | 19:14  20:33  21:49
22 146°38.7 023 | 112°26.1 11.9'  01°56.7 165  59.3' N40" | O7:44  08:10 0835 | 1918  20:32  21:43
23 161°38.8 01.4 126°57.0 11.9' 02°13.2 16.5' 59.3' 35 07:39 08:09 08:38 19:21 20:31 21:38
'/ ', = = / = . 30° 07:34 08:08 08:40 19:24 20:30 21:34
SD=162" d=09 SD =164 20° | 07:27  08:07  08:45 1920 20229  21:27
N 10° 07:20 08:05 08:48 19:33 20:28 21:20
Thu GHOA Dec G:'A v Dec d HP 0° | o713 0804 0852 | 10:37 20227 2114
0 176°38.9 $10°00.5 141°27.9 11.9’ N02°29.7 16.4’ 59.2 o . . . . . .
1 191°39.0  09°59.6 | 155°58.8  12.0' 02°46.1 16.5' 59.2' s ;80 g;:gg ggjgf 82223 }3:2&, 58232 3}:83
o o ) o , . : : : : : :
2 206°39.0 58.7 170°29.7 12.0 03°02.6 16.3 59.2 30° 06:52 07:59 09:04 19:50 20:23 20:55
3 221°39.1 - 57.7 185°00.7 12.0' 03°18.9 16.4 59.1 35° 06:47 07:58 09:06 19:53 20:22 20:51
4 236239.2 56.8 199231.7 12.0 03235.3 16.3’ 59.1' 40° 06;42 07;57 09;09 19;56 20;21 20;46
Al I A
7 281°39.5 541 | 243°04.9 12.1' 04°24.1 16.1' 59.0' S 5(2)0 82358 83353 ggjg 38382 ggjig ggjgi
8 206°39.5 532 | 257°36.0 121'  04°40.2 162 58.0' 2 2 2 el s 9 P
9 311°39.6 - 522 | 272°07.1 12.1’ 04°56.4 16.1' 58.9' 540 062 07253 09: ! 0207 0218 Oj 8
° ° s ° s , 56 06:17 07:52 09:23 20:09 20:17 20:25
10 326°39.7 51.3 286°38.3 12.2 05°12.5 16.0 58.9 ° . . . . X .
11 341°39.8 50.4 301°09.4 12.2' 05°28.5 16.0’ 58.8" 58 06:12 07:51 09:26 20:12 20:16 20:21
. : . . . . : S 60° 06:07 07:50 09:29 20:15 20:16 20:16
12 356°39.9 S09°49.5 315°40.6 12.2' N05°44.5 15.9’ 58.8’
13 11°40.0 48.6 330°11.8 12.2 06°00.4 15.9' 58.7' Sun Moon
14 26°40.0 47.7 344°43.0 12.2 06°16.3 15.8’ 58.7' Da Eqn.of Time Mer Mer.Pass. Age
15 41°40.1 - 467 | 359°142 122" 06°32.1 158" 58.7' Y 00" 12 Pass Upper  Lower 1-3
16 56°40.2 45.8 13°45.4 12.2 06°47.9 15.7° 58.6' mm:ss mm:ss hh:mm hh:mm hh:mm 1-10%
17 71°40.3 449 | 28°167 122  07°03.6 15.7' 586’ o1 | 1330 1336 1214 | 1325 0050 y
18 86°40.4  S09°44.0 42°479 12.3' NO7°19.3 156’ 585 i . : : . )
19 101°40.5 431 | 57°19.2 123 07°349 155 585 ;g ggi gj;g i;g 12%2 géjgé .
20 116°40.6 42.1 71°50.4 123’ 07°50.4 155" 585 - - . i .
21 131°40.7 - 412 86°21.7 12.3’ 08°05.9 15.4’ 58.4'
22 146°40.7 40.3 100°53.0 12.3’ 08°21.3 15.4’ 58.4
23 161°40.8 39.4 115°24.3 12.3' 08°36.7 15.3' 58.3'
SD =162 d=09 SD = 16.2'

IERS Earth Orientation data as of 08-Dec-2022
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February 24, 25, 26 UT (Fri., Sat., Sun.)

Aries Venus Mars Jupiter Saturn Stars
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 | 153°36.8 | 149°07.4 NO00°59.0 | 77°48.3 N25°16.5 | 143°16.9 NO03°13.8 | 182°23.6 S13°08.5 Alpheratz  357°36.7  29°13.0
1 | 168°39.3 | 164°07.1 01°00.3 | 92°49.8 16.5 | 158°18.9 14.0 | 197°25.8 08.4 Ankaa 353°09.0 -42°11.1
2 | 183°41.8 | 179°06.8 01.6 | 107°51.2 16.6 | 173°20.9 142 | 212°27.9 08.3 Schedar 349°333  56°39.9
3 | 198°44.2 | 194°06.5 - 02.9 | 122°526  -- 16.7 | 188°22.8  -- 14.4 | 227°30.1 - - 08.2 Diphda 348°49.1 -17°51.8
4 | 213°46.7 | 209°06.2 042 | 137°54.1 16.7 | 203°24.8 14.6 | 242°32.3 08.1 Achernar  335°21.7  -57°07.5
5 | 228°49.2 | 224°05.9 05.5 | 152°55.5 16.8 | 218°26.7 14.8 | 257°34.4 08.0 Hamal 327°53.1  23°34.3
6 | 243°51.6 | 239°055 NO01°06.8 | 167°56.9 N25°16.8 | 233°28.7 NO03°15.1 | 272°36.6 S13°07.9 Polaris  314°56.2  89°22.0
7 | 258°54.1 | 254°05.2 08.1 | 182°58.4 16.9 | 248°30.7 15.3 | 287°38.8 07.8 Acamar  315"13.1  -40°13.0
8 | 273°56.5 | 269°04.9 09.4 | 197°59.8 17.0 | 263°32.6 15.5 | 302°41.0 07.7 Menkar ~ 314°07.9 4°107
9 | 288°59.0 | 284°04.6 -+ 107 | 213°01.2 -+ 17.0 | 278°34.6 -+ 157 | 317°43.1 07.6 Mirfak ~ 308°30.6  49°56.7
10 | 304°01.5 | 299°04.3 12.1 | 228°02:6 17.1 | 293°36.5 15.9 | 332°453 07.5 Aldebaran  290°41.4  16°33.3
11 | 319°03.9 | 314°04.0 13.4 | 243°04.1 17.2 | 308°38.5 16.2 | 347°47.5 07.4 Rigel 281°053  -8°10.6
12 | 334°06.4 | 320°03.7 NO1°14.7 | 258°055 N25°17.2 | 323°405 NO03°164 | 2°497 S13°07.3 Bcflpe'!a gigogﬁ 420(2);‘2‘
13 | 349°08.9 | 344°03.4 16.0 | 273°06.9 17.3 | 338°42.4 16.6 | 17°51.8 07.2 Ea”t': 5789037 28°376
14 4°11.3 | 359°03.0 17.3 | 288°08.4 17.3 | 353°44.4 16.8 | 32°54.0 07.1 Al '.‘Iz 5759302 1°113
15 19°13.8 | 14°02.7  -- 18.6 | 303°09.8 - - 17.4 8°463 -+ 17.0 | 47°562 - - 07.0 Bet l"' m 570°83.6 79006
16 34°16.3 | 29°02.4 19.9 | 318°11.2 175 | 23°48.3 173 | 62°58.4 06.9 e 263%28  52°49.7
17 49°18.7 | 44°02.1 21.2 | 333°12.6 175 | 38°50.3 17.5 | 78°00.5 06.8 a"s‘fﬁﬁz 558974 16°45.0
18 64°21.2 59°01.8 NO01°22.5 348°14.1 N25°17.6 53°52.2 NO03°17.7 93°02.7 S$13°06.7 Adhara  255°06.8 -20°00.4
19 79°23.7 | 74°01.5 23.8 3°15.5 17.7 | 68°54.2 17.9 | 108°04.9 06.6 Procyon  244°52.2 5°00.9
20 94°26.1 | 89°01.2 25.1 | 18°16.9 17.7 | 83°56.1 18.1 | 123°07.0 06.5 Pollux 243°18.9  27°58.2
21 | 109°28.6 | 104°00.8 - 264 | 33°183 .- 17.8 | 98°58.1 -+ 18.4 | 138°09.2 - 06.4 Avior 234°148  -59°35.1
22 124°31.0 119°00.5 27.7 48°19.7 17.8 114°00.1 18.6 153°11.4 06.3 Suhail  222°47.0 _43°31.6
23 | 139°33.5 | 134°00.2 201 | 63°21.2 17.9 | 129°02.0 18.8 | 168°13.6 06.2 Miaplacidus  221°37.7  -69°48.8
Mer.pass. 13:43 | ©-03' d 1.3 m-3.94 | v 14 d01 m031 | 120 d02 m-211 | v 22 d0.1 m 086 Alphard  217°49.0  -8°45.6
Regulus  207°35.8 11°51.2
Sat | GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe  103°42.2  61°37.5
0 | 154°36.0 | 148°59.9 NO01°30.4 | 78°22.6 N25°18.0 | 144°04.0 NO03°19.0 | 183°15.7 S13°06.1 Dencbola 1827262 14 20.5
. . . . . . . . . Gienah  175°44.9 -17°40.2
1 | 169°38.4 | 163°59.6 317 | 93°24.0 18.0 | 159°05.9 19.2 | 198°17.9 06.0 Acrux  173°013  -63°13.5
2 | 184°40.9 | 178°59.3 33.0 | 108°25.4 18.1 | 174°07.9 195 | 213°20.1 05.9 Gacrux  171°52.0  -57°14.4
3 | 199°43.4 | 193°59.0 - 343 | 123°26.8  -- 181 | 189°09.9 - - 10.7 | 228°223 - 05.8 Alioth  166°13.9  55°40.9
4 | 214°45.8 | 208°58.7 35.6 | 138°28.3 18.2 | 204°11.8 19.9 | 243°24.4 05.7 Spica 158°237 -11°17.0
5 | 229°48.3 | 223°58.3 36.9 | 153°20.7 18.3 | 219°13.8 20.1 | 258°26.6 05.6 Alkaid  152°52.0  49°11.6
6 | 244°50.8 | 238°58.0 N01°38.2 | 168°31.1 N25°18.3 | 234°15.7 NO03°20.3 | 273°28.8 S13°05.5 Hadar 148°37.90 -60°28.8
7 | 259°53.2 | 253°57.7 39.5 | 183°32.5 18.4 | 249°17.7 20.6 | 288°31.0 05.4 Menkent 147°50.2  -36°28.9
8 | 274°55.7 | 268°57.4 40.8 | 198°33.9 18.5 | 264°19.7 20.8 | 303°33.1 05.2 Arcturus  145°49.2  19°03.5
9 | 289°58.2 | 283°57.1 421 | 213°353 - - 185 | 279°21.6 21.0 | 318°353 - - 05.1 Rigil Kent. 139°422  -60°55.6
10 | 305°00.6 | 298°56.8 43.4 | 228°36.8 18.6 | 204°23.6 212 | 333°37.5 05.0 Kochab 137°19.3  74°03.3
11 | 320°03.1 | 313°56.5 447 | 243°38.2 18.6 | 309°25.5 21.4 | 348°39.7 04.9 Zuben'ubi  136°57.6 -16°08.3
12 | 335°05.5 | 328°56.2 NO01°46.0 | 258°39.6 N25°18.7 | 324°27.5 N03°21.7 3°41.8 S13°04.8 Alphecca  126°05.0  26°38.0
13 | 350°08.0 | 343°55.8 47.3 | 273°41.0 18.8 | 339°29.4 21.9 | 18°44.0 04.7 Antares  112°17.8  -26°28.9
14 5°10.5 | 358°55.5 48.7 | 288°42.4 18.8 | 354°31.4 22.1 | 33°46.2 04.6 Atria  107°13.5  -69°03.9
15 20°12.9 13°55.2 50.0 | 303°43.8 - 189 9°33.4 223 | 48°48.3 04.5 Sabik  102°04.6  -15°45.2
16 35°15.4 | 28°54.9 51.3 | 318°45.2 18.9 | 24°353 225 | 63°50.5 04.4 Shaula  96°12.6  -37°07.1
17 50°17.9 43°54.6 52.6 | 333°46.6 19.0 39°37.3 22.8 78°52.7 04.3 Rasalhague ~ 96°00.1  12°32.4
R R R R R R R R R Eltanin  90°43.1  51°28.8
18 65°20.3 | 58°54.3 NO01°53.9 | 348°48.0 N25°19.1 | 54°39.2 NO03°23.0 | 93°54.9 S13°04.2 Kaus Aot 830348 34°92.4
19 80°22.8 | 73°54.0 55.2 3°49.4 19.1 | 69°41.2 232 | 108°57.0 04.1 aus V"S . 80°345 389480
20 05°25.3 | 88°53.7 56.5 | 18°50.9 19.2 | 84°43.1 23.4 | 123°59.2 04.0 N egka. 759409 26°16.1
21 | 110°27.7 | 103°533 - 57.8 | 33°523 -+ 192 | 99°45.1 - 236 | 139°01.4 - 03.9 A‘l‘”.' 62°017 89556
22 | 125°30.2 | 118°53.0 01°59.1 | 48°53.7 19.3 | 114°47.1 23.9 | 154°03.6 03.8 P ta'k' 539087 .56°396
23 | 140°32.6 | 133°52.7 02°00.4 | 63°55.1 19.4 | 129°49.0 241 | 169°05.7 03.7 esgﬁgb 290073 480018
Mer.pass. 13:39 v -0.3 d 1.3 m-3.94 v 14 d0.1 mo0.33 v 20 d0.2" m-211 v 22 d01 mo.87 Enif 33°40.6 9°58.7
Al Na'ir  27°35.3  -46°51.1
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15216.6 —29230.2
0 | 155°35.1 | 148°52.4 N02°01.7 | 78°56.5 N25°10.4 | 144°51.0 NO03°24.3 | 184°07.0 S13°03.6 Scheat  13°47.1 287124
1 | 170°3756 | 163°52.1 030 | 93°57.9 105 | 159°52.9 245 | 199°10.1 03.5 Markab 13°31.8 157196
2 | 185°40.0 | 178°51.8 04.3 | 108°59.3 195 | 174°54.9 247 | 214°12.3 03.4 Feb 24 Fri SHA  Mer.pass
3 | 200°42.5 | 193°51.5 - 05.6 | 124°00.7 - - 19.6 | 189°56.8 25.0 | 229°14.4 - 033 Venus  355°30.6 14:04
4 | 215°45.0 | 208°51.2 06.9 | 139°02.1 19.7 | 204°58.8 252 | 244°16.6 03.2 Mars 284°11.5 18:47
5 | 230°47.4 | 223°50.8 08.2 | 154°03.5 19.7 | 220°00.8 25.4 | 259°18.8 03.1 Jupiter  349°40.1 14:25
6 245°49.9 | 238°50.5 N02°09.5 | 169°04.9 N25°19.8 | 235°02.7 NO03°25.6 | 274°21.0 S13°03.0 Saturn  28°46.7 11:49
7 | 2609524 | 253°502 109 | 184°06.3 198 | 250°04.7 258 | 280°231 02.9 Fob 25 Sat SHA Mer.pass
8 | 275°54.8 | 268°49.9 12.2 | 199°07.7 19.9 | 265°06.6 26.1 | 304°25.3 02.8 Venus  354993.0 14:04
9 | 2090°57.3 | 283°49.6 - - 13.5 | 214°09.1 -+ 20.0 | 280°08.6 26.3 | 319°27.5 02.7 Mars  283°46.6 18:45
10 | 305°59.8 | 298°49.3 14.8 | 229°10.5 20.0 | 295°10.5 26.5 | 334°20.7 02.6 Juiter  349°28.0 1495
11 | 321°02.2 | 313°49.0 16.1 | 244°11.9 20.1 | 310°12.5 26.7 | 349°31.8 02.5 " e Z
Saturn  28°39.8 11:45
12 | 336°04.7 | 328°48.7 NO02°17.4 | 259°13.3 N25°20.1 | 325°14.4 NO03°26.9 4°340 S13°02.4
13 | 351°07.1 | 343°48.4 18.7 | 274°14.7 202 | 340°16.4 272 | 19°36.2 02.3 Feb 26 Sun SHA  Mer.pass
14 6°00.6 | 358°48.0 200 | 289°16.1 203 | 355°18.4 274 | 34°38.3 02.2 Venus  353°17.3 14:05
15 | 21°121 | 13°47.7 213 | 304°17.5 203 | 10°20.3 276 | 49°405 - - 02.1 Mars  283°21.4 18:42
16 | 36°145 | 28°47.4 22,6 | 319°18.9 204 | 25°22.3 278 | 64°42.7 02.0 Jupiter  349715.9 14:19
17 | 51°17.0 | 43°47.1 23.9 | 334°20.3 204 | 40°24.2 28.1 | 79°44.9 01.9 Saturn 287328 11:42
18 66°19.5 | 58°46.8 NO02°25.2 | 349°21.7 N25°20.5 | 55°26.2 NO03°28.3 | 94°47.0 S13°01.8 Horizontal parallax
19 81°21.9 | 73°46.5 26.5 4°23.1 20.6 | 70°28.1 28.5 | 109°49.2 01.7 Venus: 0.1
20 96°24.4 | 88°46.2 27.8 | 19°24.5 20.6 | 85°30.1 28.7 | 124°51.4 01.6 Mars: 0.1
21 | 111°26.9 | 103°45.9 - 201 | 34°259 - 20.7 | 100°32.0 - 28.9 | 139°53.6 - 015
22 | 126°29.3 | 118°45.6 30.4 | 49°27.3 20.7 | 115°34.0 202 | 154°55.7 01.4
23 | 141°31.8 | 133°45.2 317 | 64°28.6 20.8 | 130°36.0 20.4 | 169°57.9 01.3

Mer.pass. 13:35

v-03"d 13 m-3.94

v 14 d0.1 m0.35

v 20 d02 m-211

v 22 d0.1’ m0.87
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DUT1 = UT1-UTC = -0.0178 sec AT = TT-UT1 = 469.2018 sec 2023 February 24 to Feb. 26 UT

h Sun Moon
Fri GHA Dec GHA v Dec d HP Lat. N -:-Wlhgh(t:. i Sunrise Sunset Gi _'|I'W|I|gh'\t| "
0 176°40.9  S09°38.5 | 120°55.5 12.3' N08°52.0 15.2° 58.3' aut. vi vl aut.
1 191°41.0 37.5 | 144°268 12.3 09°07.2 152" 58.3' N 72° | 05:31  06:49 08:00 16:28 17:40 18:58
2 206°41.1 36.6 158°58.1 12.3' 09°22.4 15.1 58.2" N 70° 05:34 06:44 07:47 16:40 17:44 18:55
3 221241-2 + 357 173229-4 12.3' 09237-5 15.0" 582 68° | 05:36  06:40 07:37 16:50 17:48 18:52
4 236041.3 34.8 188000.7 12.3, 09052.5 15.0, 58.1' 66° 05:38 06:37 07:29 16:58 17:51 18:50
5 251°41.4 33.8 202°32.0 12.3 10°07.5 14.9 58.1 64° 05:39 06:34 07:22 17:05 17:54 18:49
6 266°41.4 S09°32.9 | 217°03.3 12.3' N10°22.4 148 58.1 62° | 05:40  06:31 07:16 17:11 17:56 18:48
7 281°41.5 32.0 | 231°346 123 10°37.2 147 580’ 60° | 05:41  06:29 07:11 17:16 17:59 18:47
8 296°41.6 31.1 | 246°05.8 12.3' 10°51.9 1477 58.0' N58° | 0541 0627 07:06 1721 18:01 18:46
o o , o , : : : : ° :
9 311041.7 * 301 260037.1 12.3’ 11006.6 14.6 57.9 560 05:42 06:25 07:02 17:25 18:03 18:46
10 326°41.8 202 | 275°08.4  12.3' 119212 145" 57.9° 54° | 0542 0623 0659 1728 18:04 18:45
11 341°41.9 28.3 289°39.6 12.2 11°35.7 145 57.9 52° 05:42 06:21 06:55 17:32 18:06 18:45
12 356°42.0 S09°27.4 | 304°10.9 12.2' N11°50.2 143 57.8' 50° | 05:42  06:19 06:52 17:35 18:08 18:45
13 11°42.1 26.5 | 318°42.1 122 12°04.5 14.3' 578 45° | 05:42  06:16 06:45 17:41 18:11 18:45
14 26°42.2 255 | 333°13.3 12.2 12°18.8 142" 57.7 N40° | 0541  06:12 06:40 17:47 18:14 18:46
o o ’ o il ’ - - - N N -
15 41°42.3 24.6 | 347°446 122 12°330 142" 57.7 35° | 0540  06:00 0635 1752 1817 18:47
16 56°42.4 23.7 2°158  12.2 12°472 140" 57.7 30° | 0539 0606 0631 1756 18:20 18:48
17 71°42.5 22.8 16°47.0 12.2 13°01.2 1400 57.6 20° | 0535 0601 0623 1803 1826 1851
18 86°425 S09°21.8 | 31°18.1 122 N13°152 13.8' 57.6’ N 10° | 05:30  05:55 06:16 18:10 18:31 18:56
19 101:42.6 20.9 45249.3 12.2' 13229.0 13.8' 57.5 0° 05:24 05:49 06:10 18:16 18:37 19:02
20 116°42.7 20.0 | 60°205 12.1’ 13°42.8 13.8° 575 ° ) ) ) . . .
21 131°42.8 19.1 74°51.6 12.1 13°56.6 13.6' 57.5 S ;80 ggjé; gf.,:;fi 82122 }§§3 }2;@‘2‘ }3:‘1’3
22 146°42.9 18.1 | 89°22.7 121 14°10.2 135 57.4 30° | 0454 0523 05:43 18:38 19:02 1031
23 161°43.0 17.2 | 103°53.8 12.1' 14°23.7 135 57.4’ o : : : : : :
~ - : : : : : 35 04:46  05:17 05:43 18:43 19:08 19:39
SD=162" d=09 SD = 15.9 40° | 04:36  05:09 05:37 18:48 19:16 19:49
45° | 04:24  05:00 05:31 18:54 19:25 20:01
Sat GHA Dec GHA v Dec d HP S50° | 04:08 04:49  05:23 | 19:02  19:36  20:17
0 176243.1 $09°16.3 118224.9 21 N14237.2 133 57.3' 52° | 04:00 0444 0520 19-05 19-41 20:25
1 191°43.2 15.3 132°56.0 12.0 14°50.5 13.3 57.3 54° 03:51 04:38 05:16 19:09 19:47 20:33
2 206°43.3 14.4 | 147°27.0 120 15°03.8 13.2' 57.3' 56° | 03:41  04:31 05:11 19:13 19:53 20:43
3 221:43.4 - 135 161258.1 12.0: 15217.0 13.0: 57.2: 58° 03:29 04:24 05:06 19:18 20:00 20:55
4 236°43.5 12.6 176°29.1 12.0 15°30.0 13.0 57.2 S 60° 03:15 04:15 05:01 19:24 20:09 21:09
5 251°43.6 11.6 | 191°00.1 12.0’ 15°43.0 12.9° 57.1
6 266°43.7 S09°10.7 | 205°31.0 11.9° N15°55.0 128" 57.1' Lat. ~ Moonrise ~ Moonset
7 281°43.8 09.8 | 220°02.0 11.9' 16°08.7 12.7" 57.1 Fri Sat Sun Fri Sat Sun
8 296°43.9 08.8 | 234°329 11.9’ 16°21.4 12.7° 57.0’ N 72° | 07:14  06:15 — 01:50 —
o . o ’ o '
9 311°44.0 07.9 | 249°03.8 119 167341 125" 57.0° N70° | 0731 0652 = 01:14 =
10 326°44.1 07.0 | 263°34.7 11.8 16°46.6 124 56.9 68° | o7.44  07:18 06:33 00:49 0316
11 341°44.2 06.1 | 278°05.5 11.8' 16°59.0 12.3' 56.9' 66° | 0755  07-39 07-15 00:31 02-35
12 356°44.3  S09°05.1 | 292°36.3 11.8" N17°11.3 12.2 56.9' 64° 08:04 07:55 07:44 00:15 02:07
13 11°44.4 04.2 | 307°07.1 11.8' 17°235 122" 56.8’ 62° | 0812  08:00 08:06 . 00:03 01:46
14 26°44.5 03.3 | 321°37.9 11.7 17°35.7  12.0° 56.8' 60° | 08:19  08:21 08:24 23:52 L. 01:29
o . o ’ o ’ '
15 41°44.6 023 | 336°086 117 179477 119" 568 N8 | 0825 0831 08:39 9343 01:15
16 56°44.6 01.4 | 350°39.3 11.7 17°59.6  11.8' 56.7 ° : : : : :
17 71°447  09°00.5 | 5°10.0 1.7  18°11.4 11.7° 56.7' gio ggjgé ggjig gg;gi gggg 83;25
o o o ’ o ’ ’ : : : : :
18 86°44.8 S08°59.5 19°40.7 11.6 N18°23.1 11.6 56.6 52° 08:40 08:55 09:14 23:21 00:42
19 101°44.9 58.6 34°11.3 11.6’ 18°34.7 11.6’ 56.6’ 50° 08:44 09:02 09:23 23:16 00:34
20 116°45.0 57.7 48°41.9 11.6' 18°46.3 11.4 56.6" 45° 08:53 09:16 09:42 23:03 00:16
21 131°45.1 + 56.7 63°12.5 115 18°57.7 11.3' 56.5' o ) ) ) ) )
2 146°45.2 55.8 | 77°43.0 115  19°09.0 111 56.5' N40° | 09:00  09:27  09:57 | 22:53 00:02
23 161°45.3 549 | 92°135 115  19°20.1 11.I' 56.5' 35° 1 0907 09:37  10:10 | 22:45  23:49 v
- : - 30° | 09:12  09:46 10:22 22:37 23:39
SD=162" d=0.9 SD = 15.6 20° | 09:22  10:01 10:42 22:24 23:21 e
N 10° | 09:31  10:14 10:59 22:13 23:05 23:58
Sun GHA Dec GHA v Dec d HP 0° | 09:30 1027  11:16 | 22:02 2250  23:40
0 176°45.4  S08°54.0 | 106°44.0 11.4° N19°31.2 11.0' 56.4' o . ) . . . .
1 191°45.5 53.0 | 121°14.5 11.4' 19°42.2  10.9' 56.4' S ;80 gg:g? }82;2 ﬂgg §}:i$ 33138 §§§§
o o ’ o il ’ : N - . . -
2 206°45.6 52.1 | 135°44.9 11.4 19°53.1  10.77 56.4 30° | 1007  11-00 12:11 2108 59:02 5540
o o o ' N N " N N "
3 221°45.7 51.2 | 150°15.3 11.4 20°03.8 10.77 56.3 3° | 1013 11-18 12:23 2120 51:52 59:97
o o ’ o ' ' . . . . . .
4 236°45.9 50.2 | 164°45.6 11.3 20°14.5 10.5° 56.3 ° : : : : ) )
o o . on . . 40 10:20  11:29 12:37 21:12 21:40 22:13
5 251046-0 049-3 179016-0 11.3 200 50 104" 563 45° | 10:28 1142  12:53 | 21:02  21:27 2155
6 266°46.1 S08°48.4 | 193°46.2 11.3' N20°354 10.3° 56.2' o . . . . . .
7 281°46.2 47.4 | 208°16.5 11.2' 20°45.7 102" 56.2’ S50 10j38 11j57 13114 20j51 21110 21133
o . , . , . 52 10:42  12:04 13:24 20:45 21:02 21:23
8 296°46.3 46.5 | 222°46.7 11.2 20°55.9 10.1' 56.1 ° : : : : : :
R o . o , 54 10:47  12:12 13:35 20:40 20:53 21:11
9 311°46.4 - 455 | 237°16.9 112 21°06.0 10.0' 56.1 ° : : : : : :
R o . o , . 56 10:53  12:21 13:48 20:33 20:44 20:58
10 326°46.5 446 | 251°47.1 111 21°16.0 9.8 56.1 o : : : : : :
11 341°46.6 437 | 266°17.2 11.1' 21°258  9.8' 56.0’ 58 10:59 - 12:31 14:02 20:26 20:32 20:43
: : : : : : : $60° | 11:06  12:43 14:20 20:17 20:20 20:24
12 356°46.7 S08°42.7 | 280°47.3 11.1' N21°35.6  9.6° 56.0'
13 11°46.8 41.8 | 295°17.4 11.0° 21°452 95  56.0’ Sun Moon
14 26°46.9 40.9 | 309°47.4 1100 21°54.7 94" 559’ Da Eqn.of Time Mer Mer.Pass. Age
15 41°47.0 - 39.9 | 324°17.4 11.0° 22°041 92" 559 Y oo" 12" Pass Upper  Lower 4-6
16 56°47.1 39.0 | 338°47.4 10.9’ 22°13.3 9.2" 55.9 mm:ss  mm:ss hh:mm hh:mm  hh:mm | 18-37%
17 71°47.2 38.1 | 353°17.3  10.9’ 22°225  9.0° 559 2 | 1316 1312 1213 1551 0327
18 86°47.3  S08°37.1 7°47.2 10.9° N22°315 8.9 558 : : : : :
25 | 13:0 13: 12:13 16:39 04:15 )
19 101°47.4 36.2 | 22°17.1  10.8 22°40.4 8.8  55.8 % 1;‘53 1;_22 1213 1728 05:03 ‘
20 116°47.5 353 | 36°46.9 10.8' 22°49.2 8.7 558 : : - . .
21 131°47.6 343 | 51°16.7 108’ 22°57.9 8.6  55.7
22 146°47.7 33.4 | 65°46.5 10.7’ 23°06.5 8.4’ 55.7
23 161°47.8 324 | 80°16.2 10.7’ 23°14.9 83 557
SD=161 d=09 SD = 15.4'
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February 27, 28, 01 UT (Mon., Tue., Wed.)

Aries Venus Mars Jupiter Saturn Stars
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 156°34.3 | 148°449 NO02°33.0 | 79°30.0 N25°20.8 | 145°37.9 NO03°29.6 | 185°00.1 S13°01.2 Alpheratz  357°36.7  29°13.0
1 171°36.7 | 163°44.6 343 | 94°314 20.9 | 160°39.9 20.8 | 200°02.3 01.1 Ankaa 353°09.0 -42°11.1
2 186°39.2 | 178°44.3 35.6 | 109°32.8 21.0 | 175°4138 30.0 | 215°04.4 01.0 Schedar 349°33.3  56°39.9
3 201°41.6 | 193°44.0 - 36.9 | 124°342 .- 21.0 | 190°43.8 - 30.3 | 230°06.6 - 00.9 Diphda 348°49.1 -17°51.8
4 | 216°44.1 | 208°437 38.3 | 139°35.6 21.1 | 205°45.7 30.5 | 245°08.8 00.8 Achernar  335°21.7  -57°07.5
5 231°46.6 | 223°43.4 30.6 | 154°37.0 21.1 | 220°47.7 30.7 | 260°11.0 00.7 Hamal 327°53.1  23°34.3
6 246°49.0 | 238°43.1 N02°40.9 | 169°38.4 N25°21.2 | 235°49.6 NO03°30.9 | 275°13.1  S13°00.6 Polaris  314°57.3  89°22.0
7 261°51.5 | 253°42.7 422 | 184°39.8 21.3 | 250°51.6 31.1 | 290°15.3 00.5 Acamar  315°13.1  -40°13.0
8 276°54.0 | 268°42.4 435 | 199°41.2 21.3 | 265°53.5 31.4 | 305°17.5 00.4 Menkar ~ 314°07.9 4°10.7
9 201°56.4 | 283°42.1 - 448 | 214°425 21.4 | 280°55.5 - 31.6 | 320°19.7 00.3 Mirfak  308°30.6  49°56.7
10 | 306°58.9 | 208°41.8 46.1 | 229°43.9 214 | 205°57.4 31.8 | 335°21.8 00.2 Aldebaran  290°41.4  16°33.3
11 | 322°01.4 | 313°415 47.4 | 244°453 215 | 310°59.4 32,0 | 350°24.0  13°00.0 Rigel 281°053  -8°107
12 | 337°03.8 | 328°412 N02°487 | 250°467 N25°215 | 326°01.4 N03°323 | 5°262 S12°50.9 Bcﬂpe".a gggogi‘i 42035"2‘
13 | 352°06.3 | 343°40.9 50.0 | 274°48.1 21.6 | 341°03.3 325 | 20°28.4 59.8 eElat't'; 578°03.7  28°376
14 7°08.7 | 358°40.6 51.3 | 289°49.5 21.7 | 356°05.3 327 | 35°305 59.7 A ’.‘l"’ 576°30.2 10113
15 22°11.2 | 13°40.3 - 526 | 304°50.8 21.7 | 11°072  -- 32.9 | 50°32.7 59.6 Betolooin 5709536 79246
16 37°13.7 | 28°39.9 53.9 | 319°52.2 21.8 | 26°09.2 33.1 | 65°34.9 59.5 ece geuse 63950 8 5945,
17 | 520161 | 43°396 55.2 | 334°53.6 218 | 41°111 334 | 80°371 50.4 2opus 258037‘4 '?6045'(7)
18 67°18.6 | 58°39.3 NO02°56.5 | 349°55.0 N25°21.9 | 56°13.1 NO03°33.6 | 95°39.2 S12°59.3 Adhara  255°06.0  -29°00.4
19 82°21.1 | 73°39.0 57.8 4°56.4 219 | 71°15.0 33.8 | 110°41.4 50.2 Procyon  244°52.2 5°09.9
20 07°235 | 88°38.7  02°50.1 | 19°57.8 220 | 86°17.0 34.0 | 125°436 59.1 Pollux 243°18.9  27°58.2
21 | 112°26.0 | 103°38.4  03°00.4 | 34°59.1 .- 221 | 101°18.9 - 343 | 140°458 - 59.0 Avior 234°14.8  -50°351
22 | 127°28.5 | 118°38.1 017 | 50°00.5 22.1 | 116°20.9 34.5 | 155°47.9 58.9 Suhail 222°47.0  -43°317
23 | 142°30.9 | 133°37.8 03.0 | 65°01.9 222 | 131°228 34.7 | 170°50.1 58.8 Miaplacidus ~ 221°37.7  -69°48.8
Mer.pass. 13:31 | v 03 d13' m-395 | 114 d01' m037 | 20 d02 m-210 | v22 d0.1’ mo0.88 Alphard  217°49.0  -8°45.6
Regulus  207°35.8 11°51.2
Tue | GHA GHA Dec GHA Dec GHA Dec GHA Dec plubhe 1937422 617315
0 157°33.4 | 148°37.5 NO03°04.3 | 80°03.3 N25°22.2 | 146°24.8 NO03°34.9 | 185°52.3 S12°58.7 egfen‘;ﬁ 175°44.0  -17°402
1 172°35.9 | 163°37.1 05.6 | 95°04.6 223 | 161°26.7 35.1 | 200°54.5 58.6 Acrux  173°012  -63°13.5
2 187°38.3 | 178°36.8 06.9 | 110°06.0 223 | 176°28.7 35.4 | 215°56.6 58.5 Gacrux 1719529  -57°14.4
3 202°40.8 | 193°36.5 - 08.2 | 125°07.4 - 224 | 191°30.6 - 356 | 230°58.8 58.4 Alioth  166°13.9  55°49.9
4 | 217°432 | 208°36.2 09.5 | 140°08.8 225 | 206°32.6 35.8 | 246°01.0 58.3 Spica 158°237 -11°17.0
5 232°45.7 | 223°35.9 10.8 | 155°10.1 225 | 221°345 36.0 | 261°03.2 58.2 Alkaid  152°52.0  49°11.6
6 247°48.2 | 238°35.6 NO03°12.1 | 170°11.5 N25°22.6 | 236°36.5 NO03°36.2 | 276°05.3 S12°58.1 Hadar 148°37.8  -60°28.9
7 262°50.6 | 253°35.3 13.4 | 185°12.9 22.6 | 251°38.4 36.5 | 291°07.5 58.0 Menkent 147°59.2  -36°28.9
8 277°53.1 | 268°35.0 14.7 | 200°14.3 22.7 | 266°40.4 36.7 | 306°09.7 57.9 Arcturus  145°49.1  19°03.5
9 202°55.6 | 283°34.7 - - 16.0 | 215°15.6 - 227 | 281°424 .- 369 | 321°119 57.8 Rigil Kent. 139°42.1 -60°55.6
10 | 307°58.0 | 298°34.3 17.3 | 230°17.0 22.8 | 296°44.3 37.1 | 336°14.0 57.7 Kochab 137°19.3  74°03.3
11 323°00.5 | 313°34.0 18.6 | 245°18.4 22.8 | 311°46.3 37.4 | 351°16.2 57.6 Zuben'ubi  136°57.6  -16°08.3
12 | 338°03.0 | 328°33.7 N03°19.9 | 260°19.8 N25°22.9 | 326°48.2 N03°37.6 6°18.4  S12°57.5 Alphecca  126°05.0  26°38.0
13 | 353°05.4 | 343°33.4 21.2 | 275°21.1 23.0 | 341°50.2 37.8 | 21°206 57.4 Antares  112°17.7  -26°29.0
14 8°07.9 | 358°33.1 225 | 290°22.5 23.0 | 356°52.1 38.0 | 36°22.7 57.3 Atria  107°13.4  -69°03.9
15 23°10.4 | 13°328  -- 238 | 305°23.9  -- 231 | 11°54.1 - 382 | 51°249 - 57.2 Sabik  102°04.6  -15°45.2
16 38°12.8 | 28°325 25.1 | 320°25.2 23.1 | 26°56.0 385 | 66°27.1 57.1 Shaula  96°12.6  -37°07.1
17 53°15.3 | 43°32.2 26.4 | 335°26.6 23.2 41°58.0 38.7 81°29.3 57.0 Rasalhague ~ 96°00.1  12°32.4
R o R o o R o o Eltanin  90°43.1  51°28.8
18 68°17.7 | 58°31.9 NO03°27.7 | 350°28.0 N25°23.2 | 56°59.9 NO03°38.9 | 96°31.4 S12°56.9 Kaus A 839317  34°924
19 83°20.2 | 73°315 20.0 5°29.3 233 | 72°01.9 39.1 | 111°336 56.8 aus V“St' 80°345  38°48.0
20 08°22.7 | 88°31.2 30.3 | 20°30.7 233 | 87°038 39.4 | 126°3558 56.7 N egka‘. 750299 -26°16.1
21 | 113°25.1 | 103°30.9 - 316 | 35°32.1 - 234 | 102°05.8 - 306 | 141°38.0 - 56.6 Altsr 62017  8°55.6
22 | 128°27.6 | 118°30.6 329 | 50°33.4 235 | 117°07.7 39.8 | 156°40.1 56.5 Peac:)i'; 539086  .56°396
o o o o o . - .
23 | 143°30.1 | 133°30.3 342 | 65°34.58 23.5 | 132°09.7 40.0 | 171°423 56.4 Dench 299973 280018
Mer.pass. 13:28 v-0.3 d 1.3 m-395 v 1.4 d 0.1’ m0.40 v 20 d0.2” m-2.10 v 22 d0.1 mo0.88 Enif 33°40.6 9°58.7
Al'Na'ir  27°35.3  -46°51.1
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut ~ 15°16.6  -29°30.2
5 5 5 5 5 5 5 5 S Scheat  13°47.1  28°12.4
0 158°32.5 | 148°30.0 NO03°355 | 80°36.2 N25°23.6 | 147°11.6 NO03°40.2 | 186°445 S12°56.3 Moreh 130318 15°10.6
1 173°35.0 | 163°29.7 36.8 | 95°37.5 23.6 | 162°13.6 405 | 201°46.7 56.2 arka - :
2 188°37.5 | 178°29.4 38.1 | 110°38.9 23.7 | 177°155 40.7 | 216°48.9 56.1 Feb 27 Mon SHA  Mer.pass
3 203°39.9 | 193°29.1 - 39.4 | 125°40.3 - 23.7 | 192°175 - 409 | 231°51.0 56.0 Venus  352°10.7 14:05
4 | 218°42.4 | 208°28.7 40.7 | 140°41.6 23.8 | 207°19.4 41.1 | 246°53.2 55.9 Mars  282°55.8 18:40
5 233°44.9 | 223°28.4 420 | 155°43.0 23.8 | 222°21.4 414 | 261°55.4 55.8 Jupiter  349°03.7 14:16
6 248°47.3 | 238°28.1 N03°43.3 | 170°44.3 N25°23.9 | 237°23.3 NO03°41.6 | 276°57.6  S12°55.7 Saturn  28°25.8 11:38
7 263°49.8 | 253°27.8 446 | 185°45.7 23.9 | 252°25.3 418 | 291°59.7 55.6 Feb 28 Tue SHA Mer.pass
8 278°52.2 | 268°27.5 459 | 200°47.1 24.0 | 267°27.2 42.0 | 307°01.9 55.5 Venus  351°04.1 14:06
9 203°54.7 | 283°27.2 472 | 215°484 - - 241 | 282°29.2 - 423 | 322°04.1 55.4 Mare  282°20.0 18:38
10 | 308°57.2 | 298°26.9 485 | 230°49.8 24.1 | 297°31.1 425 | 337°06.3 55.3 Jupiter  348°51.4 14:12
o o o o o N :
11 | 323°50.6 | 313°26.6 498 | 245°51.1 24.2 | 312°33.1 427 | 352°08.4 55.2 Saturn  28°18.9 1135
12 | 330°02.1 | 328°26.2 NO03°51.1 | 260°525 N25°24.2 | 327°35.0 N03°42.9 7°10.6  S12°55.1
13 | 354°04.6 | 343°25.9 52.4 | 275°53.9 243 | 342°36.9 431 | 22°12.8 55.0 | | Mar 01 Wed SHA  Mer.pass
14 9°07.0 | 358°25.6 53.7 | 290°55.2 24.3 | 357°38.9 434 | 37°15.0 54.9 Venus  349°57.5 14:06
15 24°09.5 | 13°25.3 55.0 | 305°56.6 - 244 | 120408 - 436 | 52°17.1 - 54.8 Mars  282°03.6 18:36
16 39°12.0 | 28°25.0 56.3 | 320°57.9 244 | 27°42.8 438 | 67°19.3 54.7 Jupiter  348°39.1 14:09
17 54°14.4 | 43°247 57.6 | 335°59.3 245 | 420447 440 | 82°215 54.6 Saturn _ 28°12.0 11:31
18 69°16.9 | 58°24.4 NO03°58.9 | 351°00.6 N25°24.5 | 57°46.7 NO03°44.3 | 97°23.7 S12°545 Horizontal parallax
19 84°10.4 | 73°24.1 04°00.2 6°02.0 246 | 72°486 445 | 112°258 54.4 Venus: 0.1
20 09°21.8 | 88°23.38 015 | 21°03.4 246 | 87°50.6 447 | 127°28.0 543 Mars: 0.1
21 | 114°24.3 | 103°23.4 - 028 | 36°04.7 - 247 | 102°525 - 449 | 142°302 - 54.2
22 | 129°26.7 | 118°23.1 041 | 51°06.1 24.7 | 117°54.5 452 | 157°32.4 54.1
23 | 144°20.2 | 133°2238 05.4 | 66°07.4 24.8 | 132°56.4 45.4 | 172°34.5 54.0

Mer.pass. 13:24

v-0.3" d 1.3’ m-3.95

v 1.4 d0.1 mo0.42

v 1.9 d 0.2 m-2.10

v 22 d0.1 m0.89
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DUT1 = UT1-UTC = -0.0187 sec AT = TT-UT1 = 469.2027 sec 2023 February 27 to Mar. 01 UT

h Sun Moon
Mon GHA Dec GHA i Dec d HP Lat. Twilight_ . Sunrise | Sunset . _Twilight
0 176°47.0 S08°315 | 04°459 1077 N23°232 82 556 Naut.  Civil Civil  Naut.
1 191°48.0 30.6 109°15.6 10.6’ 23°31.4 8.0 55.6' N 72° 05:16 06:34 07:44 16:43 17:53 19:12
2 206°48.1 29.6 | 123°452  10.6' 23°39.4 8.0' 55.6' N 70° 05:21 06:31 07:33 16:54 17:56 19:07
3 221°48.3 -+ 28.7 | 138°14.8 10.6' 23°47.4 7.8 555 68° 05:24 06:28 07:25 17:02 17:59 19:03
4 236°48.4 27.7 152°44.4  10.5 23°55.2 7.7 55.5’' 66° 05:27 06:26 07:18 17:09 18:01 19:00
5 251°48.5 26.8 167°13.9 10.5’ 24°02.9 7.5 55.5’ 64° 05:29 06:24 07:12 17:15 18:03 18:58
6 266°48.6 S08°25.9 181°43.5 10.5’ N24°10.4 7.5 55.5’ 62° 05:31 06:22 07:07 17:20 18:04 18:56
7 281°48.7 24.9 196°12.9 10.5’ 24°17.9 7.3 55.4' 60° 05:32 06:20 07:02 17:24 18:06 18:54
8 206°48.8 24.0 | 210°424 104’ 24°252 72" 554’ N58° | 05:34  06:19  06:58 | 17:28  18:07  18:53
9 311248.9 <+ 230 225211.8 104: 24232.4 70: 55.4: 560 05:34 06:17 06:55 17:31 18:09 18:52
10 326°49.0 221 | 230°412 104 24°39.4 7.0° 553 01° | 0535 0616 0652 | 1738 1810 1851
11 341°49.1 21.2 254°10.6 10.3 24°46.4 6.8 55.3 52° 05:36 06:15 06:49 17:37 18:11 18:50
12 356°49.2 $08°20.2 268°39.9 10.3’ N24°53.2 6.6’ 55.3’ 50° 05:36 06:14 06:46 17:40 18:12 18:50
13 11°49.3 19.3 283°09.2 10.3’ 24°59.8 6.6' 55.3’ 45° 05:37 06:11 06:40 17:46 18:15 18:49
14 26°49.4 183 | 207°385 103 257064 64" 552 N40° | 05:37  06:08  06:35 | 17:50 1817  18:49
15 41°49.6 -+ 174 | 312°07.8  102'  25°128 63 552 35° | 0536 0606 0631 | 1784 1820  18.49
16 56°49.7 165 | 326°37.0 102 25°101 6.1 552 30° | 0536 0603 0627 | 1788 1892  18.50
17 71°49.8 155 | 341°06.2 10.2'  25°252 6.0' 55.2 20° | 0533 0559 0621 | 1808 1827  1seo
18 86°49.9 S08°14.6 355°35.4 10.2 N25°31.2 5.9’ 55.1' N 10° 05:29 05:54 06:15 18:10 18:31 18:56
19 101;’50.0 13.6 10:04.6 10.1' 25:37.1 5.8 55.1' 0° 05:24 05:48 06:09 18:16 18:37 19:01
20 116°50.1 12.7 24°33.7 10.1’ 25°42.9 5.6’ 55.1' o . . . . . .
21 131°50.2 -+ 118 39°02.8 10.1 25°48.5 5.5 55.1' s ;80 82;; 82;? 822? }ggé 122(3) ig?g
22 146°50.3 10.8 53°31.9 10.1' 25°54.0 5.4’ 55.0' °
= A 8| a0 BRe 4 2D 30° | 0457  05:26 0550 | 18:35  18:59  19:28
. . . . . . : 35° 04:49 05:20 05:46 18:39 19:05 19:35
SD =161 d=09 SD — 15.2' 40° | 04:40  05:13  05:41 | 1843  10:11  10:44
45° | 0428  05:05 0535 | 1849  10:19  19:55
Tue GHA Dec GHA v Dec d HP o
- - i , - , , $50° | 04:14 0455  05:228 | 1856 1920  20:10
0 176°50.6  S08°08.9 82°30.0 10.0 N26°04.6 5.1 55.0 52° 04:07 04:50 05:25 18:59 19:34 20:17
1 191°50.7 080 | 96°50.0 10.0'  26°09.7 50' 550’ 54° | 03:58  04:45 0522 | 19:02  10:30  20:25
2 206°50.3 07.0 | 111°280 100'  26°147 48 549 56° | 03:49  04:39  05:18 | 10:06  19:45  20:34
3 221050.9 -+ 06.1 125057.0 10.0 26019.5 4.7 54.9' 58° 03:38 04:32 05:14 19:10 19:52 20:45
4 236°51.0 05.2 | 140°26.0 99 26°242 4.6' 549 S60° | 03:25  04:24  05:09 | 19:15  19:59  20:57
5 251°51.1 04.2 154°54.9 9.9’ 26°28.8 4.4 54.9'
6 266°51.2  S08°03.3 | 169°23.8 9.9 N26°33.2 4.3 548 Lat. Moonrise Moonset
7 281°51.4 023 | 183°52.7 9.9’ 26°37.5 4.2' 54.8' Mon Tue Wed Mon Tue Wed
8 296°51.5 01.4 | 198°21.6 9.9' 26°41.7 4.0 54.8 N 72° — — — —] — —
o o o il o ’ ’
S| R ebliml B EM R EAv|S S S S S S
’ ’ : ) : : : 68° — — — — — —
11 341°51.8 58.5 241°48.2 9.8 26°53.3 3.7 54.7 66° — — — —/ — —
12 356°51.9 S07°57.6 | 256°17.1 9.8 N26°57.0 3.5 54.7 64° 07:26 [ — [ — 04:09 [ — [ —
13 11°52.0 56.6 | 270°45.9 9.8’ 27°005 33 547 62° | 08:04  08:05  08:20 03:31  05:17 06:51
14 26252.2 55.7 285214.7 9.8' 27‘:03.8 32" 54.7 60° 08:31 08:47 09:20 03:05 04:36 05:51
15 41°523 .- 548 | 299°435 9.8  27°07.0 3.1' 547 o _ _ , , _
16 56°52.4 53.8 | 314°12.3 9.8  27°101 2.9 546 N587 | 08:53 0915 09:53 | 0244 04:08  05:17
17 71°52.5 52.9 328°41.1 9.8 27°13.0 2.9 54.6' 560 09:10 09:37 10:18 02:27 03:46 04:52
54 09:25 09:55 10:38 02:13 03:28 04:33
18 86°52.6  S07°51.9 | 343°09.9 9.8 N27°159 2.6’ 54.6' 52° 09:38 10:11 10:54 02:01 03:13 04:16
19 101252.7 51.0 357238.7 9.8’ 27218.5 2.6’ 54.6' 50° 09:49 10:24 11:09 01:50 03:00 04:02
20 116052.9 50.0 12007.4 9.8: 27021.1 2.4: 54.6: 45° 10:13 10:51 11:38 01:27 02:33 03:33
a | mbmo omi)mws v mEs a2 B30 W0 LD LL b | as ep o
23 161°53.2 47.2 55°33.7 98 27°97.8 20 54.5' 35 10:48 11:31 12:20 00:53 01:54 02:51
= - ’ 30° | 11:02 1147  12:36 | 00:40  01:39  02:35
SD=161 d=09 SD =150 20° | 11226  12:13  13:03 | 00:17  0L:13  02:08
N 10° 11:47 12:36 13:27 e 00:51 01:44
Wed GHA Dec GHA v Dec d WP 0° | 1206 12:57 1349 | -~ 00:31  01:22
0 176°53.3  S07°46.2 70°02.5 9.8 N27°29.8 1.9° 545 o . . . . .
1 191°53.4 45.3 | 84°313 9.8  27°317 17 545 S ;80 gjig }3:}3 ﬂiéé 23:48 0019 8(1, 23
2 206°53.6 443 99°00.0 9.8 27°33.4 1.6' 54.5’ 30° 13:11 14:08 15:02 23:23 .. 00:10
3 221°53.7 -+ 434 | 113°28.8 9.8' 27°35.0 1.4 544 35° | 1325  14:24 15:19 23.08 2354
4 236:53.8 42.4 127257.5 9.8’ 27236.4 1.3 544 20° | 1342 1443 15:38 2050 23:35
D EE mEE G BEC M) BN o e a
O Gt TR DERS or MERY oy Wb || sw|mm mu o ok | 20 2 2w
8 296°54.3 38.6 185°52.7 9.8 27°40.8 0.8'° 54.4' o 14: 4 16:04 17:01 21:37 22:13 23:02
9 311°54.4 - 377 200°21.4 9.8 27°41.6 0.6’ 54.3’ 540 :5
° ° s ° s , 56 15:10 16:24 17:22 21:20 21:53 22:42
10 326°54.5 36.7 214°50.3 9.8 27°42.2 0.5 54.3 o . . . . . .
0 EED o NI\ meRI O BN Wi . mw otee wa | am am 2w
12 356°54.8 S07°34.8 243°47.9 9.8 N27°43.1 0.2 54.3'
13 11°54.9 33.9 258°16.7 9.8 27°43.3 0.1’ 54.3' Sun Moon
14 26°55.0 32.9 | 272°45.6 9.9' 27°43.4 0.1' 54.3 Da Eqn.of Time Mer. Mer.Pass. Age
15 41°55.1 <+ 32,0 | 287°14.4 9.9' 27°433 0.2' 543 y oo 12" Pass Upper Lower 7-9
16 56°55.2 31.0 | 301°43.3 9.9' 27°43.1  0.3' 543’ mm:ss mm:ss | hh:mm | hh:mm  hh:mm | 47-66%
17 71°55.4 301 | 316°122  9.9'  27°42.8 05 542 o7 | 1248 1243 1213 | 1818  05.53
18 86°55.5 S07°20.1 | 330°41.1  9.9° N27°42.3 0.6’ 54.2' j j j j j \
o | Jgese syl mewn 9x ey 06 %zl s we pu | oo oo |
20 116°55.7 27.2 359°39.0 10.0 27°41.0 0.9’ 54.2' - - ’ . ’
21 131°55.9 -+ 26.3 14°07.9 10.0 27°40.1 1.0 54.2'
22 146°56.0 25.3 28°36.9 10.0 27°39.1 1.1’ 54.2'
23 161°56.1 24.4 43°05.9 10.0 27°38.0 1.3’ 54.2'
SD=161 d=09 SD = 14.9'
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March 02, 03, 04 UT (Thu., Fri., Sat.)

Aries Venus Mars Jupiter Saturn Stars
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 | 159°31.7 | 148°22.5 NO04°06.6 | 81°08.8 N25°24.8 | 147°58.4 NO03°45.6 | 187°36.7 S12°53.8 Alpheratz  357°36.7  29°13.0
1 | 174°34.1 | 163°22.2 07.9 | 96°10.1 24.9 | 163°00.3 45.8 | 202°38.9 53.7 Ankaa 353°09.0 -42°11.0
2 | 189°36.6 | 178°21.9 09.2 | 111°115 25.0 | 178°02.3 46.0 | 217°41.1 53.6 Schedar 349°33.3  56°39.9
3 | 204°39.1 | 193°21.6  -- 105 | 126°12.8  -- 25.0 | 193°04.2 - 463 | 2320433 - 535 Diphda 348°49.1 -17°51.8
4 | 219°415 | 208°21.3 11.8 | 141°14.2 25.1 | 208°06.2 46.5 | 247°45.4 53.4 Achernar  335°21.7 -57°07.4
5 | 234°44.0 | 223°20.9 13.1 | 156°15.5 25.1 | 223°08.1 46.7 | 262°47.6 53.3 Hamal 327°53.1  23°34.3
6 249°46.5 | 238°20.6 N04°14.4 | 171°16.9 N25°25.2 | 238°10.1 NO03°46.9 | 277°49.8 S12°53.2 Polaris  314°58.6  89°22.0
7 264°48.9 | 253°20.3 15.7 | 186°18.2 25.2 | 253°12.0 47.2 | 292°52.0 53.1 Acamar  315°13.1  -40°13.0
8 | 279°51.4 | 268°20.0 17.0 | 201°19.6 25.3 | 268°14.0 47.4 | 307°54.1 53.0 Menkar ~ 314°07.9 4°10.7
9 204°53.8 | 283°19.7 -+ 18.3 | 216°20.9 - 253 | 283°15.9 - 47.6 | 322°56.3 52.9 Mirfak  308°30.6  49°56.7
10 | 309°56.3 | 208°19.4 19.6 | 231°223 254 | 208°17.8 47.8 | 337°585 52.8 Aldebaran  290°41.4  16°33.3
11 | 324°58.8 | 313°10.1 20.9 | 246°23.6 25.4 | 313°19.8 48.1 | 353°00.7 52.7 Rigel 281°053  -8°10.7
12 | 340°01.2 | 328°188 NO04°222 | 261°249 N25°255 | 328°217 NO03°48.3 | 8°02.8 S12°52.6 Bcflpe'!a gggogi'é 4202;"2‘
13 | 355°03.7 | 343°18.4 235 | 276°26.3 255 | 343°237 485 | 23°05.0 52.5 Taat:: 578037 28°376
14 10°06.2 | 358°18.1 24.8 | 291°27.6 25.6 | 358°25.6 487 | 38°07.2 52.4 Al '.‘la 5769392 10113
15 25°08.6 | 13°17.8 - - 26.1 | 306°29.0 - 256 | 13°276 - 489 | 53°00.4 52.3 Bet I”'a"‘ 570°53.6  7°24.6
16 40°11.1 | 28°17.5 27.4 | 321°30.3 257 | 28°29.5 492 | 68°11.5 52.2 eciffﬁii 563°508  _52°42.7
o o o o o - - .
17 55°13.6 | 43°17.2 28.7 | 336°31.7 25.7 | 43°315 494 | 83°13.7 52.1 G 2589274 169450
18 70°16.0 | 58°16.9 NO04°29.9 | 351°33.0 N25°25.8 | 58°33.4 NO03°49.6 | 98°159 S12°52.0 Adhara  255°06.0  -20°00.4
19 85°18.5 | 73°16.6 31.2 6°34.3 258 | 73°35.4 49.8 | 113°18.1 51.9 Procyon  244°52.2 5°00.9
20 | 100°21.0 | 88°16.3 325 | 21°35.7 25.9 | 88°37.3 50.1 | 128°20.3 51.8 Pollux  243°18.9  27°58.2
21 | 115°23.4 | 103°159  -- 33.8 | 36°37.0 - 259 | 103°39.3 - - 50.3 | 143°224 - 517 Avior 234°149  -50°350
o o o o o
2 | 145°93 | 133°153  a0a | o307 200 | 13431 300 | 1990268 a1 | | wiggsihal 2220470 437317
: : : : : : . : : Miaplacidus  221°37.8 -69°48.8
Mer.pass. 13:20 v -0.3" d 1.3’ m-3.95 v 1.4 d0.1 mo0.44 v 1.9 d 0.2 m-2.10 v 22" d0.1 mo0.89 Alphard  217°49.0 -8°45.6
Regulus  207°35.7 11°51.2
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe 193°422  61°37.5
Denebola  182°26.2 14°26.5
0 | 160°30.8 | 148°15.0 NO04°37.7 | 81°41.0 N25°26.1 | 148°451 NO03°51.0 | 188°29.0 S12°51.4 Gienah  175°44.9  -17°40.3
1 | 175°33.3 | 163°14.7 39.0 | 96°42.4 26.1 | 163°47.0 51.2 | 203°31.1 51.3 Acrux  173°012  -63°13.5
2 | 190°35.7 | 178°14.4 403 | 111°437 26.2 | 178°49.0 51.4 | 218°33.3 51.2 Gacrux  171°52.0  -57°14.5
3 | 205°38.2 | 193°14.1 - 416 | 126°45.1 - 262 | 193°50.9 - 516 | 233°355 - 511 Alioth  166°13.8  55°40.9
4 | 220°40.7 | 208°13.8 42,9 | 141°46.4 26.3 | 208°52.9 51.9 | 248°37.7 51.0 Spica 158°23.7 -11°17.0
5 | 235°43.1 | 223°13.4 442 | 156°47.7 26.3 | 223°54.8 52.1 | 263°39.8 50.9 Alkaid  152°52.0  49°11.6
6 | 250°45.6 | 238°13.1 N04°45.4 | 171°49.1 N25°26.4 | 238°56.8 NO03°52.3 | 278°42.0 S12°50.8 Hadar 148°37.8  -60°28.9
7 | 265°48.1 | 253°12.8 46.7 | 186°50.4 26.4 | 253°58.7 525 | 293°44.2 50.7 Menkent 147°59.2  -36°28.9
8 | 280°50.5 | 268°12.5 48.0 | 201°51.7 26.5 | 269°00.7 52.7 | 308°46.4 50.6 Arcturus  145°49.1  19°03.5
9 | 205°53.0 | 283°12.2 49.3 | 216°53.1 - 265 | 284°02.6 53.0 | 323°48.6 50.5 Rigil Kent. 139°42.1 -60°55.6
10 | 310°55.5 | 298°11.9 50.6 | 231°54.4 26.6 | 299°04.5 53.2 | 338°50.7 50.4 Kochab 137°19.2  74°03.3
11 | 325°57.9 | 313°116 51.9 | 246°55.7 26.6 | 314°06.5 53.4 | 353°52.9 50.3 Zuben'ubi  136°57.6 -16°08.3
12 | 341°00.4 | 328°11.2 NO04°53.2 | 261°57.1 N25°26.7 | 329°08.4 NO03°53.6 8°55.1  §12°50.2 Alphecca  126°04.9  26°38.0
13 | 356°02.8 | 343°10.9 54.5 | 276°58.4 26.7 | 344°10.4 53.9 | 23°57.3 50.1 Antares  112°17.7  -26°29.0
14 11°05.3 | 358°10.6 55.8 | 291°59.7 26.8 | 359°12.3 54.1 | 38°59.4 50.0 Atria  107°13.4  -69°03.9
15 26°07.8 | 13°10.3 -+ 57.1 | 307°01.1 26.8 14°14.3 -+ 543 | 54°01.6 - 499 Sabik  102°04.6  -15°45.2
16 41°10.2 | 28°10.0 58.3 | 322°02.4 269 | 29°16.2 545 | 69°03.8 49.8 Shaula  96°12.5  -37°07.1
17 56°12.7 43°09.7 04°59.6 | 337°03.7 26.9 44°18.2 54.8 84°06.0 49.7 Rasalhague ~ 96°00.0  12°32.4
o o o R R o R o R Eltanin  90°43.1  51°28.8
18 71°152 | 58°09.4 NO05°00.9 | 352°05.1 N25°27.0 | 59°20.1 NO03°55.0 | 99°08.2 S12°49.6 Kous Aot 839347 349934
19 86°17.6 | 73°09.0 02.2 7°06.4 27.0 | 74°22.0 55.2 | 114°10.3 495 aus V“S  80°345  38°480
20 | 101°20.1 | 88°08.7 035 | 22°07.7 27.1 | 89°24.0 55.4 | 129°12.5 49.4 N eg; 750408 26°16.1
21 | 116°22.6 | 103°08.4 -+ 048 | 37°09.1 -+ 27.1 | 104°25.9 - 55.7 | 144°14.7 - 493 AT”.' 62°017 89586
22 | 131°25.0 | 118°08.1 06.1 | 52°10.4 27.2 | 119°27.9 55.9 | 159°16.9 49.2 Peaczac'k' 539086  _56°39.6
o o o o o . - .
23 | 146°27.5 | 133 0/7.8 : 07.4 | 67 1/1.7 / 27.2 | 134 2/9.8 : 56.1 | 174 1,9_0 : 49.1 ek 49°275  48°21%8
Mer.pass. 13:16 v-0.3"d13 m-3.95 v 1.3"d 0.1" m0.46 v 19" d 0.2’ m-2.10 v 22 'd0.1" m0.89 Enif 33°40.6 9°58.7
Al Na'ir  27°353  -46°51.0
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15216-6 -29:30-2
0 | 161°20.0 | 148°07.5 NO05°08.6 | 82°13.0 N25°27.3 | 149°31.8 NO03°56.3 | 189°21.2 S12°49.0 Scheat  13°47.0 287123
1 | 176°32.4 | 163°07.2 009 | 07°14.4 27.3 | 164°33.7 56.6 | 204°23.4 48.9 Markab 137317 157196
2 | 191°34.9 | 178°06.8 11.2 | 112°15.7 27.4 | 179°35.6 56.8 | 219°25.6 488 Mar 02 Thu SHA  Mer.pass
3 | 206°37.3 | 193°06.,5 - - 12.5 | 127°17.0 - 27.4 | 194°376 - 57.0 | 234°27.8 - 487 Venus  348°50.8 14:07
4 | 221°39.8 | 208°06.2 13.8 | 142°18.3 27.5 | 209°39.5 57.2 | 249°29.9 48.6 Mars 281°37.1 18:34
5 | 236°423 | 223°05.9 15.1 | 157°19.7 275 | 224°415 57.5 | 264°32.1 485 Jupiter  348°26.7 14:06
6 251°44.7 | 238°05.6 N05°16.4 | 172°21.0 N25°27.6 | 239°43.4 NO03°57.7 | 279°34.3 S12°48.4 Saturn  28°05.1 11:28
7 | 2667472 | 253°053 177 | 187°223 27.6 | 254°45.4 57.9 | 294°36.5 483 Mar 03 Fri SHA Mer.pass
8 | 281°49.7 | 268°05.0 18.9 | 202°23.6 27.6 | 269°47.3 58.1 | 309°38.6 48.2 Venus 347442 1407
o o o o o
9 | 206°52.1 | 283°04.6 .- 20.2 | 217°25.0 27.7 | 284°49.3 - - 58.4 | 324°40.8 48.1 Mare  281°10.2 18:32
10 | 311°54.6 | 298°04.3 215 | 232°26.3 27.7 | 299°51.2 58.6 | 339°43.0 48.0 Jupiter  348°14.3 14-03
o o o o o " "
11 | 326°57.1 | 313°04.0 22.8 | 247°27.6 27.8 | 314°53.1 58.8 | 354°45.2 47.9 Saturn  27°58 2 1104
12 | 341°50.5 | 328°03.7 NO05°24.1 | 262°28.9 N25°27.8 | 329°55.1  N03°59.0 9°47.4  S12°47.8
13 | 357°02.0 | 343°03.4 25.4 | 277°30.2 27.9 | 344°57.0 502 | 24°495 477 Mar 04 Sat SHA  Mer.pass
14 | 12°04.4 | 358°03.1 26.7 | 292°31.6 27.9 | 359°59.0 595 | 39°51.7 476 Venus  346°37.5 14:08
15 | 27°06.9 | 13°02.8 - 27.9 | 307°32.9 28.0 | 15°00.9  -- 59.7 | 54°53.9 475 Mars  280°43.1 18:30
16 | 42°004 | 28°02.4 292 | 322°34.2 28.0 | 30°02.8  03°59.9 | 69°56.1 47.4 Jupiter  348°01.8 14:00
17 | s7°11.8 | 43°02.1 30.5 | 337°35.5 28.1 | 45°04.8  04°00.1 | 84°58.2 473 Saturn 277513 11:21
18 72°143 | 58°01.8 NO05°31.8 | 352°36.8 N25°28.1 | 60°06.7 NO04°00.4 | 100°00.4 S12°47.2 Horizontal parallax
19 87°16.8 | 73°01.5 33.1 7°38.2 282 | 75°08.7 00.6 | 115°02.6 471 Venus: 0.1
20 | 102°19.2 | 88°01.2 344 | 22°395 282 | 90°10.6 00.8 | 130°04.8 47.0 Mars: 0.1
21 | 117°21.7 | 103°00.9 - 356 | 37°4058 - 283 | 105°126 - 01.0 | 145°07.0 - 46.9
22 | 132°24.2 | 118°00.5 36.9 | 520421 28.3 | 120°14.5 01.3 | 160°09.1 46.8
23 | 147°26.6 | 133°00.2 382 | 67°43.4 28.3 | 135°16.4 01.5 | 175°11.3 46.7

Mer.pass. 13:12

v -03" d 13 m-3.95

v 1.3 d 0.0’ m 0.48

v 1.9 d 0.2’ m -2.09

v 22 d0.1 m0.90
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DUT1 = UT1-UTC = -0.0180 sec AT = TT-UT1 = +69.2020 sec 2023 March 02 to Mar. 04 UT

h Sun Moon
Thu GHA Dec GHA d Dec d HP Lat. Twilight_ . Sunrise | Sunset . _Twilight
0 176°56.2  S07°23.4 | 57°35.0 10.1' N27°36.7 14 54.2 Naut.  Civil Civil  Naut.
1 191°56.3 22.5 72°04.0 10.1’ 27°35.3 1.5 54.2 N 72° 05:01 06:19 07:28 16:58 18:07 19:26
2 206°56.5 215 | 86°33.1 10.1' 27°338 16 541 N 70° | 05:07  06:18 07:19 17:06 18:08 19:19
3 221°56.6 - 20.6 | 101°02.2 10.1' 27°32.2 1.8 54.1 68° 05:12 06:16 07:12 17:13 18:09 19:14
4 236°56.7 19.6 | 115°31.3 10.2 27°30.4 2.0° 54.1 66° 05:16 06:15 07:07 17:19 18:11 19:10
5 251°56.8 18.7 | 130°00.5 10.2' 27°28.4 2.0 541 64° 05:19 06:14 07:02 17:24 18:12 19:07
6 266°57.0 S07°17.7 144°29.7 10.2' N27°26.4 2.2 54.1' 62° 05:22 06:13 06:57 17:28 18:12 19:04
7 281°57.1 16.8 158°58.9 10.2 27°24.2 2.3 54.1' 60° 05:24 06:12 06:54 17:32 18:13 19:02
8 296°57.2 15.8 | 173°28.2  10.3' 27°219 25 54l N58° | 05:26 06:11  06:50 | 17:35  18:14  19:00
9 311257.3 149 187257.4 10.3: 27219.4 2.6: 54.1 56° 05:27 06:10 06:47 17:38 18:15 18:58
10 326057.5 13.9 202026.7 10.3' 27016.8 2A7’ 54.1' 54° 05:28 06:09 06:45 17:40 18:16 18:57
11 341°57.6 12.9 216°56.1 10.4 27°14.1 2.8 54.1 52° 05:29 06:08 06:42 17:43 18:17 18:56
12 356°57.7 S07°12.0 231°25.5 10.4' N27°11.3 3.0 54.1' 50° 05:30 06:08 06:40 17:45 18:17 18:55
13 11°57.9 11.0 245°54.9 10.4' 27°08.3 3.1 54.1 45° 05:32 06:06 06:35 17:50 18:19 18:53
14 26°58.0 10.1 260°24.3 10.5’ 27°05.2 3.2 54.0 N 40° 05:33 06:04 06:31 17:54 18:21 18:52
15 41258.1 -+ 09.1 274253.8 10.5' 27202.0 3.4’ 54.0' 35° 05:33 06:02 06:27 17:57 18:22 18:52
16 56058.2 08.2 289023.3 10.6 26058.6 3.5’ 54.0 30° 05:32 06:00 06:24 18:00 18:24 18:52
17 71°58.4 07.2 303°52.9 10.6 26°55.1 3.6 54.0 20° 05:31 05:56 06:19 18:06 18:28 18:53
18 86°58.5 S07°06.3 318°22.5 10.6’ N26°51.5 3.7 54.0' N 10° 05:28 05:52 06:13 18:11 18:32 18:56
19 101258.6 05.3 332252.1 10.7 26247.8 3.9 54.0' 0° 05:24 05:48 06:09 18:15 18:36 19:00
20 116°58.7 04.4 347°21.8 10.7" 26°43.9 4.0 54.0 o . . . . . .
21 131°58.9 03.4 1°51.5  10.8’ 26°39.9 41 540 S égo ggj}g 82:‘3‘2 82:2;} }S:ﬁ‘; }2;2; }3:‘1’2
22 146°59.0 024 | 16°213 10.8'  26°35.8 4.2' 54.0 0 j ) : : : :
23 161°59.1 01.5 30°51.1 10.8’ 26°31.6 4.4 54.0 30 04:59 05:28 05:52 18:31 18:56 19:24
. . : : . . : 35° 04:52 05:23 05:48 18:35 19:01 19:31
SD=16.1" d=1.0 SD = 14.8' 40° | 04:44 05:17 05:44 18:39 19:06 19:39
i GHA ) GHA ) " TS 45° 04:33 05:09 05:39 18:44 19:14 19:50
- > — - - — , ' $50° | 0420 05:00  05:33 | 18:49  19:23  20:03
0 176°59.3  S07°00.5 45020.9 10.9 N26027.2 4.4 54.0 52° 04:13 04:56 05:31 18:52 19:27 20:09
1 191°59.4 06°59.6 59°50.8 10.9’ 26°22.8 4.6° 54.0' 54° 04:06 04:51 05:28 18:55 19:32 20:17
2 206°59.5 58.6 | 74°208 110° 26182 48 540 56° | 03:57  04:46 0524 | 1858  19:37  20:25
3 221°59.6 57.7 | 88°507 110 26°13.4 48" 540 58° | 03:47  04:39  05:21 19:02  19:43 20:34
4 236°59.8 56.7 | 103°20.8 111’ 26°08.6 5.0 54.0° S60° | 03:36 04:32  05:17 19:06  19:50  20:46
5 251°59.9 55.7 117°50.8 11.1° 26°03.6 5.1’ 54.0'
6 267°00.0 S06°54.8 | 132°21.0 11.2' N25°58.5 52  54.0' Lat. Moonrise Moonset
7 282°00.2 53.8 | 146°51.1 112’ 25°533 53 54.0' Thu Fri Sat Thu Fri Sat
8 297°00.3 529 | 161°21.4 11.3 25°48.0 5.5 54.0' N 72° — — — — — —
o o ’ [e] ’ v
0| 3re00s 10 | w0cars w4 meme sr s | | N2 2 o2 |2 2 =
: : : : ’ : : 68° — — — — — —
11 342°00.7 50.0 204°52.3 11.4 25°31.3 5.8 54.0' 66° —/ —/ 11:33 — — 08:49
12 357°00.8 S06°49.0 | 219°22.7 11.5° N25°255 5.9 54.0' 64° — 10:06 12:18 — 08:36 08:03
13 12°00.9 48.1 | 233°53.2 11.5 25°19.6 6.1' 54.0' 62° 09:28 11:07 12:48 07:29 07:34 07:33
14 27;’01.1 47.1 248223.7 11.6' 25213.5 6.1 54.0' 60° 10:20 11:41 13:10 06:37 07:00 07:10
15 42°01.2 + 46.2 262°54.3 11.6’ 25°07.4 6.3' 54.0' ° . . i . i :
16 57°01.3 45.2 277°24.9 11.7 25°01.1 6.4’ 54.0' N 580 10:51 12:06 13:28 06:06 06:35 06:52
17 72°01.5 44.2 291°55.5 11.7 24°54.7 6.4’ 54.0' 560 11:15 12:25 13:43 05:42 06:15 06:36
54 11:34 12:42 13:56 05:22 05:58 06:23
18 87°01.6  S06°43.3 | 306°26.3 11.8° N24°483 6.6° 54.0 52° 11:50 12:56 14:07 05:06 05:44 06:11
19 102°01.7 423 | 320°57.0 11.8’ 24°41.7 6.7 54.0 50° 12:04 13:08 14:17 04:52 05:31 06:01
20 117°01.9 41.4 | 335°27.9 11.9 24°35.0 6.9 54.0' 45° 12:33 13:33 14:38 04:23 05:05 05:39
o . ] ' o , ,
2 | o | weme L Mmlooe M0 Wl | gn e s | e o o
23 162°02.3 385 19°00.7 12.0' 24°14.2 7.0 54.0' 35 13:13 14:10 15:09 03:42 04:27 05:06
S n n 30° 13:29 14:25 15:21 03:26 04:12 04:53
Sh=161 d=10 SD =147 20° | 13:56  14:49  15:42 02:59  03:47 04:31
N 10° 14:19 15:10 16:00 02:36 03:25 04:11
Sat GHOA Doec G:'A v D:C d __HP 0° | 1440 1530 1617 | 0214  03:04  03:53
0 177°02.4  S06°37.5 33°31.7 12.1 N24°07.0 7.3 54.0' o . . . . . .
1 192°02.5 36.6 | 48°02.8 122 23°59.7 7.3 54.0' s ;go }2:‘2’2 122‘1‘8 }2:2‘2‘ 81223 852;; 822?2
2 207°02.7 35.6 | 62°34.0 122°  23°524 7.5 540’ 30° | 1551 1634 1712 | 0101 0156 0252
o o ’ o ’ ' N N " N N N
3 222°02.8 34.6 77°05.2 12.3 23°44.9 7.6 54.0 35° 16:07 16:48 17:24 00:45 01:40 02:39
4 237202.9 33.7 91:36.5 12.3' 23237.3 7.7 54.0' 40° 16:25 17:05 17:38 00:26 01:23 02:23
| ESamer ko Bmos S0l SR BDOE2ES G o
O Geens YU%e | Dines Be SRie so om0 || sm| s e s w3 otar
8 297°03.5 20.8 | 149°42.1 125’ 23°06.0 8.1 54.0' 21° | 17.44 1813 1834 o 00.05 0117
9 312°03.6 - 289 | 164°13.6 12.6’ 22°57.9 82  54.0' 56° | 18.02 1809  18.46 | 2347 01.02
10 327203.7 279 178245.2 12.7 22:49.7 8.3’ 54.0' 58° 18:25 18:47 18:59 23:25 00:44
11 342°03.9 26.9 193°16.9 12.7 22°41.4 8.4 54.0 S 60° 18:54 19:09 19:15 22.55 00:23
12 357°04.0 S06°26.0 207°48.6 12.8' N22°33.0 8.5’ 54.0'
13 12°04.2 25.0 222°20.4 12.8’ 22°24.5 8.6 54.0' Sun Moon
14 27°04.3 24.1 | 236°52.2 12.9' 22°15.9 8.7 54.0' Da Eqgn.of Time Mer. Mer.Pass. Age
15 42°04.4 - 231 251°24.1 12.9' 22°07.2 8.8’ 54.0' Y 00" 12" Pass Upper Lower 10-12
16 57°04.6 22.1 | 265°56.0 13.0° 21°58.4 8.9 54.0' mm:ss mm:ss | hh:mm hh:mm  hh:mm | 75-89%
17 72°04.7 21.2 280°28.0 13.0’ 21°49.5 9.0’ 54.0' 02 1215 12:00 12:12 20:52 08:27 ~
18 87°04.8  S06°20.2 | 295°00.0 13.1' N21°405 9.1' 54.0' . I . I . )
19 102°05.0 19.2 309°32.1 13.2' 21°31.4 9.2’ 54.0' gi 1?23 11151171 i;ii ;;‘2% ggé; ( J
20 117°05.1 18.3 324°04.3 13.2' 21°22.2 9.2 54.0' . . . ; ’
21 132°05.3 17.3 338°36.5 13.3’ 21°13.0 9.4 54.0'
22 147°05.4 16.4 353°08.8 13.3’ 21°03.6 9.5 54.0'
23 162°05.5 15.4 7°41.1 13.4’ 20°54.1 9.5’ 54.0'
SD=161" d=10 SD = 14.7'
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March 05, 06, 07 UT (Sun., Mon., Tue.)

Aries Venus Mars Jupiter
Sun | GHA GHA Dec GHA Dec GHA P Saturn Stars
0 162°20.1 | 147°59.9 NO05°39.5 | 82°44 & Dec GHA Dec SHA D
1 | 177°316 | 162°59.6 4038 97046'7 N25°28.4 | 150°18.4 NO04°0L.7 | 190°13.5  S12°46.6 Al ° =
2 192°34.0 | 177°59.3 01 112047'2 gg-g 128232'3 01.9 | 205°15.7 465 pgif:; gg;ogg'g 232 13.0
3 207°36.5 | 192°59.0 . 433 | 127°487 ’ 3 02.2 | 220°17.9 46.4 09 -42°11.0
4 | 222°38.9 o : : - 285 | 195°24.2 - 024 ° a6 Schedar  340°33.3  56°30.9
5 5370414 gg;oggg 44.6 142250.0 28.6 | 210°26.1 02.6 ;ggoggg 46.3 Diphda 348°49.1 -17°51.8
. 45.9 | 157°51.3 28.6 | 225°28.1 22 46.2 Achernar  335°21.7 -57°0
6 252°43.9 | 237°58.0  NO5° o . 02.8 | 265°24.4 46.1 o 7.4
o : 05°47.2 | 172°52.6  N25°28.7 | 240° ° Hamal = 327°53.1  23°34.2
7 267°46.3 | 252°57.7 485 | 187°53.9 30.0 NO04°03.1 | 280°26.6 S12°46.0 Polaris  315°00.0 o
8 282°48.8 | 267°57.4 49-7 202055.2 28.7 | 255°32.0 03.3 | 295°28.7 45-9 Acamar 315"13‘1 89022'0
9 297°51.3 | 282°57.1 510 | 217°%65 28.7 | 270°33.9 03.5 | 310°30.9 458 Monkor 3129079 -40CJ 13.0
10 | 3120837 | 2077567 510 | 2170565 . 32.2 335235,9 03.7 | 325°33.1 457 Mirfak  308°30.6 43%2;
11 3279562 | 312°56.4 236 | 2279202 28'9 31(5)037.8 04.0 | 340°35.3 45.6 Aldebaran  290°41.4 15033'3
1o | 3a2ona7 | sorose1  Noscaae | 2630008 28 9.7 04.2 | 355°37.5 455 Rigel 281°053  -8°10.7
13 | 358°01.1 | 342°55.8 561 | 278°01.8 N25°28.9 | 330°41.7  NO4°044 | 10°39.6 S12°454 Capella  280°24.1  46°01.4
14 13°03.6 | 357°555 274 | 293°031 29.0 | 345°43.6 04.6 | 25°41.8 45.3 Bellatrix  278°24.5 6°22.2
15 28°06.0 | 12°55.2 05°58.7 | 308°04.4 29.0 0°45.6 04.9 | 40°44.0 452 Elnath 278°03.7  28°37.6
16 43°08.5 | 27°54.8 06°00.0 | 323°05.7 201 | 15°475 - 051 | 55°462 . 451 Alnilam  275°39.2  -1°11.3
17 58°11.0 42°54.5 0.3 | 338°07.0 53-} 30°49.4 05.3 70°48.4 45.0 Betelgeuse  270°53.6 7°24.6
18 73°13.4 | 57°54.2  N06°02.5 353008'3 e 45°51.4 05.5 | 85°50.5 a4.9 Canopus  263°52.9  -52°42.7
19 88°15.9 729036 03-8 8009.6 N25°29.2 60°53.3 NO04°05.8 | 100°52.7 S12°44.8 Sirius  258°27.4 -16°45.0
20 | 103°184 | 87°53.6 Pl I e 202 | 75°55.3 06.0 | 115°54.9 47 Adhara  255°06.9  -29°00.4
21 118°20.8 | 102°53.2 . 06.4 38°12.2 29.3 90°57.2 06.2 | 130°57.1 44.6 Procyon  244°52.2 5°09.9
22 133°23.3 | 117°52.9 077 2313 - 29.3 | 105°59.1 - 06.4 | 145°59.3 . ase Pollux 243°18.9  27°58.2
23 | 148°25.8 | 132°52.6 08.9 68014'2 294 | 1217011 06.7 | 161°01.4 444 Avior  234°14.9  -50°35.2
Moo, 1305 | v 03 413 m 39 4 : 29.4 | 136°03.0 06.9 | 176°03.6 443 _ Suhail  222°47.1  -43°3L7
.3’ m-3.95 v 1.3' d 0.0’ m 0.50 219 d02 m -2.09 52 401 ™09 Mlaili—ac;‘dus 221°37.8  -69°48.8
- - : : phard  217°49.0 -8°45.6
Mon GHA GHA Dec GHA Dec GHA D Regulus  207°35.7  11°51.2
0 163°28.2 | 147°52.3  N06°10.2 83°16 = ec GHA Dec Dubhe 193°42.2  61°37.5
1 | 178°30.7 | 162°52.0 115 | 98°1 2 N25°20.5 | 151°05.0 NO04°07.1 | 191°05.8 S12°44.2 Denebola  182°26.2  14°26.5
2 103°33.2 | 177°51.7 12.8 113017.5 20.5 | 166°06.9 07.3 | 206°08.0 441 Gienah  175°44.9  -17°40.3
3 208°35.6 | 192°51.3 .. 140 128°2§'8 29.5 | 181°08.8 07.6 | 221°10.2 44.0 Acrux  173°01.2  -63°13.5
4 23°381 | 207°51.0 15-3 143021.1 + 296 | 196°10.8 . 078 | 236°12.3 . 43-9 Gacrux 171°52.8 -57°14.5
5 333°40.5 522050.7 16'6 158022.4 20.6 211°12.7 08.0 251°14.5 43-8 Alioth  166°13.8 55°49.9
Po| mEa0s | 20T 166 ©227 297 | 26°146 082 | 266°16.7 437 Spica 158°237  -11°17.0
7 %68°45.5 252050& 19.1 123024.0 N25°29.7 | 241°16.6 N04°08.5 | 281°18.9 S12°43.6 Alkaid 152:52_8 49°11.6
& | 5830459 | 2670a07 101 202025.3 20.8 | 256°18.5 087 | 296°21.0 436 Hadar 148°37.8  -60°28.9
9 208°50.4 282°40 .4 . 21'7 026'6 29.8 271°20.5 08.9 311°23.2 43'4 Menkent  147°59.2  -36°29.0
10 313°52.9 | 207°49.1 230 218027.9 20.8 | 286°22.4 .. 001 | 326954 po Arcturus 145°49 1 10°03.5
11 | 328°55.3 | 312°48.8 242 332058'3 29.9 | 301°24.3 00.4 | 341°27.6 431 R'gl'l Ki”t' 139°42.0  -60°55.7
b | e oeas | a0t o29.9 316°26.3 09.6 | 356°29.8 43.0 Zub:rf'uabbi ggé?é 74°033
13 | 359°00.3 | 342°48.1 es | 278°331 N25°300 | 331°28.2  N04°09.8 | 119319  §12°42.9 Alphecca  126°04.9 PR
14 14°02.7 | 357°47.8 28.1 | 293°34.4 30.0 | 346302 100 | 26°341 428 Antares  112°17.7 26.38.0
15 | 20°05.2 | 12°475  -- 203 | 308°35.6 300 | 17321 103 | 41°36.3 427 e 1079153 a0y
16 44°07.7 | 27°472 306 | 323°360 g’g-i ;;5234-0 -+ 105 | 56°38.5 426 Sabik  102°04.6 2?3022'3
17 59°10.1 | 42°46.9 31.9 | 338°38.2 30.2 4602,?8 07| Mer 23 Shaula  96°125  -37°07.1
18 74°12.6 57°46.5 N06°33.2 | 353°39.5 e o 11.0 86°42.8 424 Rasalhague ~ 96°00.0 12°32.4
19 | 89°15.0 | 72°46.2 | Thenn P3| Seas N04°11.2 | 101°45.0 S12°42.3 Eltanin  90°43.0  51°28.8
20 | 104°17.5 | 87°45.9 357 | 230421 30.2 | 76°418 11.4 | 116°47.2 42.2 Kaus Aust.  83°34.7 -34°22.4
21 | 119°20.0 | 102°45.6 . 370 | 38°434 30.3 | 91°437 11.6 | 131°49.4 01 Vega  80°344  38°48.0
22 134°22.4 | 117°45.3 38.2 53°44.7 + 303 106245'7 -+ 11.9 | 146°51.6 . 420 Nunki  75°49.8 -26°16.1
23 | 149°24.9 | 132°44.9 305 | 68°46.0 304 | 136740 121 | 161°53.7 419 Altair  62°01.7  8°55.6
Mer.pass. 13:04 | v -0.3’ d 1.3’ m -3.95 > . : 136°49.5 12.3 | 176°55.9 41.8 Peacock  53°08.6 -56°39.6
. . v 1.3’ d 0.0’ m 0.52 v 1.9' d 0.2' m -2.09 222 d01 mo0.90 Deneb ~ 49°27.2  45°215
Tue | GHA GHA Enif  33°406  9°587
0 Teaco - DOEC GHA Dec GHA Dec GHA Dec . Al Na'ir 27035‘3 _46°51.0
7.4 | 147°446 NO06°40.8 83°473  N25° = omalhaut 15°16.6  -29°30.1
1 179°29.8 | 162°44.3 .1 08°48.6 30.5 151051.5 N04°12.5 | 191°58.1 S12°41.7 Scheat 13°47.0 28°12.3
2 | 1047323 | 177°440 433 | 113°49.9 gg'g 106753.4 12.8 | 207°00.3 416 Markab ~ 13°31.7  15°10.6
i 209°34.8 102°43.6 . 416 | 128°51.2 306 121055-4 13.0 | 222°025 415 Mar 05 Sun SHA
224°37.2 | 207°43.3 45.9 0 : 6°57.3 - - 13.2 | 237°04.6 - 41.4 Mer.pass
s . . . 143°52.5 306 | 211°59.2 o Venus  345°30.8 :
239°30.7 | 222°43.0 47.1 | 158°53.7 06 21592 12.4 252°06.8 413 Mars  280°15.6 ig.gg
° o : : . 7 | 267° ) . :
? gggoﬁé 322042.7 NO6°48.4 | 173°55.0 N25°30.7 | 242°03.1 NO04°13.9 22;09'0 041-2 Jupiter  347°49.3 13:57
8 s 267023.3 gg_; 188°56.3 307 | 257°05.0 111 29701;121 S12 3}.(1) Saturn  27°44.4 11:17
9 | 200°405 | 282°41.7 52.2 5(1);"2;'8 30.8 | 2727070 143 | 312°15.6 4009 | | Mar 06 Mon SHA Mer.pass
10 | 314°52.0 | 297°41.4 535 | 234°00.2 30.8 | 287°08.9 - 146 | 327°17.7 . 408 Venus  344°24.1 14:09
11 | 320°545 | 312°41.1 54.8 | 249°0L5 308 | 302°10.8 14.8 | 342°19.9 407 Mars  279°47.9 18:25
12 344°56.9 | 327°40.7 N06°56-0 s . o30.9 317°12.8 15.0 | 357°22.1 406 Jupiter  347°36.7 13:54
13 | 359°50.4 | 342°40.4 2o 273032-8 N25°30.0 | 332°14.7 NO04°152 | 12°24.3 S12°405 Saturn _ 27°37.6 11:14
14 | 15°019 | 357°40.1 S50 | 204083 3Lo | saier 155 | 277265 40.4 Mar 07 Tue SHA  Mer.pa
15 30°04.3 12°39.8 06°59.8 | 309°06.6 ) 31.0 20 18.6 15.7 42°28.6 40.3 Venus 343°17.2 1205;
16 45°06.8 | 27°39.5 07°01.1 | 324°07.9 310 | 177205 15.9 | 57°30.8 40.2 Mars  279°10.9 18:23
17 | e0c003 | 22°301 0L1 | 324°07.9 3L1 | 32225 161 | 72°33.0 401 Jupiter  347°24.1 13:51
18 75°11.7 | 57°38.8 NO7° o - 47°24.4 16.4 | 87°35.2 40.0 Saturn  27°30.7 11:11
. 03.6 | 354°10.5 N25°31.2 0 o
19 00°142 | 72°385 019 o1s 62°26.3 N04°16.6 | 102°37.4 $12°30.9 Hori
20 105°16.6 87°38.2 06'2 240 13-0 31.2 77°28.3 16.8 | 117°39.5 39-8 orizontal parallax
21 120°19.1 102°37.8 . 07'4 39° 14' 312 92°30.2 17.0 132°41.7 39'7 Venus: 0.1
22 | 135°21.6 | 117°37.5 08.7 | 54° 15'2 313 | 107°821 .- 17.3 | 147°43.9 . 396 Mars: 0.1
23 | 150°24.0 | 132°37.2 100 | 69°16. 313 | 122°34.1 175 | 162°46.1 395
) 16.9 31.3 | 137°36.0 17.7 | 177°483 304

Mer.pass. 13:00

v-0.3" d 1.3’ m-3.95

v 1.3 d 0.0’ m 0.54

v 1.9 d 0.2’ m -2.09

v 22 d0.1 m0.91

https://pypi.org/project/skyalmanac/

Page 44




DUT1 = UT1-UTC = -0.0174 sec

AT = TT-UT1 = 469.2014 sec

2023 March 05 to Mar. 07 UT

h Sun Moon
Sun GHA Dec GHA v Dec d HP Lat. Twilight. . Sunrise | Sunset . _Twilight
0 177°05.7 S06°14.4 | 22°135 13.4° N20°446 9.6 54.0° Naut.  Civil Civil Naut.
1 192°05.8 13.5 36°45.9 13.5' 20°35.0 9.8° 541 N 72° | 04:46 06:05 07:12 17:13 18:20 19:40
2 207°05.9 12.5 51°18.4 135’ 20°25.2 9.8 54.1 N 70° 04:54 06:04 07:05 17:19 18:20 19:32
3 222°06.1 115 | 65°50.9 13.6'  20°154 9.9 541 68° | 05:00 06:04  07:00 | 17:24  18:20 19:25
4 237°06.2 10.6 80°23.5 13.7' 20°05.5 10.0' 54.1 66° 05:05 06:04 06:55 17:29 18:20 19:20
5 252°06.4 09.6 94°56.2  13.7' 19°55.5 10.0' 54.1 64° 05:09 06:04 06:51 17:33 18:20 19:16
6 267°06.5 S06°08.6 109°28.9 13.8’ N19°45.5 10.2' 54.1' 62° 05:12 06:04 06:48 17:36 18:21 19:12
7 282°06.6 07.7 124°01.7 13.8’ 19°35.3 10.2 54.1' 60° 05:15 06:03 06:45 17:39 18:21 19:09
8 297°06.8 06.7 138°34.5 13.9' 19°25.1 10.4' 54.1' N 58° 05:18 06:03 06:42 17:42 18:21 19:06
9 312206.9 + 05.7 153207.3 13.9: 19214.7 10.4: 5441: 56° 05:20 06:03 06:40 17:44 18:21 19:04
10 3270071 04.8 167040.2 14.0Y 19004.3 10.5Y 54.1' 54° 05:21 06:02 06:37 17:46 18:21 19:02
1 342°07.2 03.8 | 182°13.2 14.0 18°53.8 105" 541 52° | 05:23  06:02  06:35 | 17:48  18:22 19:01
12 357°07.3 S06°02.8 196°46.2 14.1' N18°43.3 10.7' 54.1' 50° 05:24 06:01 06:34 17:50 18:22 19:00
13 12°07.5 01.9 211°19.3 14.1' 18°32.6 10.7 54.1' 45° 05:26 06:00 06:30 17:54 18:23 18:57
14 27°07.6 00.9 | 225°52.4 142  18°21.9 10.9' 54.1 N40° | 0528 0550 0626 | 1757  18:24 18:55
o o o , o ) , : : : : : :
S mon mwelmeme wr leme e oyl “ROEE BROER ) EE RR
o o , ° , , 30 05:29 05:57 06:21 18:02 18:26 18:54
17 72°08.1 58.0 269°32.1 14.3 17°49.2 11.1 54.2 20° 05:29 05:54 06:16 18:07 18:29 18:54
18 87°08.2  S05°57.1 | 284°05.4 14.4° N17°38.1 11.1' 542 N 10° 05:27 05:51 06:12 18:11 18:32 18:56
19 102208.3 56.1 298238.8 14.4' 17:27.0 11.2"  54.2 0° 05:23 05:47 06:08 18:15 18:35 18:59
20 117°08.5 55.1 313°12.2 14.5' 17°15.8 11.3' 54.2' o . . . . . .
21 132°08.6 54.2 327°45.6 14.5' 17°04.5 11.3' 54.2' S ;80 82}? 82:? 8223 12;2 igjg 1321
22 147°08.8 53.2 342°19.1 14.6' 16°53.2 11.4' 54.2' o
23 162°08.9 52.2 356°52.7 14.6' 16°41.8 11.5' 54.2' 30 05:02 05:30 05:54 18:28 18:52 19:20
: ' . . . . . 35° 04:55 05:25 05:51 18:31 18:56 19:27
SD =161 d=1.0 SD = 14.7 40° | 04:48 05:20 05:48 18:34 19:02 19:34
45° 04:38 05:14 05:43 18:38 19:08 19:44
Mon GHA Dec GHA v Dec d HP °
S S S - S - - S 50 04:25 05:05 05:38 18:43 19:16 19:56
0 177°09.0 S05°51.2 11°26.3 146 N16°30.3 11.6 54.2 52° 04:19 05:02 05:36 18:45 19:20 20:02
1 192°09.2 50.3 25°59.9  14.7' 16°18.7 11.6° 54.2' 54° 04:13 04:57 05:34 18:48 19:24 20:08
2 207°09.3 493 | 40°336 147'  16°071 117' 543 56° | 04:05 0452  05:31 | 1850  19:29 20:16
3 222°00.5 48.3 | 55°07.4 14.8'  15°55.4 118" 543 58° | 0356 0447 0528 | 1853  10.34 2024
4 237°09.6 47.4 69°41.1 14.8' 15°43.6 11.8° 543 S 60° 03:46 04:41 05:24 18:57 19:40 20:34
5 252°09.8 46.4 84°15.0 14.9' 15°31.8 11.9’ 54.3’
6 267°09.9 S05°45.4 | 98°48.8 14.9' N15°19.9 120 54.3' Lat. Moonrise Moonset
7 282°10.1 445 | 113°22.7 149’ 15°07.9 12.0' 54.3' Sun Mon Tue Sun Mon Tue
8 297210.2 435 127256.7 15.0' 14255.9 12.1" 54.3' N 72° — 14:29 16:45 — 09:04 08:16
9 312°10.3 + 425 142°30.7 15.0' 14°43.8 12.2' 54.3' o . . . . . .
b BT U EIERT RS md B2 oud || v | ma ows ew | oo o oeo
o o , o , , : : : : : :
11 342°10.6 40.6 171°38.8 15.1 14°19.4 12.3 54 .4 66° 13:44 15:33 17:15 08:13 07:54 07:40
12 357°10.8 S05°39.6 | 186°12.9 15.1' N14°07.1 123 54.4 64° 14:07 15:46 17:21 07:50 07:40 07:32
13 12°10.9 38.7 | 200°47.0 15.2' 13°54.8  12.5' 54.4° 62° | 1424 1557  17:27 07:31  07:28 07:24
14 27211.1 37.7 215‘;21.2 15.2 13242.3 124" 54.4 60° 14:39 16:07 17:32 07:15 07:17 07:18
15 42°11.2 - 36.7 229°55.4 15.3’ 13°29.9 12.6’ 54.4' o . . . X . .
16 57°11.4 35.8 244°29.7 15.3' 13°17.3 12.5' 54.4' N 580 14:52 16:15 17:36 07:02 07:08 07:13
17 72°11.5 34.8 259°04.0 15.3' 13°04.8 12.7 54.4’ 56 15:03 16:22 17:40 06:50 07:00 07:08
. . . . : : : 54° 15:12 16:28 17:44 06:40 06:53 07:03
18 87°11.7 S05°33.8 | 273°38.3 154" N12°52.1 12.77 54.4 52° 15:21 16:34 17:47 06:31 06:47 06:59
19 102°11.8 32,8 | 288°12.7 154’ 12°39.4 12,77 545 50° 15:28 16:39 17:50 06:23 06:41 06:56
20 117°11.9 31.9 | 302°47.1 154 12°26.7 12.9° 545 45° 15:44 16:50 17:56 06:06 06:28 06:48
o . o ’ o , ,
;é iiioigé ggg géiogég 12; E"(l)ig 1;3 g:gv N 40° 15:57 16:59 18:01 05:52 06:18 06:41
23 162°12.4 29.0 346°30.5 155’ 11°48.1 13.0' 54.5' 35 16:08 17:07 18:05 05:39 06:09 06:35
-~ - = = n = = 30° 16:18 17:14 18:09 05:29 06:01 06:30
Sb=161 d=10 SD =148 20° | 16:35  17:26  18:16 05:10  05:47 06:21
N 10° 16:49 17:36 18:22 04:54 05:35 06:13
Tue GHOA Doec G:'A v Doec d __HP 0° | 17:02  17:45 1827 | 04:30 0523  06:06
0 177°12.5 S05°28.0 1°05.0 15.6' N11°35.1 13.0' 54.5’ o . . . . . .
1 192°12.7 27.0 15°39.5  15.6' 11°22.1 131" 545 S ;80 gég i;jgg igﬁgg 8123; 82:;3 82:23
2 207°12.8 26.1 | 30°141 156  11°09.0 13.1' 545 30° | 17.46 1817 1845 | 0349 0445  05:41
3 222°13.0 25.1 44°48.7  15.6' 10°55.9 132" 54.6' 35° | 17:55 18:23 1849 03:38 04:37 05:35
4 237213.1 24.1 59223.4 15.7 10242.7 132" 546’ 20° | 18:06 1831 1853 0325 0427 05-29
o | deeisa soma | ey oy Niwes hay e | | (| 13% 183 1es o010 owle os2
7 282°13.6 21.2 103°07.4 15.7' 10°02.9 13.3' 54.6' S ggo 12?{ 1222 1382 832; 8;22 ggég
8 207°13.7 20.2 117°42.2 15.8' 09°49.6 13.4' 54.6' o 18:49 19:00 19:09 02:32 03:49 0 :0
9 312°13.9 -+ 193 132°16.9 15.8’ 09°36.2 13.5’ 54.6' 540 5: >
° ° s ° s s 56 18:57 19:06 19:12 02:21 03:41 05:00
10 327°14.0 18.3 146°51.7 15.8 09°22.7 13.5 54.7 o . X . . . .
11 342°14.2 17.3 161°26.5 15.8' 09°09.2 13.5' 54.7 s Zgo ig?; 12;3 ig;g 8%22 8;;? 32151‘81
12 357°14.3 S05°16.3 176°01.3 15.8’ N08°55.7 13.6 54.7'
13 12°14.5 15.4 190°36.2 15.9’ 08°42.1 13.6 54.7' Sun Moon
14 27°14.6 14.4 | 205°11.0 15.9' 08°28.5 13.6° 54.7 Da Eqn.of Time Mer Mer.Pass. Age
15 42°14.8 13.4 | 219°459 15.9 08°14.9 13.7" 547 Y oo 12" Pass Upper Lower 13-15
16 57°14.9 12.4 | 234°20.8 15.9' 08°01.2 13.8° 54.7 mm:ss mm:ss | hh:mm hh:mm  hh:mm | 94-100%
17 72°15.1 11.5 248°55.7 15.9’ 07°47.4 13.7 54.8’ 05 11:37 11:31 12:12 2313 10:51 —
18 87°15.2 S05°10.5 | 263°30.7 15.9° NO07°33.7 13.8° 548 . . I . : )
19 102°15.4 09.5 | 278°05.6  16.0' 07°19.9 13.9' 548 gg ﬂjfg ﬂ(l)g Bﬂ 23:56 g:‘;’g (
20 117°15.5 08.6 292°40.6 16.0 07°06.0 13.9’ 54.8’' - : i . . —
21 132°15.7 07.6 307°15.5 16.0 06°52.1 13.9' 54.8'
22 147°15.8 06.6 321°50.5 16.0 06°38.2 13.9' 54.8’'
23 162°16.0 05.6 336°25.5 16.0' 06°24.3 14.0' 54.8’
SD = 16.1’ d=1.0 SD = 14.9'

IERS Earth Orientation data as of 08-Dec-2022
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March 08, 09, 10 UT (Wed., Thu., Fri.)

Aries Venus Mars Jupiter Saturn Stars
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 165°26.5 | 147°36.9 NO7°11.2 | 84°18.2 N25°31.4 | 152°38.0 NO04°18.0 | 192°50.4 S12°39.3 Alpheratz  357°36.7  29°13.0
1 180°29.0 | 162°36.5 125 | 99°19.4 31.4 | 167°39.9 18.2 | 207°52.6 39.2 Ankaa 353°00.0 -42°11.0
2 195°31.4 | 177°36.2 13.8 | 114°20.7 315 | 182°41.8 18.4 | 222°54.8 39.1 Schedar 349°33.3  56°39.8
3 210°33.9 | 192°35.9 15.0 | 129°22.0 - 315 | 197°4338 18.6 | 237°57.0 - 39.0 Diphda 348°49.1 -17°51.38
4 | 225°36.4 | 207°35.6 16.3 | 144°23.3 315 | 212°45.7 18.9 | 252°59.2 38.9 Achernar  335°21.8 -57°07.4
5 240°38.8 | 222°35.2 17.5 | 159°24.6 31.6 | 227°47.6 19.1 | 268°01.3 38.8 Hamal 327°532  23°34.2
6 255°41.3 | 237°34.9 NO07°18.8 | 174°25.8 N25°31.6 | 242°49.6 NO04°19.3 | 283°03.5 S12°38.7 Polaris  315°01.4  89°22.0
7 270°43.7 | 252°34.6 20.1 | 189°27.1 31.6 | 257°51.5 19.5 | 298°05.7 38.6 Acamar  315°13.1  -40°13.0
8 285°46.2 | 267°34.3 213 | 204°28.4 317 | 272°53.4 19.8 | 313°07.9 385 Menkar ~ 314°07.9 4°10.7
9 | 300°48.7 | 282°33.9 - 22,6 | 219°29.7 317 | 287°55.4 20.0 | 328°10.1 - 38.4 Mirfak  308°30.7  49°56.7
10 | 315°51.1 | 207°33.6 23.9 | 234°31.0 31.8 | 302°57.3 20.2 | 343°123 38.3 Aldebaran  290°41.4  16°33.3
11 | 330°53.6 | 312°33.3 25.1 | 249°322 31.8 | 317°59.2 204 | 358°14.4 38.2 Rigel 281°053  -8°10.6
12 | 345°56.1 | 327°33.0 NO7°26.4 | 264°335 N25°31.8 | 333°01.2 N04°20.7 | 13°16.6 S12°38.1 Bcflpe'!a gggogi'é 4202;"2‘
13 0°58.5 | 342°32.6 27.6 | 279°34.8 31.9 | 348°03.1 20.9 | 28°18.8 38.0 ‘E,a"t'ﬁ 5789038 28°37.6
14 16°01.0 | 357°32.3 28.9 | 294°36.1 31.9 3°05.0 211 | 43°21.0 37.9 Al '.‘la 575939 9 1°113
15 31°03.5 | 12°32.0 30.2 | 309°37.3 - 319 | 18°07.0 21.3 | 58°23.2 . 37.8 Bet I”'a"‘ 570°837  7°046
16 46°05.9 | 27°31.7 31.4 | 324°38.6 32.0 | 33°08.9 216 | 73°25.3 37.7 ecegeuse 5639529 2045,
17 | 61°084 | 42°313 327 | 339°39.9 320 | 48°108 218 | 88°275 376 2ropus 258037'5 ?6045.3
18 76°10.9 | 57°31.0 NO7°33.9 | 354°412 N25°32.0 | 63°12.8 NO04°22.0 | 103°20.7 S12°37.5 Adhara  255°06.0  -20°00.4
19 01°13.3 | 72°30.7 35.2 0°42.4 321 | 78°14.7 223 | 118°31.9 37.4 Procyon  244°52.2 5°00.9
20 | 106°15.8 | 87°30.4 36.5 | 24°43.7 321 | 93°16.7 225 | 133°34.1 37.3 Pollux 243°18.0  27°58.2
21 | 121°18.2 | 102°30.0 - 377 | 39°450 - 321 | 108°18.6 227 | 148°36.3 - 372 Avior 234°140  -50°3502
22 | 136°20.7 | 117°29.7 30.0 | 54°46.2 322 | 123°205 22.9 | 163°38.4 37.1 Suhail  222°471  -43°31.7
23 151°23.2 132°290.4 40.2 69°47.5 32.2 138°22.5 23.2 178°40.6 37.0 Miaplacidus ~ 221°37.8 -69°48.8
Mer.pass. 12:56 v-0.3" d 1.3 m-3.95 v 1.3 d 0.0’ m 0.56 v 1.9" d 0.2 m-2.09 v 22 d0.1 m0.91 Alphard  217°49.0 -8°45.6
Regulus  207°35.8 11°51.2
Thu | GHA GHA Dec GHA Dec GHA Dec GHA Dec pubhe 1957422 617316
0 166°25.6 | 147°29.0 NO7°41.5 | 84°48.8 N25°32.2 | 153°24.4 NO04°23.4 | 193°42.8 S12°36.9 egf;n‘;ﬁ 175°448  -17°403
1 181°28.1 | 162°28.7 428 | 99°50.1 323 | 168°26.3 23.6 | 208°45.0 36.8 Acrux  173°012  -63°13.6
2 196°30.6 | 177°28.4 440 | 114°51.3 323 | 183°28.3 23.8 | 223°47.2 36.7 Gacrux  171°52.8  -57°14.5
3 211°33.0 | 192°28.1 + 45.3 | 129°52.6 - 324 | 198°30.2 24.1 | 238°49.3 - 36.6 Alioth  166°13.8 55°49.9
4 | 226°355 | 207°27.7 46.5 | 144°53.9 324 | 213°32.1 243 | 253°51.5 36.5 Spica 158°23.6 -11°17.0
5 241°38.0 | 222°27.4 47.8 | 159°55.1 32.4 | 228°34.1 245 | 268°53.7 36.4 Alkaid  152°52.8  49°11.6
6 256°40.4 | 237°27.1 NO7°49.0 | 174°56.4 N25°32.5 | 243°36.0 NO04°24.7 | 283°55.9 S12°36.3 Hadar 148°37.7 -60°28.9
7 271°42.9 | 252°26.7 50.3 | 189°57.7 325 | 258°37.9 25.0 | 298°58.1 36.2 Menkent  147°59.2  -36°29.0
8 286°45.3 | 267°26.4 51.6 | 204°58.9 325 | 273°39.9 252 | 314°00.3 36.1 Arcturus  145°49.1  19°03.5
9 301°47.8 | 282°26.1 52.8 | 220°00.2 326 | 288°41.8 25.4 | 329°02.4 36.1 Rigil Kent. 139°42.0 -60°55.7
10 | 316°50.3 | 297°25.8 54.1 | 235°01.5 32.6 | 303°43.7 25.6 | 344°04.6 36.0 Kochab 137°10.1  74°03.3
11 331°52.7 | 312°25.4 55.3 | 250°02.7 32.6 | 318°45.7 25.9 | 359°06.8 35.9 Zuben'ubi  136°57.5 -16°08.3
12 | 346°55.2 | 327°25.1 NO7°56.6 | 265°04.0 N25°32.7 | 333°47.6 NO04°26.1 | 14°09.0 S12°35.8 Alphecca  126°04.9  26°38.0
13 1°57.7 | 342°24.8 57.8 | 280°05.3 32.7 | 348°49.5 26.3 | 29°11.2 35.7 Antares  112°17.7  -26°29.0
14 17°00.1 | 357°24.4  07°59.1 | 295°06.5 32.7 3°51.5 266 | 44°13.4 35.6 Atria  107°13.3  -69°03.9
15 32°026 | 12°24.1 08°00.3 | 310°07.8 328 | 18°53.4 26.8 | 59°155 355 Sabik  102°045 -15°45.3
16 47°05.1 | 27°23.8 01.6 | 325°09.0 32.8 | 33°55.3 27.0 | 74°17.7 35.4 Shaula  96°125  -37°07.1
17 62°07.5 | 42°235 02.8 | 340°10.3 32.8 | 48°57.3 27.2 | 89°19.9 35.3 Rasalhague 96200-0 12:32-4
18 | 77°100 | 57°23.1 NO08°04.1 | 355°11.6 N25°32.0 | 63°50.2 NO4°27.5 | 104°22.1 S12°35.2 K E'/tf”'" 3(3)0‘3‘3'0 31052'8
19 | 920125 | 72°22.8 05.4 | 10°12.8 329 | 79°01.1 27.7 | 119°24.3 35.1 aus st 80032'1 '3‘8‘048'3
20 | 107°14.9 | 87°225 06.6 | 25°14.1 329 | 94°03.0 27.9 | 134°26.5 35.0 N egk‘i 750408 26°16.1
21 | 122°17.4 | 102°22.1 - 07.9 | 40°15.4 - 32,9 | 109°05.0 - 281 | 149°28.6 - 349 AT‘".' 62016 8°555
22 | 137°19.8 | 117°21.8 09.1 | 55°16.6 33.0 | 124°06.9 28.4 | 164°30.8 348 b ta'l: 539085 569396
23 | 152°22.3 | 132°215 104 | 70°17.9 33.0 | 139°08.8 28.6 | 179°33.0 34.7 esg‘;:_b 299072 489018
Mer.pass. 12:52 v -0.3" d 13" m-3.95 v 1.3 d 0.0’ m 0.58 v 1.9 d 0.2’ m-2.08 v 22 d0.1 m0.91 Enif 33°40.6 9°58.7
Al Na'ir  27°353  -46°51.0
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15216.5 —29:30.1
0 | 167°24.8 | 147°21.1 N08°11.6 | 85°19.1 N25°33.0 | 154°10.8 NO04°28.8 | 104°352 S12°34.6 Scheat  13°47.0  28712.3
1 | 1820272 | 162°208 12.9 | 100°204 331 | 169°12.7 201 | 200°37.4 345 Markab 137317 157196
2 197°29.7 | 177°20.5 141 | 115°21.7 33.1 | 184°14.6 20.3 | 224°395 34.4 Mar 08 Wed SHA  Mer.pass
3 212°32.2 | 192°20.1 - - 15.4 | 130°229 - 331 | 199°16.6 20.5 | 239°41.7 - 343 Venus  342°10.4 14:10
4 | 227°34.6 | 207°19.8 16.6 | 145°24.2 332 | 214°18.5 20.7 | 254°43.9 34.2 Mars 278°51.7 18:21
5 242°37.1 | 222°19.5 17.9 | 160°25.4 33.2 | 229°20.4 30.0 | 269°46.1 34.1 Jupiter  347°115 13:48
6 257°39.6 | 237°19.1 N08°19.1 | 175°26.7 N25°33.2 | 244°22.4 NO04°30.2 | 284°48.3 S12°34.0 Saturn _ 27°23.9 11:07
7 272°42.0 | 252°18.8 20.4 | 190°27.9 333 | 250°24.3 30.4 | 299°50.5 33.9 Mar 09 Thu SHA Mer.pass
8 287°44.5 | 267°18.5 21.6 | 205°29.2 333 | 274°26.2 30.6 | 314°526 33.8 Venus  341°03.4 1410
9 302°46.9 | 282°18.1 22.9 | 220°30.5 33.3 | 289°28.2 309 | 320°54.8 33.7 o
Mars 278°23.1 18:19
10 | 317°49.4 | 297°17.8 241 | 235°31.7 33.4 | 304°30.1 31.1 | 344°57.0 33.6 Jupiter  346°58.7 1345
11 | 332°51.9 | 312°17.5 25.3 | 250°33.0 33.4 | 319°32.0 31.3 | 359°50.2 33.5 0 :
Saturn  27°17.2 11:04
12 | 347°54.3 | 327°17.1 N08°26.6 | 265°34.2 N25°33.4 | 334°34.0 NO04°31.5 | 15°01.4 S12°33.4 -
13 2°56.8 | 342°16.8 27.8 | 280°35.5 334 | 349°35.9 31.8 | 30°03.6 333 Mar 10 Fri SHA  Mer.pass
14 17°59.3 | 357°16.5 29.1 | 295°36.7 335 4°37.8 320 | 45°05.7 332 Venus  339°56.4 14:11
15 33°017 | 12°16.1 30.3 | 310°38.0 - 335 | 19°39.7 - 322 | 60°07.9 - 331 Mars  277°54.4 18:17
16 48°04.2 | 27°15.8 31.6 | 325°39.2 335 | 34°41.7 325 | 75°10.1 33.0 Jupiter  346°46.0 13:42
17 63°06.7 | 42°15.5 32.8 | 340°40.5 33.6 | 49°43.6 327 | 90°12.3 32.9 Saturn __ 27710.4 11:00
18 78°00.1 | 57°15.1 NO08°34.1 | 355°41.7 N25°33.6 | 64°455 NO04°32.9 | 105°145 S12°32.38 Horizontal parallax
19 03°11.6 | 72°14.8 35.3 | 10°43.0 336 | 79°47.5 33.1 | 120°16.7 32.7 Venus: 0.1
20 | 108°14.1 | 87°145 36.6 | 25°44.2 336 | 94°49.4 33.4 | 135°18.9 326 Mars: 0.1
21 | 123°16.5 | 102°14.1 - 378 | 40°455 - 33.7 | 109°51.3 - 33.6 | 150°21.0 - 325
22 | 138°19.0 | 117°13.8 39.0 | 55°46.7 33.7 | 124°533 33.8 | 165°23.2 32.4
23 | 153°21.4 | 132°135 403 | 70°48.0 33.7 | 139°55.2 34.0 | 180°25.4 32.3

Mer.pass. 12:48

v -0.3" d 1.3’ m -3.96

v 1.3’ d 0.0’ m 0.60

v 1.9 d 0.2’ m-2.08

v 22 d0.1 mo0.91
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DUT1 = UT1-UTC = -0.0182 sec

AT = TT-UT1 = 469.2022 sec

2023 March 08 to Mar. 10 UT

h Sun Moon
Wed GHA Dec GHA v Dec d HP Lat. Twilight‘ . Sunrise | Sunset . _Twilight
0 177°16.1 S05°04.7 | 351°00.5 16.0' N06°10.3 14.0' 54.9° Naut.  Civil Civil Naut.
1 192°16.3 03.7 5°355  16.0' 05°56.3 14.0' 54.9' N 72° | 04:30  05:50 06:57 17:27 18:34 19:55
2 207°16.4 027 | 20°105 16.0°  05°423 141 549 N 70° | 04:39 05551  06:51 | 17:32  18:32 19:45
3 222°16.6 - 01.7 34°45.6 16.0' 05°28.2 14.1' 549 68° 04:47 05:52 06:47 17:36 18:31 19:37
4 237°16.7 05°00.8 49°20.6 16.0' 05°14.1 14.1' 54.9' 66° 04:53 05:53 06:44 17:39 18:30 19:30
5 252°16.9 04°59.8 63°55.7  16.0' 05°00.0 14.2' 549 64° 04:58 05:54 06:41 17:42 18:29 19:25
6 267°17.0 S04°58.8 | 78°30.7 16.0' NO04°45.8 14.1' 55.0' 62° | 05:03  05:54 06:38 17:44 18:29 19:20
7 282°17.2 57.8 | 93°05.7 16.1’ 04°31.7 142" 55.0° 60° | 05:06  05:54 06:36 17:47 18:28 19:17
8 207°17.3 56.0 | 107°40.8 16.1'  04°17.5 143" 550 N58° | 05:00 05:55  06:34 | 17:49  18:28 19:13
9 312217.5 + 559 122215.9 16.1: 04203.2 14.2: 55.0: 56° 05:12 05:55 06:32 17:50 18:27 19:11
10 327017.6 54.9 136050.9 16.1' 03049.0 14.3' 55.0’ 54° 05:14 05:55 06:30 17:52 18:27 19:08
11 342°17.8 53.9 151°26.0 16.1 03°34.7 14.3 55.0 52° 05:16 05:55 06:29 17:53 18:27 19:06
12 357°17.9  S04°53.0 | 166°01.0 16.1' NO03°20.4 143 55.1° 50° | 05:18  05:55 06:27 17:55 18:27 19:04
13 12°18.1 52.0 | 180°36.1 16.0' 03°06.1 14.3' 55.1 45° | 05:21 0555 06:24 17:58 18:27 19:01
14 27°18.3 51.0 | 195°11.1 16.0 02°51.8 14.4 55.1 N40° | 0523  05:55 06:22 18:00 18:27 18:58
15 42218.4 50.0 209246.2 16.0’ 02237.4 144" 551 35° | 0525 0554 0619 18:02 1828 1857
16 57°18.6 491 | 224°212 160 02°23.0 144" 551 30° | 0526 0553 0617 18:04 1828 18:56
17 72°18.7 48.1 | 238°56.2 16.0 02°08.6 14.4° 55.1 20° | 0526 0552 0614 1808 1830 1855
18 87°18.9 S04°47.1 | 253°31.3 16.0' NO1°54.2 144" 552 N 10° 05:25 05:49 06:10 18:11 18:32 18:56
19 102219.0 46.1 268:06.3 16.0' 01;’39.8 14.4" 552 0° 05:22 05:47 06:07 18:14 18:35 18:59
20 117°19.2 452 | 282°41.3  16.0’ 01°25.4 145 552 o . . ) . . .
2% | BRies B3| Seeles 160 oiiee s sy || SIoo| os18 osas osos | isur 183 1903
22 147°19.5 432 | 311°51.3  16.0 00°56.4 14.4' 552 o : : : : : :
> 162°10.6 120 | 306°962 160 00°42.0 145 moo 30 05:04  05:32 05:56 18:24 18:49 19:17
: : : : : : : 35° | 04:58  05:28 05:54 18:27 18:52 19:22
SD=16.1" d=1.0 SD = 15.0 40° 04:51 05:23 05:51 18:30 18:57 19:29
45° | 04:42  05:18 05:47 18:33 19:02 19:38
Thu GHA Dec GHA v Dec d HP o
S ~ . . , - S 50 04:31  05:11 05:43 18:37 19:09 19:49
0 177°19.8  S04°41.3 | 341°01.2 159 N00027.5 145 55.3 52° 04:26 05:07 05:42 18:38 19:13 19:54
1 192°20.0 40.3 | 355°36.1 15.9 NO00®13.0 14.6° 55.3 54° 04:20 05:03 05:39 18:40 19:16 20:00
2 207220.1 30.3 10211.1 15.9' 500201.6 14.5' 55.3’ 56° 04:13 04:59 05:37 18:43 19:20 20:07
3 222°20.3 ©383 | 24°460 159 00°16.1 145" 553 58° | 04:05  04:54  05:35 | 1845  19:25 20:15
4 237920.4 37.4 | 39°209 159 00730.6 145 553 S60° | 03:55 04:49  05:32 | 18:48  19:30 20:24
5 252°20.6 36.4 53°55.8 15.9 00°45.1 14.6’ 55.3'
6 267°20.7 S04°35.4 | 68°30.6 158  S00°59.7 145 554 Lat. Moonrise ) Moonset )
7 282°20.9 344 | 83°055 158  01°142 146 554’ Wed Thu Fri Wed Thu Fri
8 297221.0 33.5 97:40.3 15.8 01‘;28.8 145 554 N 72° | 18:47  20:50 23:03 07:42 07:11 06:38
9 312°21.2 - 325 | 112°15.1 158 01°43.3 14.6° 55.4 o . . ) . ) .
D | Seats hs | Deas 15y oicere iee o4 | | NT0| 1850 2043 2244 | o3 0713 0048
o o . o . , : : : : : :
11 342°21.5 30.5 | 141°246 157 02°125 145" 555 66° | 1853  20.33 5917 07-27 0715 0703
12 357°21.7 S04°29.5 | 155°59.3 15.7 S02°27.0 14.6' 55.5 64° 18:55 20:29 22:07 07:24 07:16 07:09
13 12°21.8 28.6 | 170°34.0 15.7 02°41.6 145 555’ 62° 18:56 20:25 21:58 07:21 07:17 07:14
14 27222.0 27.6 185208.7 15.6' 02256.1 14.6" 55.5 60° 18:57 20:22 21:51 07:18 07:18 07:18
15 42°22.1 26.6 | 199°43.3 15.6' 03°10.7 145 555 o
16 57°22.3 256 | 214°17.9 156  03°252 146 556 NS8™ | 1858 20220 2145 | 07:16  07:19 07:22
17 720995 527 | 228°505 155 03°308 145 55 56 18:58  20:17 21:39 07:14 07:20 07:26
: : : : : : : 54° | 18:59  20:15 21:34 07:12 07:20 07:29
18 87°22.6  S04°23.7 | 243°27.1 15.5' S03°54.3 14.6' 55.6' 52° 19:00 20:14 21:29 07:10 07:21 07:32
19 102222.8 22.7 258201.6 15.5 04208.9 145"  55.6 50° 19:00 20:12 21:25 07:09 07:21 07:34
3? E;oi? 3(1); %30?8'2 1;-2 82033-‘9‘ 11-;: gg-g: 45° | 19:02  20:08  21:17 07:05  07:22 07:40
s 147923 3 108 | 301°440 154" 04°524 145 557 N 40° | 19:03  20:05 21:09 07:02 07:23 07:45
>3 162923 4 188 | 316°103 153" 05°069 145 557 35 19:04  20:03 21:03 07:00 07:24 07:49
. S '/ : . / : = 30° 19:04 20:00 20:58 06:58 07:25 07:53
Sb=161 d=10 SD =151 20° | 19:06  19:56  20:48 06:54  07:26 07:59
- N 10° | 19:07  19:53 20:40 06:50 07:27 08:05
Fri GHOA Doec G:'A v Doec d HP 0° | 19:08 19:50  20:33 | 06:47  07:28  08:10
0 177°23.6  S04°17.8 | 330°53.6 153’  S05°21.4 145 55.7 o . . . . . .
1 192°23.7 16.8 | 345°27.9 152’ 05°35.9 145 557 s égo 133(1)? Big §ng§ 82213 8;2%8 8325
2 207°23.9 15.8 0°02.1 15.2 05°50.4 144 557 30° | 1012 19:40 20-08 0636 07-31 0828
3 222°24.0 149 | 14°363 15.2' 06°04.8 145  55.8 35° | 1013 1937 2003 0633 07:32 0831
4 237224.2 13.9 29:10.5 15.1’ 06:19.3 144 558 20° | 19414 19:35 19:57 06:31 0733 0836
o | seas soeits | seir 10 soan e e | | (o0 | 190 13 1oL oear onss o osal
D Beaey VNG| esay 150 oross des aee | | S| 11 1920 1043 | osae o7 osar
8 297°24.8 10.0 | 87°26.7 14.9’ 07°16.8 14.4° 559’ o | 19018 1926 103 06:20 0736 08:53
9 312°25.0 - 09.0 | 102°00.6 14.9' 07°31.2 143 559’ e 91 : . > . . 25
o o . o , . 56 19:18  19:24 19:31 06:18 07:36 08:56
10 327°25.2 08.0 | 116°345 148 07°455 143 559 o : : : : : :
1 342925 3 070 | 1319083 148" 07°508 143 tao 58 19:19  19:22 19:26 06:15 07:37 09:00
: : : : : : : S60° | 1920  19:20 19:20 06:13 07:37 09:04
12 357°25.5  S04°06.1 | 145°42.1 14.7° S08°14.1 142" 559
13 12°25.6 05.1 | 160°15.8 14.7’ 08°28.3 143  56.0° Sun Moon
14 27°25.8 04.1 | 174°49.5 14.6' 08°42.6 142" 56.0' Da Eqgn.of Time Mer Mer.Pass. Age
15 42°26.0 - 03.1 | 189°23.1 14.6' 08°56.8 14.2' 56.0° Y oo 12" Pass Upper  Lower 16-18
16 57°26.1 02.1 203°56.7 14.5’ 09°11.0 14.1’ 56.0’ mm:ss mm:ss hh:mm hh:mm hh:mm 100-94%
17 72°26.3 01.2 | 218°30.2 14.4' 09°25.1 14.1' 56.0' IR [—— 1211 0037 1258 P
18 87°26.5 S04°00.2 | 233°03.6 14.4° S09°39.2 14.1' 56.1' . . . . . ‘
Bo| s sww | mwose e sz an wUl ] e os s bu oo s | ()
20 117°26.8 58.2 | 262°10.3 14.3' 10°07.4 140 56.1' : : - i i ’
21 132°26.9 57.2 | 276°43.6 14.2 10°21.4 14.0° 56.1’
22 147°27.1 56.3 | 201°16.8 14.1’ 10°35.4 13.9° 56.2'
23 162°27.3 55.3 | 305°49.9 14.1’ 10°49.3 13.9 56.2'
SD =161 d=1.0 SD = 15.2'

IERS Earth Orientation data as of 08-Dec-2022
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March 11, 12, 13 UT (Sat., Sun., Mon.)

Aries Venus Mars Jupiter Saturn Stars
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 168°23.9 | 147°13.1 NO08°41.5 | 85°49.2 N25°33.8 | 154°57.1 NO04°34.3 | 195°27.6 S12°32.2 Alpheratz  357°36.7  29°13.0
1 183°26.4 | 162°12.8 42.8 | 100°50.5 33.8 | 169°59.1 345 | 210°29.8 32.1 Ankaa  353°09.0 -42°11.0
2 108°28.8 | 177°12.5 440 | 115°51.7 33.8 | 185°01.0 34.7 | 225°320 32.0 Schedar 349°333  56°39.8
3 213°31.3 | 192°12.1 - 453 | 130°53.0 - 33.8 | 200°02.9 - 35.0 | 240°34.1 - 319 Diphda 348°49.1 -17°51.8
4 228°33.8 | 207°11.8 465 | 145°54.2 33.9 | 215°04.8 35.2 | 255°36.3 31.8 Achernar  335°21.8  -57°07.4
5 243°36.2 | 222°11.5 47.7 | 160°55.5 33.9 | 230°06.8 35.4 | 270°38.5 31.7 Hamal 327°53.2  23°34.2
6 | 258°38.7 | 237°11.1 N08°49.0 | 175°56.7 N25°33.9 | 245°08.7 NO04°35.6 | 285°40.7 S12°31.6 Polaris  315°02.6  89°21.9
7 273°41.2 | 252°10.8 50.2 | 190°58.0 34.0 | 260°10.6 35.9 | 300°42.9 315 Acamar 315”132 -40°13.0
8 288°43.6 | 267°10.4 51.5 | 205°59.2 34.0 | 275°12.6 36.1 | 315°45.1 31.4 Menkar ~ 314°07.9 4°10.7
9 | 303°46.1 | 282°10.1 52.7 | 221°00.5 34.0 | 290°14.5 - 36.3 | 330°47.2 313 Mirfak  308°30.7  49°56.7
10 | 318°48.6 | 207°09.8 53.9 | 236°01.7 34.0 | 305°16.4 36.5 | 345°49.4 31.2 Aldebaran 290414 16°33.3
11 | 333°51.0 | 312°09.4 55.2 | 251°03.0 34.1 | 320°18.4 36.8 0°51.6 31.1 Rigel 281°05.3  -8°10.7
12 | 348°535 | 327°00.1 NO8°56.4 | 266°042 N25°34.1 | 335°203 NO04°37.0 | 15°53.8 S12°31.0 Bcflpi'!a g?gogjé 4208;"2‘
13 3°55.9 | 342°08.8 57.7 | 281°05.5 34.1 | 350°22.2 37.2 | 30°56.0 30.9 Taa 't'; 578°03.8  28°376
14 18°58.4 | 357°08.4 08°58.9 | 296°06.7 34.1 5°24.1 375 | 45°58.2 30.8 Al ’.‘IZ 5759303 1°113
15 34°00.9 | 12°08.1 09°00.1 | 311°07.9  -- 342 | 20°26.1 37.7 | 61°00.4 - 307 Bet l"' m 570°53.7 79246
16 49°03.3 | 27°07.7 01.4 | 326°09.2 342 | 35°28.0 37.9 | 76°025 30.6 ece geuse 5639509 520437
17 64°05.8 | 42°07.4 02.6 | 341°10.4 342 | 50°29.9 38.1 | 91°04.7 30.5 a%‘?ﬁﬂi 5589275 16°45.0
18 79°08.3 | 57°07.1 N09°03.9 | 356°11.7 N25°34.3 | 65°31.9 NO04°38.4 | 106°06.9 S12°30.4 Adhara  255°06.0  -29°00.4
19 04°10.7 | 72°06.7 05.1 | 11°12.9 343 | 80°33.8 38.6 | 121°09.1 30.3 Procyon  244°52.3 5°00.9
20 | 109°13.2 | 87°06.4 06.3 | 26°14.2 343 | 95°35.7 38.8 | 136°11.3 30.2 Pollux 243°10.0  27°58.2
21 | 124°15.7 | 102°06.0 - 07.6 | 41°154 - 343 | 110°376  -- 39.1 | 151°135 - - 30.1 Avior 234°149  -50°35.0
22 139°18.1 | 117°05.7 08.8 56°16.6 34.4 | 125°39.6 39.3 | 166°15.6 30.0 Suhail 222°47.1 -43°31.7
23 154°20.6 132°05.4 10.0 71°17.9 34.4 140°41.5 39.5 181°17.8 29.9 Miaplacidus ~ 221°37.8 -69°48.8
Mer.pass. 12:44 | 103 d12' m-396 | v12 d00’ m061 | v 19 d02 m-2.08 | v22 d0.1 mo0.91 Alphard  217°49.0  -8°45.6
Regulus  207°35.8 11°51.2
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec 5 D“bb*;e 123"‘2‘23 ﬁzgg-g
0 169°23.0 | 147°05.0 NO09°11.3 | 86°19.1 N25°34.4 | 155°43.4 NO04°39.7 | 196°20.0 S12°29.8 eg‘fen"aﬁ 175°448  -17°403
1 184°255 | 162°04.7 12,5 | 101°20.4 34.4 | 170°45.4 40.0 | 211°22.2 29.7 Acrux 1739012 -63°13.6
2 199°28.0 | 177°04.3 13.7 | 116°21.6 345 | 185°47.3 402 | 226°24.4 20.6 Gacrux  171°52.8  -57°14.5
3 214°30.4 | 192°04.0  -- 15.0 | 131°2238 - 345 | 200°49.2 - 404 | 241°266 - - 295 Alioth  166°13.8  55°40.9
4 220°32.9 | 207°03.7 16.2 | 146°24.1 345 | 215°51.1 40.6 | 256°28.8 29.4 Spica 158°23.6 -11°17.0
5 244°35.4 | 222°03.3 17.4 | 161°25.3 345 | 230°53.1 40.9 | 271°30.9 29.3 Alkaid  152°52.8  49°11.7
6 259°37.8 | 237°03.0 N09°18.7 | 176°26.5 N25°34.6 | 245°55.0 NO04°41.1 | 286°33.1 S12°29.2 Hadar 148°37.7 -60°28.9
7 274°40.3 | 252°02.6 19.9 | 191°27.8 34.6 | 260°56.9 413 | 301°35.3 29.1 Menkent 147°50.1  -36°29.0
8 289°42.8 | 267°02.3 21.1 | 206°29.0 34.6 | 275°58.9 416 | 316°375 20.0 Arcturus  145°49.1  19°03.5
9 304°45.2 | 282°02.0 22.4 | 221°30.3 34.6 | 291°00.8 - 418 | 331°39.7 - 28.9 Rigil Kent. 139°42.0 -60°55.7
10 | 319°47.7 | 297°01.6 23.6 | 236°315 34.7 | 306°02.7 420 | 346°41.9 28.8 Kochab 137°19.0  74°03.3
11 | 334°50.2 | 312°01.3 24.8 | 251°32.7 34.7 | 321°04.6 422 1°44.1 28.7 Zuben'ubi 136°57.5 -16°08.3
12 | 349°52.6 | 327°00.9 N09°26.1 | 266°34.0 N25°34.7 | 336°06.6 NO04°425 | 16°46.2 S12°28.6 Alphecca  126°04.9  26°38.0
13 4°55.1 | 342°00.6 27.3 | 281°35.2 34.7 | 351°08.5 427 | 31°484 28.5 Antares  112°17.6  -26°29.0
14 19°57.5 | 357°00.2 285 | 296°36.4 34.7 6°10.4 429 | 46°50.6 28.4 Atria  107°13.2  -69°03.9
15 35°00.0 | 11°59.9 20.7 | 311°37.7 348 | 21°124 432 | 61°52.8 28.3 Sabik  102°04.5  -15°45.3
16 50°02.5 | 26°59.6 31.0 | 326°38.9 348 | 36°14.3 434 | 76°55.0 28.2 Shaula  96°12.5  -37°07.1
17 65°04.9 | 41°59.2 32.2 | 341°40.1 348 | 51°16.2 43.6 | 91°57.2 28.1 Rasalhague 96200-0 12232-4
18 | 80°07.4 | 56°58.9 NO09°33.4 | 356°41.4 N25°34.8 | 66°18.1 NO04°43.8 | 106°50.4 S12°28.0 K E';a”'" ggo‘f'g 210328
19 05°00.9 | 71°58.5 347 | 11°42.6 349 | 81°20.1 441 | 122°01.5 27.9 aus V”St' 80032'4 '32048'3
20 | 110°12.3 | 86°58.2 35.9 | 26°43.8 349 | 96°22.0 443 | 137°03.7 27.8 N eg:‘. 750108 26°16.1
21 | 125°14.8 | 101°57.8 <. 371 | 41°45.1 - 349 | 111°23.9 - 445 | 152°05.9 - 277 A‘l’".' 62°01.6 8955
22 | 140°17.3 | 116°57.5 383 | 56°46.3 349 | 126°25.8 44.7 | 167°08.1 27.6 P t""k' 53°08.5 569390
23 | 155°19.7 | 131°57.1 39.6 | 71°475 349 | 141°27.8 45.0 | 182°10.3 27.5 e[‘;;’gb 190075 489018
Mer.pass. 12:40 v-0.3" d1.2" m-3.96 v 1.2" d 0.0’ m0.63 v 1.9 d 0.2’ m-2.08 v 22" d0.1 m0.92 Enif 33°40.6 9°58.7
Al Na'ir  27°35.2  -46°51.0
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15:16.5 —29230.1
0 | 170°222 | 146°56.8 N09°40.8 | 86°48.7 N25°35.0 | 156°20.7 N04°452 | 107°125 S12°27.4 Scheat  13°47.0 287123
1 | 185°247 | 161°565 420 | 101°50.0 35.0 | 171°31.6 454 | 2120147 273 Markab _ 13°31.7 157196
2 200°27.1 | 176°56.1 432 | 116°51.2 35.0 | 186°33.5 457 | 227°16.8 27.2 Mar 11 Sat SHA  Mer.pass
3 215°20.6 | 191°55.8 - 445 | 131°52.4 - - 35.0 | 201°355 - 459 | 242°19.0 -+ 27.1 Venus  338°49.2 14:11
4 230°32.0 | 206°55.4 45.7 | 146°53.7 35.1 | 216°37.4 46.1 | 257°21.2 27.0 Mars 277°25.3 18:15
5 245°34.5 | 221°55.1 46.9 | 161°54.9 35.1 | 231°39.3 46.3 | 272°23.4 26.9 Jupiter  346°33.2 13:38
6 260°37.0 | 236°54.7 N09°48.1 | 176°56.1 N25°35.1 | 246°41.3 NO04°46.6 | 287°25.6 S12°26.8 Saturn _ 27°03.7 10:57
i | doears | sesraes s | nems  wa | s w0 | Medo o8| [MarizSun o SHA - Merpass
: : . : : : : : : Venus  337°42.0 14:12
9 305°44.4 | 281°53.7 51.8 | 221°59.8 -+ 35.2 | 291°47.0 473 | 332°322 - - 26.6 Mars  276°56.1 1813
10 | 320°46.8 | 296°53.3 53.0 | 237°01.0 35.2 | 306°49.0 475 | 347°34.3 26.5 Jupiter  346°20.4 13.35
11 | 335°49.3 | 311°53.0 543 | 252°02.2 35.2 | 321°50.9 477 2°36.5 26.4 Saturn  26°57.0 1053
12 | 350°51.8 | 326°52.6 NO09°55.5 | 267°03.5 N25°35.2 | 336°52.8 N04°47.9 | 17°38.7 S12°26.3
13 5°542 | 341°52.3 56.7 | 282°04.7 35.2 | 351°54.7 482 | 320409 26.2 Mar 13 Mon SHA  Mer.pass
14 | 20°56.7 | 356°51.9 57.9 | 297°05.9 35.3 6°56.7 484 | 47°431 26.1 Venus  336°34.6 14:13
15 35°59.1 | 11°51.6  09°59.1 | 312°07.1 - 353 | 21°586 486 | 62°453 - - 26.0 Mars  276°26.6 18:11
16 51°01.6 | 26°51.2  10°00.4 | 327°08.4 353 | 37°00.5 48.9 | 77°475 25.9 Jupiter  346707.5 13:32
17 66°04.1 | 41°50.9 01.6 | 342°09.6 353 | 52°02.4 491 | 92°496 25.8 Saturn __ 26750.3 10:50
18 81°06.5 | 56°50.6 N10°02.8 | 357°10.8 N25°35.3 | 67°04.4 NO04°49.3 | 107°51.8 S12°25.7 Horizontal parallax
19 96°09.0 | 71°50.2 04.0 | 12°12.0 35.4 | 82°06.3 495 | 122°54.0 25.6 Venus: 0.1
20 | 111°115 | 86°49.9 05.2 | 27°13.3 35.4 | 97°08.2 49.8 | 137°56.2 25.5 Mars: 0.1
21 | 126°13.9 | 101°49.5 - 065 | 42°145 - 354 | 112°10.1 - 50.0 | 152°58.4 - 254
22 | 141°16.4 | 116°49.2 07.7 | 57°15.7 35.4 | 127°12.1 50.2 | 168°00.6 25.3
23 | 156°18.9 | 131°48.8 08.9 | 72°16.9 35.4 | 142°14.0 50.4 | 183°02.8 25.2

Mer.pass. 12:36

v-03"d 1.2 m-3.96

v 1.2 d 0.0’ m 0.65

v 1.9 d 0.2’ m-2.08

v 22 d0.1 m0.92
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DUT1 = UT1-UTC = -0.0201 sec AT = TT-UT1 = +69.2041 sec 2023 March 11 to Mar. 13 UT

h Sun Moon
Sat GHA Dec GHA i Dec d HP Lat. Twilight_ . Sunrise | Sunset . _Twilight
0 177°27.4  S03°54.3 | 320°23.0 14.0' S11°032 13.9' 56.2' Naut.  Civil Civil  Naut.
1 192°27.6 53.3 334°56.0 13.9' 11°17.1 13.8’ 56.2' N 72° 04:13 05:34 06:41 17:41 18:48 20:10
2 207°27.8 52.3 | 349°28.9 13.9' 11°30.9 13.8' 56.2' N 70° 04:24 05:37 06:38 17:44 18:45 19:58
3 222°27.9 - - 513 4°01.8 138"  11°447 138  56.3' 68° | 04:34  05:40  06:35 | 17:47 1842  19:49
4 237°28.1 50.4 18°34.6  13.7’ 11°58.5 13.7" 56.3' 66° 04:41 05:42 06:32 17:49 18:40 19:41
5 252°28.2 49 .4 33°07.3 13.7" 12°12.2 13.7" 56.3' 64° 04:47 05:43 06:30 17:51 18:38 19:34
6 267°28.4 S03°48.4 47°40.0 13.6’ $12°25.9 13.6 56.3’ 62° 04:53 05:44 06:28 17:53 18:37 19:29
7 282°28.6 47.4 62°12.5 13.5’ 12°39.5 13.6 56.3' 60° 04:57 05:46 06:27 17:54 18:35 19:24
9 312228.9 «+ 455 91217.5 13.4: 13206.6 13.5: 56.4: 560 05:04 05:47 06:24 17:57 18:34 19:17
10 327029.1 44.5 105049.8 13.3' 13020.1 13.4’ 56.4' 54° 05:07 05:48 06:23 17:58 18:33 19:14
11 342°29.2 435 120°22.1 13.2 13°33.5 13.4 56.4 52° 05:09 05:48 06:22 17:59 18:32 19:12
12 357°29.4 S03°42.5 134°54.3 13.1’ S13°46.9 13.3' 56.5' 50° 05:11 05:49 06:21 18:00 18:32 19:09
13 12°29.5 41.5 149°26.5 13.0 14°00.2 13.3’ 56.5' 45° 05:16 05:50 06:19 18:02 18:31 19:05
14 27°29.7 40.6 | 163°58.5 13.0' 14°135 132"  56.5’ N40° | 0519 0550  06:17 18:03 18:30 19:02
15 42°200 - 306 | 1789305 129'  14°267 132 565 35° | 0821 0580 0615 | 1805 1830 1859
16 57°30.0 386 | 193°023 128  14°30.9 131 565 30° | o522 0550 0614 | 1806 1830 1853
17 72°30.2 37.6 | 207°341 127 14°53.0 13.1' 56.6 50° | o524 0549 0611 | 1809 1831 186
18 87°30.4 S03°36.6 222°05.9 12.6’ S$15°06.1 12.9' 56.6 N 10° 05:23 05:48 06:09 18:11 18:32 18:56
19 102;’30.5 35.6 236:37.5 12.5' 15219.0 13.0' 56.6' 0° 05:22 05:46 06:07 18:13 18:34 18:58
20 117°30.7 347 251°09.0 12.5' 15°32.0 12.8' 56.6' o . . . . . .
21 132°300 - 337 | 265°405 124'  15°448 128 567 S100| B9 0543 go0a | 181 1830 ool
2 147°31.0 32.7 | 280°11.9 123  15°57.6 12.8' 56.7 o : : : : : :
23 162°31.2 31.7 204°43.1 12.2' 16°10.4 12.6’ 56.7' 30 05:06 05:34 05:58 18:21 18:45 19:13
. . . . . . . 35° 05:01 05:31 05:56 18:23 18:48 19:18
SD =16.1" d=10 SD = 15.3/ 40° | 04:55 05:27 05:54 18:25 18:52 19:24
45° 04:47 05:22 05:51 18:27 18:57 19:32
Sun GHA Dec GHA v Dec d HP o
- - - : - : , $50° | 04:37 0516 0548 | 18:30  19:03  10:42
0 177031.4 S03°30.7 309014.3 12.1 516023.0 12.6 56.7 52° 04:32 05:13 05:47 18:32 19:06 19:46
1 192°31.5 29.7 | 323°454 12.0' 16°35.6 12.6’ 56.8’ 54° 04:26 05:09 05:45 18:33 19:09 19:52
2 207231.7 28.8 338216.4 11.9' 16248.2 12.4' 56.8" 56° 04:20 05:06 05:44 18:35 19:12 19:58
3 222031.9 -+ 278 352047.4 11.8’ 17000.6 12.4’ 56.8’ 58° 04:13 05:02 05:42 18:37 19:16 20:05
4 237°32.0 26.8 r°182 117 17°13.0 124" 56.8 S60° | 04:04 0457  05:39 | 18:39 1921  20:13
5 252°32.2 25.8 21°48.9 11.6 17°25.4 12.2 56.8’
6 267°32.4 S03°24.8 | 36°19.6 11.5° S17°37.6 122 56.9’ Lat. Moonrise Moonset
7 282°32.5 238 | 50°50.1 11.4°  17°49.8 12.1' 56.9’ Sat Sun Mon Sat Sun Mon
8 297‘;32.7 22.9 65;’20.5 11.3' 18201.9 12.0' 56.9' N 72° e e 02:06 [ 05:57 04:31 [
9 312°329  -- 219 | 79°50.9 11.2°  18°13.9 119 56.9' o | .. , , .
10 327°33.0 209 | 94°21.1 11.1'  18°258 11.8' 57.0’ N ggo o 8(1):22 0;2 ggég 8232 0?3
o o il o ' ’ . - N . -
11 342°33.2 19.9 108°51.3 11.1 18°37.6 11.8 57.0 66° . 00:11 02:28 06:49 06:30 05:58
12 357°33.4 S03°18.9 | 123°21.3 11.0' S18°49.4 11.7" 57.0' 64° 23:52 c 01:51 07:00 06:50 06:36
13 12°33.5 17.9 | 137°51.3  10.8' 19°01.1 11.6° 57.0' 62° 23:37 o e 01:24 07:10 07:06 07:03
14 27°33.7 170 | 152°211 107 19°127 115 57.1 60° | 2304 v e o104 | 0719 o720 0724
15 42°33.9  -- 16.0 | 166°50.9 10.6'  19°242 11.4' 57.1’ o , L ) , ) )
16 57°34.0 15.0 | 181°20.5 105  19°35.6 11.3' 57.1' NSg’ | 23:14 00:47 ) 07:26  07:32 07:41
17 72°34.2 140 | 195°50.1 10.4'  19°46.9 113 57.1' 5| 2304 e 00:33 | 07:33  07:42  07:56
: : : : : : : 54° | 22:56 -+ 00:21 | 07:39  07:51  08:09
18 87°34.4 S03°13.0 | 210°19.5 10.3’ $19°58.2 11.1 57.2' 52° 22:49 . 00:11 07:44 07:59 08:20
19 102234.5 12.0 224248.8 10.2' 20209.3 11.1° 57.2 50° 22:42 e e 00:01 07:49 08:07 08:30
0| ommenime drowmcowe gl BE oae TV )0k 8RS
22 147°35.0 09.1 | 268°16.2 9.9°  20°422 10.7 57.3 N 40" | 2216 23:26 - 08:08  08:35  09:08
23 162°35.2 08.1 282°45.1 98 20°52.9 10.7° 57.3' 35 22:06 23:12 e 08:16 08:46 09:22
- = : : - : ' 30° | 21:58  23:01 - | 0823 0856  09:35
Sb=161" d=10 SD =155 20° | 21:43  22:41 2342 | 0834  09:13  09:56
N 10° 21:30 22:24 23:21 08:44 09:28 10:15
Mon GHA Dec GHA v Dec d___HP 0° | 21:18  22:08  23:02 | 0854  09:41  10:33
0 177°35.4  S03°07.1 | 297°13.9 9.7 S$21°03.6 10.6 57.3' o . . . . . .
1 192°35.5 06.1 | 311°426 9.6  21°142 104 573 s ;80 3(1):‘5’1 §}§§ §§§§ 83:‘1’2 232?8 }(l)ii(l)
2 207°35.7 05.2 326°11.2 9.5 21°24.6 10.3’ 57.3' o . . . . . .
3 592°35.9 .. 042 340°39.7 oa 51°34.9 10.3" 574" 30 20:40 21:16 21:58 09:26 10:27 11:32
e : on o oo =, - 35° 20:32 21:05 21:45 09:33 10:38 11:44
‘5‘ gg;ggg ggg 353022-‘1‘ g-g, ﬁo;‘?i ig-é, g;-j 40° | 20223 20:52  21:20 | 09:41  10:49  11:50
6 267036.4 503001'2 24004'5 9'1' 522005'3 9'9, 57'4' 45° 20:12 20:37 21:10 09:50 11:03 12:17
ol RRE hes | Wt b B 0y ga || sw|ww 21 2w |0 a9 20
o o o il o ' ’ . . - . - -
8 297°36.7 02°59.2 53°00.6 8.8 22°25.0 9.7 57.5 54° 10:46 20:01 20:23 10:13 11:36 13:02
9 312°36.9 -+ 583 67°28.4 8.7 22°34.7 9.6 57.5' 56° 19:39 19:51 20:08 10:19 11:46 13:16
10 327°37.1 57.3 81°56.1 8.6 22°44.3 9.4 57.5’ 58° 19:31 19:38 19:51 10:26 11:58 13:33
11 342°37.2 56.3 96°23.7 8.5’ 22°53.7 9.3’ 57.6' o : : . . . .
S 60 19:21 19:24 19:31 10:35 12:11 13:52
12 357°37.4 S02°55.3 110°51.3 8.4 $23°03.0 9.2 57.6'
13 12°37.6 54.3 125°18.7 8.3’ 23°12.2 9.1’ 57.6' Sun Moon
14 27°37.7 53.3 139°45.9 8.2' 23°21.3 9.0’ 57.6' Da Eqn.of Time Mer. Mer.Pass. Age
15 42°37.9 - 52.4 | 154°13.1 8.1’ 23°30.3 8.8 57.7 Y oo 12" Pass Upper  Lower 19-21
16 57°38.1 51.4 | 168°40.2 8.0’ 23°39.1 8.7 57.7 mm:ss mm:ss | hh:mm hh:mm  hh:mm | 88-72%
17 72°38.2 504 | 183°07.2  7.9'  23°478 86 57.7 1 1010 1002 1210 | o243 1506 |
18 87°38.4  S02°49.4 | 197°34.0 7.8°  S23°56.4 8.5 57.7 . . . . .
19 102°38.6 48.4 | 212°00.8 7.6  24°049 83 57.8 g ggjgg ggjgg Ejig gijgg 122‘; )
20 117°38.8 47.4 226°27.4 7.5 24°13.2 8.2' 57.8' . . . : .
21 132°38.9 -+ 464 240°54.0 7.4 24°21.4 8.0 57.8'
22 147°39.1 45.5 255°20.4 7.3 24°29.4 7.9 57.9'
23 162°39.3 44.5 269°46.7 7.2 24°37.3 7.8 57.9'
sD=161 d=10 SD = 15.6'
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March 14, 15, 16 UT (Tue., Wed., Thu.)

Aries Venus Mars Jupiter Saturn Stars
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 171°21.3 | 146°48.5 N10°10.1 | 87°18.1 N25°35.5 | 157°15.9 NO04°50.7 | 198°05.0 S12°25.1 Alpheratz  357°36.7  29°13.0
1 186°23.8 | 161°48.1 11.3 | 102°19.4 35.5 | 172°17.8 50.9 | 213°07.1 25.0 Ankaa 353°00.0 -42°11.0
2 201°26.3 | 176°47.8 125 | 117°20.6 355 | 187°19.8 51.1 | 228°09.3 24.9 Schedar 349°33.3  56°39.8
3 216°28.7 | 191°47.4 13.8 | 132°21.8 - 355 | 202°21.7 51.4 | 243°115 - 24.8 Diphda 348°49.1 -17°51.38
4 | 231°31.2 | 206°47.0 15.0 | 147°23.0 355 | 217°23.6 51.6 | 258°13.7 24.7 Achernar  335°21.8 -57°07.4
5 246°33.6 | 221°46.7 16.2 | 162°24.2 35.5 | 232°25.5 51.8 | 273°15.9 24.6 Hamal 327°532  23°34.2
6 | 261°36.1 | 236°46.3 N10°17.4 | 177°25.5 N25°35.6 | 247°27.5 NO04°52.0 | 288°18.1 S12°24.5 Polaris  315°03.6 ~ 89°21.9
7 276°38.6 | 251°46.0 18.6 | 192°26.7 35.6 | 262°29.4 52.3 | 303°20.3 24.4 Acamar  315°13.2  -40°13.0
8 201°41.0 | 266°45.6 19.8 | 207°27.9 35.6 | 277°31.3 52.5 | 318°225 243 Menkar ~ 314°07.9 4°10.7
9 306°43.5 | 281°45.3 21.0 | 222°29.1 35.6 | 292°33.2 52.7 | 333°24.6 - 242 Mirfak  308°30.7  49°56.7
10 | 321°46.0 | 206°44.9 223 | 237°30.3 35.6 | 307°35.2 53.0 | 348°26.8 24.1 Aldebaran  290°41.4  16°33.3
11 | 336°48.4 | 311°44.6 235 | 252°315 35.7 | 322°37.1 532 | 3°200 24.0 Rigel 281°053  -8°10.7
12 | 351°50.9 | 326°442 N10°247 | 267°32.8 N25°35.7 | 337°30.0 NO4°53.4 | 18°31.2 S12°23.9 Bcflpj'!a gggogi'g 4202;"2‘
13 6°53.4 | 341°43.9 25.9 | 282°34.0 35.7 | 352°40.9 53.6 | 33°334 23.8 ‘Ela 't'; 578°038  28°376
14 21°55.8 | 356°43.5 27.1 | 297°35.2 35.7 7°42.9 53.9 | 48°35.6 23.7 Al '.‘la 5769303 o114
15 36°58.3 | 11°43.2 28.3 | 312°36.4 - 357 | 22°448 - 541 | 63°37.8 23.6 Bet I”'a"‘ 570°83.7  7°08.6
16 52°00.8 | 26°42.8 205 | 327°37.6 35.7 | 37°46.7 543 | 78°40.0 235 ece geuse 563953, 2045,
17 | 67°032 | 41°425 307 | 342°38.8 35.7 | 520486 546 | 93°42.1 234 2ropus 222033'2 ?6025.3
18 82°05.7 | 56°42.1 N10°31.9 | 357°40.0 N25°35.8 | 67°50.6 NO04°54.8 | 108°44.3 S12°23.3 Adhara  255°06.0  -20°00.4
19 97°08.1 | 71°41.8 332 | 120413 35.8 | 82°52.5 55.0 | 123°46.5 23.2 Procyon  244°52.3 5°00.9
20 112°10.6 86°41.4 34.4 27°42.5 35.8 97°54.4 55.2 138°48.7 23.1 Pollux 243°19.0 27°58.2
21 | 127°13.1 | 101°41.0 - 356 | 42°437 - 358 | 112°56.3 - 555 | 153°50.9 - 230 Avior 234°14.9  -50°35.0
22 142°15.5 | 116°40.7 36.8 57°44.9 35.8 | 127°58.3 55.7 | 168°53.1 22.9 Suhail 222°47.1 -43°31.7
23 | 157°18.0 | 131°40.3 38.0 | 720461 35.8 | 143°00.2 55.9 | 183°55.3 22.8 Miaplacidus ~ 221°37.0  -69°48.9
Mer.pass. 12:33 | v 04’ d12' m-396 | v 12 d0.0' m067 | v 19 d02 m-2.08 | v22 d0.1' mO0.92 Alphard  217°49.0  -8°45.6
Regulus  207°35.8 11°51.2
Wed | GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe 1937422 61°37.6
Denebola  182°26.2 14°26.5
0 172°20.5 | 146°40.0 N10°39.2 | 87°47.3 N25°35.9 | 158°02.1 NO04°56.2 | 198°57.5 S12°22.7 Gienah  175°44.8  -17°40.3
1 187°22.9 | 161°39.6 40.4 | 102°48.5 35.9 | 173°04.0 56.4 | 213°50.7 22.6 Acrux  173°011  -63°13.6
2 202°25.4 | 176°39.3 416 | 117°49.7 35.9 | 188°06.0 56.6 | 229°01.8 22.5 Gacrux  171°52.8  -57°14.5
3 217°27.9 | 191°38.9 + 4238 | 132°509 © 359 | 203°07.9 56.8 | 244°04.0 - 224 Alioth  166°13.8  55°49.0
4 | 232°30.3 | 206°38.5 440 | 147°52.2 35.9 | 218°09.8 57.1 | 259°06.2 223 Spica 158°23.6 -11°17.0
5 247°32.8 | 221°38.2 452 | 162°53.4 35.9 | 233°11.7 57.3 | 274°08.4 22.2 Alkaid  152°52.8  49°11.7
6 262°35.3 | 236°37.8 N10°46.4 | 177°54.6 N25°35.9 | 248°13.7 NO04°57.5 | 289°10.6 S12°22.1 Hadar 148°37.7 -60°28.9
7 277°37.7 | 251°37.5 47.6 | 192°55.8 36.0 | 263°15.6 57.8 | 304°12.8 22.0 Menkent  147°59.1  -36°29.0
8 202°40.2 | 266°37.1 48.8 | 207°57.0 36.0 | 278°17.5 58.0 | 319°15.0 21.9 Arcturus  145°49.0  19°03.5
9 307°42.6 | 281°36.8 50.0 | 222°58.2 36.0 | 293°19.4 582 | 334°17.2 21.9 Rigil Kent. 139°42.0 -60°55.7
10 | 322°45.1 | 296°36.4 51.2 | 237°59.4 36.0 | 308°21.3 58.4 | 349°19.4 21.8 Kochab 137°10.0  74°03.3
11 | 337°47.6 | 311°36.0 52.4 | 253°00.6 36.0 | 323°23.3 58.7 4°21.5 21.7 Zuben'ubi  136°57.5 -16°08.3
12 | 352°50.0 | 326°35.7 N10°53.6 | 268°01.8 N25°36.0 | 338°25.2 N04°58.9 | 19°23.7 S12°216 Alphecca  126°04.9  26°38.0
13 7°52.5 | 341°35.3 54.8 | 283°03.0 36.0 | 353°27.1 59.1 | 34°25.9 215 Antares  112°17.6  -26°29.0
14 22°55.0 | 356°35.0 56.0 | 208°04.2 36.1 8°29.0 504 | 49°28.1 21.4 Atria  107°13.1  -69°03.9
15 37°57.4 | 11°34.6 57.2 | 313°05.4 - 361 | 23°31.0 - 59.6 | 64°30.3 21.3 Sabik  102°045 -15°45.3
16 52°50.9 | 26°34.2 58.4 | 328°06.6 36.1 | 38°32.9 04°59.8 | 79°32.5 21.2 Shaula  96°12.4  -37°07.1
17 68°02.4 41°33.9 10°59.6 | 343°07.8 36.1 53°34.8 05°00.0 04°34.7 21.1 Rasalhague ~ 96°00.0  12°32.4
o o o R R R R R o Eltanin  90°42.9  51°28.8
18 83°04.8 | 56°33.5 N11°00.8 | 358°09.0 N25°36.1 | 68°36.7 NO05°00.3 | 109°36.9 S12°21.0 Kous Aot 830306 34%92.4
19 08°07.3 | 71°33.2 02.0 | 13°10.3 36.1 | 83°38.6 00.5 | 124°39.1 20.9 aus V“S . 80°344  38°480
20 | 113°09.8 | 86°32.8 032 | 28°115 36.1 | 98°40.6 00.7 | 139°41.2 20.8 N egk‘i 750408 26°16.1
21 | 128°12.2 | 101°32.4 - 044 | 43°127 - 36.1 | 113°425 - 01.0 | 154°43.4 - 207 AT‘".' 62°01.6 89585
22 | 143°14.7 | 116°32.1 05.6 | 58°13.9 36.2 | 128°44.4 01.2 | 169°45.6 20.6 Peacg"’c'l: 539085  _56°39%
o o o o o . - .
23 | 158°17.1 | 131°317 06.8 | 73°15.1 36.2 | 143°46.3 01.4 | 184°47.8 20.5 ek 49°273  48°21%5
Mer.pass. 12:29 v-04"d1.2 m-3.96 v 12" d 0.0’ m0.69 v 1.9 d0.2" m-2.07 v 22 d0.1 mo0.92 Enif 33°40.6 9°58.7
Al Na'ir  27°352  -46°51.0
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15216.5 —29:30.1
0 | 173°106 | 146°31.4 N11°08.0 | 88°163 N25°36.2 | 158°48.3 NO5°01.7 | 199°50.0 S12°20.4 Scheat  13°47.0  28712.3
1 | 188°22.1 | 161°31.0 092 | 103°17.5 36.2 | 173°50.2 010 | 214°52.2 203 Markab 137317 157196
2 203°24.5 | 176°30.6 104 | 118°18.7 36.2 | 188°52.1 02.1 | 229°54.4 20.2 Mar 14 Tue SHA  Mer.pass
3 218°27.0 | 191°30.3 11.6 | 133°19.9 - 36.2 | 203°54.0 - 02.3 | 244°56.6 - 201 Venus  335°27.1 14:13
4 | 233°205 | 206°29.9 12.8 | 148°21.1 36.2 | 218°55.9 02.6 | 259°58.8 20.0 Mars 275°56.8 18:09
5 248°31.9 | 221°29.5 14.0 | 163°22.3 36.2 | 233°57.9 02.8 | 275°01.0 19.9 Jupiter  345°54.6 13:29
6 263°34.4 | 236°29.2 N11°152 | 178°23.5 N25°36.2 | 248°59.8 NO05°03.0 | 290°03.1 S$12°19.8 Saturn _ 26°43.6 10:46
7 278°36.9 | 251°28.8 16.4 | 193°24.7 36.3 | 264°017 03.3 | 305°05.3 19.7 Mar 156 Wed SHA Mer.pass
8 203°39.3 | 266°28.5 17.6 | 208°25.9 36.3 | 279°03.6 035 | 320°07.5 19.6 Venus 3349105 1414
9 308°41.8 | 281°28.1 18.8 | 223°27.1 36.3 | 294°05.6 03.7 | 335°00.7 19.5 Mare  275°26.8 18.:07
10 | 323°44.2 | 206°27.7 20.0 | 238°28.3 36.3 | 300°07.5 03.9 | 350°11.9 19.4 Jupiter  345°41.6 13.26
11 | 338°46.7 | 311°27.4 21.2 | 253°29.5 36.3 | 324°00.4 04.2 5°14.1 19.3 Saturn  26°37.0 10.43
12 | 353°49.2 | 326°27.0 N11°22.4 | 268°30.7 N25°36.3 | 339°11.3 NO05°04.4 | 20°16.3 S12°19.2
13 8°51.6 | 341°26.6 236 | 283°31.9 36.3 | 354°13.2 046 | 35°185 19.1 Mar 16 Thu SHA  Mer.pass
14 23°54.1 | 356°26.3 247 | 298°33.0 36.3 9°15.2 049 | 50°20.7 19.0 Venus  333°11.8 14:14
15 38°56.6 | 11°25.9 259 | 313°34.2 363 | 24°17.1 - 051 | 65°22.9 18.9 Mars  274°56.7 18:05
16 53°50.0 | 26°25.5 27.1 | 328°35.4 36.3 | 39°19.0 05.3 | 80°25.0 18.8 Jupiter  345°28.7 13:23
17 69°01.5 | 41°25.2 28.3 | 343°36.6 36.3 | 54°20.9 055 | 95°27.2 187 Saturn __ 26°30.4 10:39
18 84°04.0 | 56°24.8 N11°29.5 | 358°37.8 N25°36.4 | 69°22.9 NO05°05.8 | 110°29.4 S12°18.6 Horizontal parallax
19 09°06.4 | 71°24.4 30.7 | 13°39.0 36.4 | 84°24.8 06.0 | 125°31.6 18.5 Venus: 0.1
20 | 114°08.9 | 86°24.1 319 | 28°40.2 36.4 | 99°26.7 06.2 | 140°33.8 18.4 Mars: 0.1
21 | 120°11.4 | 101°23.7 - 331 | 43°414 - 36.4 | 114°28.6 - 065 | 155°36.0 18.4
22 144°13.8 | 116°23.3 34.3 58°42.6 36.4 | 129°30.5 06.7 | 170°38.2 18.3
23 | 159°16.3 | 131°23.0 35.4 | 73°438 36.4 | 144°32.5 06.9 | 185°40.4 18.2

Mer.pass. 12:25

v-04" d 1.2 m-3.96

v 1.2 d 0.0’ m0.71

v 1.9 d 02 m-2.07

v 22 d0.1’ m0.92
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DUT1 = UT1-UTC = -0.0212 sec AT = TT-UT1 = +69.2052 sec 2023 March 14 to Mar. 16 UT

h Sun Moon
Tue GHA Dec GHA 4 Dec d HP Lat. N '{wnllghé_ i Sunrise Sunset Gi _'|I'W|I|gh'\t| "
0 177°30.4  S02°435 | 284°12.0 7.1' S24°451 7.6 57.9' aut. v vl aut.
1 192°39.6 425 | 298°39.0 7.0’ 24°52.7 75 57.9’ N 72° | 03:55 05:19  06:26 17:55 19:02 20:27
2 207°39.8 415 313°05.0 6.9’ 25°00.2 7.4 58.0 N 70° 04:09 05:23 06:24 17:56 18:57 20:12
3 222°40.0 - - 405 | 327°30.0 6.8  25°07.6 7.2 58.0' 68° | 04:20 0527  06:22 17:58  18:53 20:01
4 237040.1 39.5 341056.7 6'7, 25014.8 7.1' 58'0, 66° 04:29 05:30 06:21 17:59 18:50 19:51
5 252°40.3 38.6 356°22.4 6.6 25°21.9 6.9 58.0 64° 04:36 05:33 06:20 18:00 18:47 19:44
6 267°40.5 S02°37.6 | 10°48.0 6.5  S$25°28.8 6.7° 58.1 62° | 04:42  05:35  06:19 18:01 18:45 19:37
7 282°40.6 36.6 | 25°135 6.4’ 25°355 6.7° 58.1 60° | 04:48  05:37  06:18 18:01 18:43 10:32
8 297°40.8 356 | 39°389 63 257422 64" 581 N58° | 0452  05:38  06:17 | 18:02 1841  19:27
9 312°410 - - 346 | 54°042 6.2  25°486 64 581 56° | 04:56  05:39  06:16 | 18:03  18:40  10:23
o o v o ’ ’
10 327041.2 33.6 680294 6.1' 25055.0 6.1Y 58.2' 54° 04:59 05:41 06:16 18:03 18:39 19:20
1 342°41.3 326 | 827545 6.0 267011  6.0° 582 52° | 05:02  05:41  06:15 18:04 18:38 19:17
12 357°41.5  S02°31.6 | 97°195 59  S26°07.1 5.9 582 50° | 05:05  05:42  06:14 18:04 18:37 19:14
13 12°41.7 30.7 | 111°44.4 58 26°13.0 5.7° 582 45° | 05:10  05:44  06:13 18:05 18:35 19:09
14 27°41.8 29.7 | 126°09.2 5.7 26°18.7 5.5  58.3' N 40° 05:14 05:45 06:12 18:06 18:33 19:05
o . . o ’ o ’ ’ - - - - - N
15 42°42.0 287 | 140°33.9 56 26°24.2 54" 583 35° | 0517 0546 0611 18-07 18:32 19:02
16 57942.2 27.7 | 1549585 55 269296 52° 58.3' 30° | 0519 0546 0610 18-08 1832 19-00
17 72°42.4 26.7 | 169°23.0 5.4 26°34.8 5.0 583 20° | 0521 0547  06:00 18:00 1831 1857
18 87°42.5 S02°25.7 | 183°47.5 53  S26°39.8 4.9 584 N 10° | 05:22  05:46  06:07 18:11 18:32 18:56
19 102:42.7 24.7 198211.8 5.3’ 26:44.7 4.7 58.4' 0° 05:21 05:45 06:06 18:12 18:33 18:57
20 117°42.9 238 | 212°36.1 5.2 26°49.4 46 584’ o . ) ) . . .
21 132°43.1 - - 22.8 | 227°00.2 5.1’ 26°54.0 4.4' 584 s égo 82:12 82:23 82:83 }gjig }g:g? igjgg
22 147°43.2 21.8 | 241°24.3 5.0 26°58.4 4.2' 585 ° : : . . . .
>3 162°43.4 o8 | 2550483 49 579096 40 g 30 05:08  05:36  06:00 18:17 18:41 19:09
- = : : : : : 35° | 05:04  05:33  05:59 18:19 18:44 19:14
SD=161" d=10 SD = 15.8 40° | 04:58  05:30  05:57 18:20 18:47 19:19
Wea oA 5 oA 5 d op 45° | 04551  05:26  05:55 18:22 18:51 19:26
> > = - = = , , $50° | 0442 0521 0553 | 18:24 1856  19:35
0 177043.6 $02°19.8 270012.3 4'9, 527006.6 3.9’ 58'5, 52° 04:38 05:18 05:52 18:25 18:59 19:39
1 192043.7 18.8 2840361 4.8' 27010.5 3.7Y 58.5' 54° 04:33 05:15 05:51 18:26 19:01 19:44
2 207°43.9 17.8 | 298°59.9 4.7 27°14.2 3.5 586 56° | 04:27  05:12  05:50 18:27 19:04 19:49
3 222°44.1 -+ 16.8 | 313°23.6 4.6’ 27°17.7 3.3' 58.6' 58° 04:21 05:09 05:48 18:28 19:08 19:55
4 237°44.3 159 | 327°47.2 46’  27°21.0 32" 586 S60° | 04:13 0505  05:47 | 1830  19:12  20:03
5 252°44.4 14.9 | 342°10.8 45 27°242 3.0 586
6 267°44.6  S02°13.9 | 356°342 4.4’ S27°272 28 587 Lat. Moonrise Moonset
7 282°44.8 129 | 10°57.7 43 27°30.0 27 587 Tue Wed Thu Tue Wed Thu
8 297°45.0 11.9 | 25°21.0 4.3 27°32.7 24 587 N72° | e [r— - - - -
9 312°45.1 - - 10.9 | 39°443 42 27°35.1 23 587 o
10 327°453 09.9 | 54°07.5 4.2’ 27°37.4 21 588 N Zgo = = = = = =
11 342°45.5 08.9 | 68°30.7 4.1 27°395 1.9° 588 66° | mmm — — — — —
12 357°45.7 S02°08.0 | 82°53.8 4.0° S27°41.4 1.7 588 64° | 04:21 — f— 05:59 f— f—
13 12°45.8 070 | 97°168 40"  27°431 15 588 62° | 03:22  05:20  06:50 | 06:59  06:56  07:46
14 27246.0 06.0 111239.8 3.9 27‘:44.6 14" 589 60° 02:48 04:28 05:38 07:33 07:57 08:57
15 42°462 -+ 05.0 | 126°02.7 3.9’ 27°460 1.1 589’ ° ) . , )
16 57°46.4 04.0 | 140°25.6 3.8’ 27°47.1 1.0° 589’ N58’ | 0224 03:54  05:03 07:58  08:31 09:32
17 320465 030 | 1549285 38 570481 08 8.9 56 02:04  03:29  04:37 08:18  08:56 09:58
: : : : : : : 54° | 01:48  03:09  04:16 08:35  09:16 10:18
18 87°46.7 S02°02.0 | 169°11.3 3.8' S27°489 0.6° 59.0' 52° | 01:34 02:53 03:59 08:49 09:33 10:35
19 102246.9 O01.0 183234.0 3.7: 27249.5 0.4: 59.0: 50° | 01:22 02:38 03:44 09:02 09:47 10:50
5(13 i;;ogé 8%028-1 ;?;ig-i gg 3;0‘51(9)-?1) 8-% gg-g, 45° | 00:57  02:09  03:15 09:28 10:17 11:20
. . . . B B . o . . . . . .
5 147°47 4 581 | 226421 36 279502 02  59.1’ N 40° | 00:37  01:47 0251 09:49 10:40 11:43
>3 162°47.6 571 | 241°047 36 279500 04' 591’ 35 0020  01:28  02:32 10:06 10:59 12:02
= = - : : - : 30° | 00:06 01:12  02:16 10:21 11:15 12:18
SD=161 d=10 SD = 16.0 20° | e+ o 00:45  01:48 10:46 11:43 12:46
N10° | - - 0021  01:24 11:08 12:07 13:09
Thu GHA Dec GHA v Dec d__HP 0° | -+ 0000 0101 | 11:20 1220  13:31
0 177°47.8  S01°56.1 | 255°27.3 3.6 S27°49.6 05  59.1' o
1 23: .. : 11:4 12:51 13:
1 192°47.9 55.1 | 269°49.8 3.5’ 27°49.1 0.7° 59.1 S 280 23.?2 . 88.?2 12.13 13.!155 12.?3
2 207°48.1 541 | 284°12.3 35’ 27°484 10 592’ 30° | 2249 2348 12:37 1343 14-44
3 222°48.3 -+ 53.1 | 298°34.8 3.5 27°47.4 1.1 59.2 35° | 2233 93:31 . 12:53 13:59 15:00
4 237°48.5 522 | 312°57.3 3.5'  27°463 13 59.2' 20° | 2215 2312 - 1310 1418 1518
) o ’ o v ’ . . . . N
5 252°48.6 L2 ] 3277198 347 277450 - 1.5° 59.2 45° | 21:53  22:49 2358 | 1332 1441  15:41
6 267°48.8  S01°50.2 | 341°422 3.4’ S27°435 17 503 o ) ) . _ ) .
7 282°49.0 49.2 | 356°04.7 3.4 27°41.8 1.9 59.3 s ggo gifg ggjég ggﬁ }ij?g 12;2 igjgg
8 297°49.2 48.2 10°27.1 3.4 27°39.9 21" 59.3 540 20-56 21.48 23:01 14:27 15:42 16:39
9 312°49.3 -+ 47.2 | 24°495 34  27°37.8 23 59.3 56° | 20.38 2108 2243 1445  16:02 1658
10 327°49.5 462 | 39°11.9 3.4’ 27°355 24’ 50.4' w8° | 2016 o102 2290 15:07 1627 1721
11 342°49.7 452 | 53°343 34’ 27°33.1 27 594’ o : : : ' : :
S 60 10:47  20:28  21:50 15:35 17:01 17:51
12 357°49.9 S01°442 | 67°56.7 3.4 S27°30.4 2.9  59.4’
13 12°50.1 433 | 82°19.1 3.4 27°275 3.0 59.4' Sun Moon
14 27°50.2 423 96°41.5 3.4 27°245 3.3 59.4 Da Eqn.of Time Mer. Mer.Pass. Age
15 42°50.4 -+ 413 | 111°03.9 3.4’ 27°21.2 3.4 595 y oo" 12" Pass Upper  Lower | 22-24
16 57°50.6 40.3 | 125°26.4 3.4 27°17.8 3.6 59.5 mm:ss  mm:ss hh:mm hh:mm  hh:mm | 62-40%
17 72°50.8 39.3 | 139°48.8 3.4’ 27°142 3.9 595 12 | 0922 0914 12:00 0515 1744
o o o ' o ' ’ : : N N N J/
18 87950.9 S01°383 | 154°112 35 S§27°103 40 595 15 | 09:06 0857 12:09 06.14 1845 | |
19 102°51.1 37.3 | 168°33.7 35 27°06.3 42 596 16 | O848 084D 12:00 0716 10.48
20 117°51.3 36.3 | 182°56.2 3.5’ 27°02.1 4.4’ 596’ : : - i -
21 132°515 - - 354 | 197°18.7 3.5’ 26°57.7 4.6  59.6'
22 147°51.6 344 | 211°412 35’ 26°53.1 4.8  59.6'
23 162°51.8 33.4 | 226°03.7 3.6’ 26°48.3 4.9° 59.6'
SD=16.1" d=10 SD = 16.1'
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March 17, 18, 19 UT (Fri., Sat., Sun.)

Aries Venus Mars Jupiter Saturn Stars
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 | 174°18.7 | 146°22.6 N11°36.6 | 88°45.0 N25°36.4 | 159°34.4 NO5°07.1 | 200°42.6 S12°18.1 Alpheratz  357°36.7  29°12.9
1 | 189°21.2 | 161°22.2 37.8 | 103°46.2 36.4 | 174°36.3 07.4 | 215°44.8 18.0 Ankaa 353°09.0 -42°11.0
2 | 204°237 | 176°21.9 39.0 | 118°47.4 36.4 | 189°38.2 07.6 | 230°47.0 17.9 Schedar 349°33.3  56°39.8
3 | 219°26.1 | 191°215 - 40.2 | 133°486 - 36.4 | 204°40.1 - 07.8 | 245°49.1 17.8 Diphda 348°49.1 -17°51.8
4 | 234°28.6 | 206°21.1 414 | 148°49.8 36.4 | 219°42.1 08.1 | 260°51.3 17.7 Achernar  335°21.8 -57°07.4
5 | 249°31.1 | 221°20.8 426 | 163°51.0 36.4 | 234°44.0 08.3 | 275°53.5 17.6 Hamal 327°532  23°34.2
6 | 264°33.5 | 236°20.4 N11°43.7 | 178°521 N25°36.5 | 249°45.9 NO05°08.5 | 290°55.7  S12°17.5 Polaris  315°04.6  89°21.9
7 | 279°36.0 | 251°20.0 44.9 | 193°53.3 36.5 | 264°47.8 08.8 | 305°57.9 17.4 Acamar  315°13.2  -40°13.0
8 | 294°38.5 | 266°19.6 46.1 | 208°54.5 36.5 | 279°49.7 09.0 | 321°00.1 17.3 Menkar ~ 314°07.9 4°107
9 | 300°40.9 | 281°19.3 - 47.3 | 223°55.7 - 36.5 | 294°51.7 - 09.2 | 336°023 - - 17.2 Mirfak  308°30.7  49°56.7
10 | 324°43.4 | 296°18.9 485 | 238°56.9 36.5 | 309°53.6 09.4 | 351°04.5 17.1 Aldebaran  200°41.4  16°33.3
11 | 339°45.9 | 311°185 49.6 | 253°58.1 36.5 | 324°55.5 09.7 6°06.7 17.0 Rigel ~281°05.4  -8°10.7
12 | 354°483 | 326°182 N11°50.8 | 268°59.3 N25°36.5 | 339°57.4 NO05°09.9 | 21°08.9 S12°16.9 Bcfl"e'!a 333031’5 42025‘2‘
13 9°50.8 | 341°17.8 52.0 | 284°00.5 36.5 | 354°59.3 101 | 36°11.1 16.8 Eat:: 578°038  28°37.6
14 24°532 | 356°17.4 53.2 | 299°01.7 365 | 10°01.3 104 | 51°13.2 16.7 Al '.‘la 575930 3 10114
15 39°55.7 | 11°17.0 - 54.4 | 314°02.8 - 365 | 25°03.2 106 | 66°15.4 16.6 Bet I”'a"‘ 570°837 79046
16 54°582 | 26°16.7 55.5 | 329°04.0 36.5 | 40°05.1 10.8 | 81°17.6 16.5 eczrffszz 5639530  .52°42.7
o o o o o . - .
17 70°00.6 | 41°16.3 56.7 | 344°05.2 36.5 | 55°07.0 11.0 | 96°19.8 16.4 G 2589275 16°45.1
18 85°03.1 56°15.9  N11°57.9 | 359°06.4 N25°36.5 70°08.9 NO05°11.3 | 111°22.0 S12°16.3 Adhara  255°06.9 -29°00.4
19 | 100°05.6 | 71°15.6 11°59.1 | 14°07.6 365 | 85°10.9 11.5 | 126°24.2 16.2 Procyon  244°52.3 5°00.9
20 | 115°08.0 | 86°15.2 12°00.3 | 29°08.8 36.5 | 100°12.8 11.7 | 141°26.4 16.1 Pollux  243°10.0  27°58.2
21 | 130°10.5 | 101°14.8 - 014 | 44°10.0 - 365 | 115°147 -+ 12.0 | 156°28.6 - - 16.0 Avior 234°150  -50°352
22 145°13.0 116°14.4 02.6 59°11.1 36.5 130°16.6 12.2 171°30.8 15.9 Suhail  222°47.1 _43°31.7
23 160°15.4 131°14.1 03.8 74°12.3 36.5 145°18.5 12.4 186°33.0 15.8 Miaplacidus ~ 221°37.9 -69°48.9
Mer.pass. 12:21 | v -04’ d1.2' m-3.96 | v 12 d0.0 m072 | v19 d02 m-207 | v 22 d01 m 0093 Alphard  217°49.0  -8°45.6
Regulus  207°35.7 11°51.2
Sat | GHA GHA Dec GHA Dec GHA Dec GHA Dec Der'?e“b:*;: }ggzgég f’fizﬁé'?
0 | 175°17.9 | 146°13.7 NI2°05.0 | 89°13.5 N25°36.5 | 160°20.5 NO05°12.6 | 201°35.2 S12°15.7 Gienah  175°44.8  -17°40.3
1 | 190°20.4 | 161°13.3 06.1 | 104°14.7 36.6 | 175°22.4 12.9 | 216°37.4 15.6 Acrux  173°011  -63°13.6
2 | 205°22.8 | 176°12.9 07.3 | 119°15.9 36.6 | 190°24.3 13.1 | 231°39.6 155 Gacrux  171°52.8  -57°14.5
3 | 220°25.3 | 191°126 - 085 | 134°17.1 - 36.6 | 205°26.2 - - 13.3 | 246°417 15.5 Alioth  166°13.7  55°49.0
4 | 235°27.7 | 206°12.2 09.7 | 149°18.2 36.6 | 220°28.1 13.6 | 261°43.9 15.4 Spica 158°23.6 -11°17.0
5 | 250°30.2 | 221°11.8 10.8 | 164°19.4 36.6 | 235°30.1 13.8 | 276°46.1 15.3 Alkaid  152°52.8  49°11.7
6 | 265°32.7 | 236°11.4 N12°12.0 | 179°20.6 N25°36.6 | 250°32.0 NO05°14.0 | 291°48.3 S12°15.2 Hadar 148°37.6 -60°28.9
7 | 280°35.1 | 251°11.1 13.2 | 194°21.8 36.6 | 265°33.9 14.3 | 306°50.5 15.1 Menkent  147°59.1  -36°29.0
8 | 205°37.6 | 266°10.7 14.3 | 209°23.0 36.6 | 280°35.8 145 | 321°52.7 15.0 Arcturus  145°49.0  19°03.5
9 | 310°40.1 | 281°10.3 - - 155 | 224°24.2 36.6 | 295°37.7 147 | 336°54.9 14.9 Rigil Kent. 139°41.9 -60°55.7
10 | 325°425 | 296°09.9 16.7 | 239°25.3 36.6 | 310°39.6 14.9 | 351°57.1 14.8 Kochab 137°18.9  74°03.3
11 | 340°45.0 | 311°09.5 17.8 | 254°26.5 36.6 | 325°41.6 15.2 6°59.3 14.7 Zuben'ubi  136°57.5 -16°08.3
12 | 355°47.5 | 326°09.2 N12°19.0 | 269°27.7 N25°36.6 | 340°43.5 NO05°15.4 | 22°01.5 S12°14.6 Alphecca  126°04.8  26°38.0
13 10°49.9 | 341°08.8 20.2 | 284°28.9 36.6 | 355°45.4 15.6 | 37°03.7 14.5 Antares  112°17.6  -26°29.0
14 25°52.4 | 356°08.4 21.4 | 299°30.1 36.6 | 10°47.3 159 | 52°05.9 14.4 Atria  107°13.1  -69°03.9
15 40°54.8 11°08.0 22.5 | 314°31.2 - 36.6 | 25°49.2 -+ 16.1 67°08.1 14.3 Sabik  102°04.5  -15°45.3
16 55°57.3 | 26°07.6 23.7 | 320°324 36.6 | 40°51.2 163 | 82°10.3 14.2 Shaula  96°12.4  -37°07.1
17 70°59.8 | 41°07.3 24.9 | 344°33.6 36.6 | 55°53.1 16.5 | 97°12.4 14.1 Rasalhague 95:59-9 12232-4
18 | 86°022 | 56°06.9 N12°26.0 | 359°34.8 N25°36.6 | 70°55.0 NO05°16.8 | 112°14.6 S12°14.0 K E'/t;’"'" 907429 51°28.8
19 | 101°047 | 71°06.5 272 | 14°35.9 36.6 | 85°56.9 170 | 127°16.8 139 aus Sust. ggogjg ‘ggoig'g
20 | 116°07.2 | 86°06.1 28.4 | 29°37.1 36.6 | 100°58.8 17.2 | 142°19.0 13.8 N eg; 759407 26°16.1
21 | 131°09.6 | 101°05.7 - 295 | 44°383 - 36.6 | 116°00.7 -+ 175 | 157°21.2 13.7 AT‘”.' 62°01.6 8585
22 | 146°12.1 | 116°05.4 30.7 | 59°39.5 36.6 | 131°02.7 17.7 | 172°23.4 13.6 P ta'kr one 5oe
23 | 161°14.6 | 131°05.0 31.8 | 74°40.6 36.6 | 146°04.6 17.9 | 187°25.6 135 eacock 230(2)3111 'igoi"g
Mer.pass. 12:17 v-04" d1.2" m-3.97 v 12" d 0.0 mo0.74 v 1.9 d 0.2 m-2.07 v 22 d0.1 m0.93 Enif 33°40.5 9°58.7
Al Na'ir  27°352  -46°51.0
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15216.5 —29230.1
0 | 176°17.0 | 146°04.6 N12°33.0 | 89°41.8 N25°36.6 | 161°06.5 N05°18.2 | 202°27.8 S12°13.4 Scheat  13°47.0 287123
1 | 191°195 | 161°04.2 342 | 104°43.0 36.6 | 176°08.4 184 | 217°30.0 133 Markab 137317 157196
2 | 206°22.0 | 176°03.8 35.3 | 119°44.2 36.6 | 191°10.3 18.6 | 232°32.2 13.2 Mar 17 Fri SHA  Mer.pass
3 | 221°24.4 | 191°035 - 365 | 134°453 - 36.6 | 206°12.3 - - 18.8 | 247°34.4 .- 13.1 Venus  332°03.8 14:15
4 | 236°26.9 | 206°03.1 37.7 | 149°46.5 36.6 | 221°14.2 19.1 | 262°36.6 13.1 Mars  274°26.2 18:04
5 | 251°20.3 | 221°02.7 38.8 | 164°47.7 36.6 | 236°16.1 19.3 | 277°38.8 13.0 Jupiter  345°15.6 13:20
6 266°31.8 | 236°02.3 N12°40.0 | 179°48.9 N25°36.6 | 251°18.0 NO05°19.5 | 292°41.0 S12°12.9 Saturn  26°23.8 10:36
7 | 281°34.3 | 251°01.9 41.1 | 194°50.0 36.6 | 266°19.9 19.8 | 307°43.2 12.8 Mar 18 Sat SHA Mer.pass
8 | 206°36.7 | 266°01.5 423 | 209°51.2 36.6 | 281°21.8 20.0 | 322°45.4 12.7 Venus  330°55.8 by
9 | 311°39.2 | 281°01.2 - 435 | 224°524 36.6 | 296°23.8 202 | 337°475 12.6 Mare  273°55.6 18.05
10 | 326°41.7 | 296°00.8 44.6 | 239°53.6 36.6 | 311°25.7 20.4 | 352°49.7 12.5 Jupiter  345°02.6 1317
11 | 341°44.1 | 311°00.4 45.8 | 254°54.7 36.6 | 326°27.6 20.7 7°51.9 12.4 Saturn  26°17.3 10:32
12 | 356°46.6 | 326°00.0 N12°46.9 | 269°55.9 N25°36.6 | 341°20.5 NO05°20.9 | 22°54.1 S12°12.3
13 | 11°49.1 | 340°59.6 48.1 | 284°57.1 36.6 | 356°31.4 211 | 37°56.3 12.2 Mar 19 Sun SHA  Mer.pass
14 | 26°515 | 355°50.2 492 | 299°58.2 366 | 11°33.3 214 | 52°585 12.1 Venus  329°47.6 14:16
15 | 41°54.0 | 10°58.8 - 50.4 | 314°59.4 - 36.6 | 26°35.3 216 | 68°00.7 - 12.0 Mars  273°24.8 18:00
16 | 56°56.5 | 25°58.5 51.5 | 330°00.6 36.6 | 41°37.2 21.8 | 83°02.9 11.9 Jupiter  344°49.5 13:14
17 | 71°58.9 | 40°58.1 52.7 | 345°01.7 36.6 | 56°39.1 221 | 98°05.1 11.8 Saturn 267108 10:29
18 87°01.4 | 55°57.7 N12°53.9 0°02.9 N25°36.6 | 71°41.0 N05°223 | 113°07.3 S12°11.7 Horizontal parallax
19 | 102°03.8 | 70°57.3 55.0 | 15°04.1 36.6 | 86°42.9 225 | 128°09.5 11.6 Venus: 0.1
20 | 117°06.3 | 85°56.9 56.2 | 30°05.3 36.6 | 101°44.9 227 | 143°11.7 11.5 Mars: 0.1
21 | 132°08.8 | 100°56.5 - 57.3 | 45°06.4 - 36.6 | 116°46.8 - 23.0 | 158°13.9 11.4
22 | 147°11.2 | 115°56.1 58.5 | 60°07.6 36.6 | 131°48.7 232 | 173°16.1 113
23 | 162°13.7 | 130°55.7 50.6 | 75°08.8 36.6 | 146°50.6 23.4 | 188°18.3 11.2

Mer.pass. 12:13

v -0.4' d 12" m-3.97

v 1.2 d 0.0’ m0.76

v 1.9 d 0.2 m-2.07

v 22" d0.1’ m0.93
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DUT1 = UT1-UTC = -0.0209 sec

AT = TT-UT1 = +69.2049 sec

2023 March 17 to Mar. 19 UT

h Sun Moon
Fri GHA Dec GHA i Dec d HP Lat. N IW'I'gh(t:. i Sunrise | Sunset Gi _'II'W|I|gI'|\tI ¢
0 177°52.0 S01°32.4 | 240°26.3 3.6 S26°43.4 52 50.7' aut. v v aut.
1 192°52.2 31.4 254°48.9 3.6 26°38.2 5.4 59.7' N 72° 03:37 05:03 06:10 18:08 19:16 20:44
2 207252.4 30.4 269211.6 3.7: 26232.8 5.5: 59.7: N 70° 03:53 05:09 06:10 18:08 19:10 20:27
3 2227525 © 2041 283°342 37 26°27.3 57" 597 68° | 04:06  05:14  06:10 | 1809  19:04  20:13
4 237052.7 28.4 297056.9 3.7v 26021.6 5.9’ 59.7' 66° 04:16 05:18 06:09 18:09 19:00 20:03
5 252°52.9 27.4 312°19.7 3.8 26°15.7 6.2 59.8 64° 04:25 05:22 06:09 18:09 18:56 19:54
6 267°53.1 S01°26.5 326°42.5 3.8’ $26°09.5 6.2' 59.8’ 62° 04:32 05:25 06:09 18:09 18:53 19:46
7 282°53.2 25.5 341°05.3 3.9 26°03.3 6.5 59.8’ 60° 04:38 05:27 06:09 18:09 18:50 19:40
9 312053.6 + 235 9051.1 4.0v 25050.1 6.8’ 59.8' 560 04:48 05:31 06:08 18:09 18:46 19:30
10 327053.8 22.5 24014.0 4.0' 25043.3 7.0’ 59.9Y 54° 04:52 05:33 06:08 18:09 18:44 19:26
11 342°54.0 215 | 387371 4l 257363 72" 599 52° | 04:55  05:35  06:08 | 18:09 1843  19:22
12 357°54.1 S01°20.5 53°00.1 4.1 $25°29.1 7.4 59.9' 50° 04:58 05:36 06:08 18:09 18:41 19:19
13 12°54.3 19.5 67°23.2 4.2 25°21.7 7.6' 59.9' 45° 05:04 05:38 06:08 18:09 18:39 19:13
o o ) ’ v
14 27°54.5 185 | 81’464 42'  25'141 7.7 59.9' N 40° | 05:00 0540  06:07 | 1810  18:37  10:08
15 42054.7 17.6 96009.6 4.3' 25006.4 7.9’ 59'9, 35° 05:12 05:42 06:07 18:10 18:35 19:04
16 57054.9 16.6 110032.9 4.4' 24058.5 8.1’ 60.0' 30° 05:15 05:43 06:07 18:10 18:34 19:02
17 72°55.0 15.6 124°56.3 4.4 24°50.4 8.3 60.0 20° 05:19 05:44 06:06 18:10 18:32 18:58
18 87°55.2 S01°14.6 139°19.7 4.5 S$24°42.1 8.4 60.0" N 10° 05:20 05:45 06:06 18:11 18:32 18:56
19 102:55.4 13.6 153243.2 4.5 24:33.7 8.7 60.0’ 0° 05:20 05:44 06:05 18:11 18:32 18:56
20 117°55.6 12.6 168°06.7 4.6 24°25.0 8.7 60.0' o . . . . . .
21 | 1329558 - 116 | 182°303 47  24°163  90' 600 S100| 3519 05as 0604 | 1812 1833 187
22 147°55.9 10.6 | 196°54.0 4.7 24°07.3 9.1 60.1 o . : : : : .
23 162°56.1 006 | 211°17.8 48 33°58.2 03 601 30 05:10 05:38 06:02 18:14 18:38 19:06
'/ '/ . . ', . . 35° 05:06 05:36 06:01 18:14 18:40 19:09
SD = 16.1 d=1.0 SD = 16.3 40° 05:01 05:33 06:00 18:15 18:42 19:14
45° 04:55 05:30 05:59 18:16 18:45 19:20
Sat GHA Dec GHA v Dec d HP °
- A o , A : ' $50° | 0447 05:26  05:58 | 1817 1849  10:28
0 177056.3 S01°08.7 225041.6 4'9, 523048.9 9.5’ 60.1’ 52° 04:43 05:24 05:57 18:18 18:51 19:31
1 192056.5 07.7 240005.5 5.0' 23039.4 9.6’ 60.1y 54° 04:39 05:21 05:57 18:18 18:54 19:36
2 207°56.6 067 | 254°20.4 50  23°20.8 98 60.1 56° | 04:34  05:19  05:56 | 18:19  18:56  10:41
3 222056.8 05.7 268053.4 5.1v 23020.0 9.9’ 60.1' 58° 04:28 05:16 05:55 18:20 18:59 19:46
4 237°57.0 04.7 283°17.6 5.2 23°10.1 10.1 60.1 S 60° 04:22 05:12 05:54 18:21 19:02 19:53
5 252°57.2 03.7 297°41.7 5.3 23°00.0 10.3’ 60.2'
6 267°57.4  S01°02.7 | 312°06.0 5.3  S22°49.7 10.4' 60.2’ Lat. ~ Moonrise ~ Moonset
7 282°57.5 01.7 | 326°30.3 5.4  22°30.3 106 60.2' Fri Sat Sun Fri Sat Sun
8 297257.7 01200.7 340254.8 5.5’ 22228.7 10.7 60.2' N 72° - - 09:14 - | ] 11:46
9 312°57.9 00°59.8 | 355°19.2 5.6 22°18.0 10.9° 60.2 ° . .
10 327°58.1 58.8 9°43.8 5.7 22°07.1 11.0 60.2' N 700 — — 08:16 — — 12:42
11 342°58.3 57.8 | 24°085 57  21°56.1 11.2' 602’ 68 m— mm 074l — — 13:15
: : : ) : : : 66° | 07:55 07:16 | 11:00 13:39
12 357°58.4  S00°56.8 38°33.2 5.8 S21°449 11.3' 60.2' 64° - 07:12 06:56 - 11:42 13:57
13 12°58.6 55.8 | 52°58.0 5.9’ 21°33.6 11.5° 60.2' 62° | 06:47  06:43  06:40 10:00 12:10 14:12
14 27258.8 54.8 67223.0 6.0’ 21‘;22.1 11.6' 60.3' 60° 06:09 06:21 06:26 10:37 12:31 14:25
15 42°59.0 . 538 | 81°47.9 6.1'  21°105 117  60.3' o ) , ) ) , )
16 57°59.2 528 | 96°13.0 6.2'  20°58.8 11.9' 60.3' N5g’ | 0542 0603 06:14 ) 11:03  12:49  14:36
17 72950 4 51.8 110°38.2 6.0 20°46.9 121 60.3' 56 05:21 05:47 06:04 11:24 13:03 14:45
o : o : . : o o : -, -, 54° 05:03 05:34 05:55 11:41 13:16 14:53
18 87059.5 S00°50.8 125003.4 6.3v 520034.8 12.2’ 60.3' 52° 04:48 05:23 05:47 11:56 13:27 15:00
19 102059.7 49.9 139028.7 6.4v 20022.6 12.3’ 60.3' 50° 04:35 05:12 05:39 12:09 13:37 15:07
gflJ g;ogg-? ig-g }ggof‘g‘g 22 igoég-g 5'2’ 28-3, 45° | 04:08  04:51  05:23 12:35  13:57 15:21
. . . . . . . . o . . . . . .
22 148°00.3 46.9 182°45.2 6.7' 19°45.3 12.7' 60.3’ N 40O 03:47 04:33 05:10 12:55 14:14 15:33
23 163°00.4 45.9 197°10.9 6.8' 19°32.6 12.8' 60.3' 35 03:29 04:18 04:59 13:13 14:27 15:42
; ’ ; 30° | 03:14  04:05 04:49 13:27 14:39 15:51
SD=161" d=10 SD = 16.4 20° | 0248 0343  04:32 | 1352 1500  16:05
N 10° 02:25 03:23 04:17 14:14 15:17 16:18
Sun GHA Dec GHA v Dec d __HP 0° | 02:04 0305 04:03 | 14:34 1533  16:30
0 178°00.6  S00°44.9 | 211°36.7 6.8 $19°19.8 13.0' 60.3' °
1 1:4 2:47 4 14: 15: 16:41
1 193°00.8 439 | 226°025 6.9’  19°068 13.0' 60.3' S| Ay poar 03| las o 1m0 e
2 208°01.0 429 240°28.4 7.0 18°53.8 13.2 60.3' 30° 00:54 02:05 03:17 15:39 16:26 17:07
3 223°01.2 419 254°54.5 7.1 18°40.6 13.4 60.4" o . . . . . )
2 238001.3 41'0 269020.6 7'2, 18027.2 13'4, 60'4' 35 00:38 01:52 03:07 15:53 16:38 17:15
. oo 100 | saacans va lgeasm b oom 40° | 00:20 01:36  02:55 | 16:09  16:51 17:25
o o e : e : : 45° RN 01:18 02:41 16:29 17:06 17:35
6 268°01.7 S00°39.0 298°13.0 7.4 $18°00.2 13.6’ 60.4" o . . . . .
7 283°01.9 38.0 312°39.4 7.4 17°46.6 13.8’ 60.4' S ggo 8822 83%2 i?gi i;gg };gi
o (e} v o il v N - - N .
8 208°02.1 37.0 | 327°05.8 75 17°328 13.9° 60.4 240 0031 0207 | 1717 1743 1800
o . ° ) o , , : : : : :
9 313°02.3 36.0 341°32.4 7.6 17°18.9 14.0 60.4 56° I 00:16 01:57 17:32 17:54 18:07
o o ' o ’ ’ . . . : .
10 328°02.4 35.0 355°59.0 7.7 17°04.9 14.1 60.4 o . . . . .
11 343°02.6 34.0 10°25.7 7.8 16°50.8 14.2' 60.4" 58 23:59 01:46 17:50 18:06 18:15
: : . : . : . S 60° 23:38 01:32 18:12 18:20 18:24
12 358°02.8 S00°33.0 24°52.5 7.9 S$16°36.6 14.4 60.4'
13 13°03.0 321 39°19.4 8.0 16°22.2 14.4 60.4' Sun Moon
14 28°03.2 311 53°46.3 8.0 16°07.8 14.5’ 60.4' Da Eqn.of Time Mer Mer.Pass. Age
15 43°03.3 -+ 30.1 68°13.4 8.1’ 15°53.3  14.6° 60.4’ Y oo" 12" Pass Upper  Lower 25-27
16 58°03.5 29.1 82°40.5 8.2 15°38.7 14.7 60.4' mm:ss mm:ss | hh:mm | hh:mm  hh:mm | 29-10%
17 73°03.7 281 | 97°07.7 83  15°240 148 604’ 7 os32 0823 1208 | 0810 2050 | 4
18 88°03.9 S00°27.1 111°35.0 8.4’ S$15°09.2 14.9' 60.4" . . . : : (
18 :15 :0 12:08 09:19 21:49 |
19 103°04.1 26.1 | 126°02.4 85  14°54.3 150 60.4’ 10 83_58 83,48 1508 | 1017 2244 .
20 118°04.3 25.1 | 140°29.8 8.5 14°39.3 151" 60.4' - - . . -
21 133°04.4 - 241 154°57.3 8.6 14°24.2 15.1' 60.4'
22 148°04.6 23.2 169°25.0 8.7 14°09.1 15.3’ 60.4'
23 163°04.8 22.2 183°52.7 8.8’ 13°53.8 15.3’ 60.4'
SD =16.1 d=1.0 SD = 16.5’

IERS Earth Orientation data as of 08-Dec-2022

Page

93

https://pypi.org/project/skyalmanac/




March 20, 21, 22 UT (Mon., Tue., Wed.)

Aries Venus Mars Jupiter Saturn Stars
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 177°16.2 | 145°55.4  N13°00.8 | 90°09.9 N25°36.6 | 161°52.5 NO05°23.7 | 203°20.5 S12°11.1 Alpheratz  357°36.7  29°12.9
1 192°18.6 | 160°55.0 01.9 | 105°11.1 36.6 | 176°54.4 23.9 | 218°22.7 11.0 Ankaa 353°09.0 -42°11.0
2 207°21.1 | 175°54.6 03.1 | 120°12.3 36.5 | 191°56.4 241 | 233°24.9 10.9 Schedar 349°333  56°39.8
3 222°23.6 | 190°54.2 © 04.2 | 135°13.4 - 36.5 | 206°58.3 © - 243 | 248°27.1 -+ 109 Diphda 348°49.1 -17°51.8
4 237°26.0 | 205°53.8 05.4 | 150°14.6 36.5 | 222°00.2 24.6 | 263°29.2 10.8 Achernar  335°21.8  -57°07.4
5 252°28.5 | 220°53.4 06.5 | 165°15.8 36.5 | 237°02.1 248 | 278°31.4 10.7 Hamal 327°53.2  23°34.2
6 267°30.9 | 235°53.0 N13°07.7 | 180°16.9 N25°36.5 | 252°04.0 NO05°25.0 | 293°33.6 S12°10.6 Polaris  315°05.8  89°21.9
7 282°33.4 | 250°52.6 08.8 | 195°18.1 36.5 | 267°05.9 25.3 | 308°35.8 10.5 Acamar  315°13.2  -40°13.0
8 207°35.9 | 265°52.2 10.0 | 210°19.3 36.5 | 282°07.8 25.5 | 323°38.0 10.4 Menkar ~ 314°07.9 4°10.7
9 312°38.3 | 280°51.9 -+ 111 | 225°20.4 36.5 | 297°09.8 25.7 | 338°402 - - 103 Mirfak  308°30.7  49°56.7
10 | 327°40.8 | 295°515 12.3 | 240°21.6 36.5 | 312°11.7 26.0 | 353°42.4 10.2 Aldebaran  200°415  16°333
11 | 342°433 | 310°51.1 13.4 | 255°22.7 36.5 | 327°13.6 262 | 8°44.6 10.1 Rigel 281°05.4  -8°10.6
12 | 357°457 | 325°507 N13°145 | 270°23.9 N25°36.5 | 342°155 NO5°26.4 | 23°46.8 S12°10.0 Bcflpe'!a g?gogjg 4208;"2‘
13 12°48.2 | 340°50.3 15.7 | 285°25.1 36.5 | 357°17.4 26.6 | 38°49.0 09.9 Ela”t'; 578°03.8  28°376
14 27°50.7 | 355°49.9 16.8 | 300°26.2 365 | 12°19.3 26.9 | 53°51.2 09.8 Al '.‘Ia 5759393 1°113
15 42°53.1 | 10°495 - - 18.0 | 315°27.4 - 365 | 27°21.3  -- 27.1 | 68°53.4 - 00.7 Betolooimn 5709837 79216
16 57°55.6 | 25°49.1 19.1 | 330°28.6 36.5 | 42°23.2 273 | 83°55.6 09.6 eczr;gjﬁjz 2639530 520437
o o o o o . - -
17 72°58.1 | 40°48.7 20.3 | 345°29.7 36.5 | 57°25.1 27.6 | 98°57.8 09.5 e 258975 16°45.0
18 88°00.5 | 55°48.3 N13°21.4 0°30.9 N25°36.5 | 72°27.0 NO05°27.8 | 114°00.0 S$12°09.4 Adhara  255°07.0  -29°00.4
19 | 103°03.0 | 70°47.9 225 | 15°32.0 36.5 | 87°28.9 28.0 | 129°02.2 09.3 Procyon  244°52.3 59099
20 | 118°05.4 | 85°47.5 23.7 | 30°33.2 36.4 | 102°30.8 28.3 | 144°04.4 09.2 Pollux 243°10.0  27°58.3
21 | 133°07.9 | 100°47.1 - 248 | 45°34.4 - 36.4 | 117°32.8 - 285 | 159°06.6 - 09.1 Avior 234°15.0  -50°35.0
22 148°10.4 | 115°46.7 26.0 60°35.5 36.4 | 132°34.7 28.7 | 174°08.8 09.0 Suhail 222°47.1 -43°31.7
23 | 163°12.8 | 130°46.3 271 | 75°36.7 36.4 | 147°36.6 28.9 | 189°11.0 09.0 Miaplacidus ~ 221°37.0  -60°48.9
Mer.pass. 12:09 v-0.4" d 12" m-3.97 v 12" d-0.0' m0.78 v 1.9 d 02" m-2.07 v 22" d0.1 mo0.93 Alphard  217°49.0 -8°45.6
Regulus  207°35.8 11°51.2
Tue | GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe  193°422  61°37.6
Denebola  182°26.2 14°26.5
0 178°15.3 | 145°459 N13°28.2 | 90°37.8 N25°36.4 | 162°38.5 NO05°29.2 | 204°13.2 S12°08.9 Gienah  175°44.8  -17°40.3
1 193°17.8 | 160°45.5 20.4 | 105°39.0 36.4 | 177°40.4 20.4 | 219°15.4 08.8 Acrux  173°011  -63°13.6
2 208°20.2 | 175°45.2 30.5 | 120°40.1 36.4 | 192°42.3 206 | 234°17.6 08.7 Gacrux  171°52.8  -57°14.6
3 223°22.7 | 190°44.8 - 31.6 | 135°41.3 + 36.4 | 207°44.2 <+ 209 | 249°19.8 - 08.6 Alioth  166°13.7 55°49.9
4 238°25.2 | 205°44.4 32.8 | 150°42.5 36.4 | 222°46.2 30.1 | 264°22.0 08.5 Spica 158°23.6 -11°17.0
5 253°27.6 | 220°44.0 33.9 | 165°43.6 36.4 | 237°48.1 30.3 | 279°24.1 08.4 Alkaid 1529527  49°11.7
6 268°30.1 | 235°43.6 N13°35.1 | 180°44.8 N25°36.4 | 252°50.0 NO05°30.5 | 294°26.3 S12°08.3 Hadar 148°37.6  -60°29.0
7 283°32.5 | 250°43.2 36.2 | 195°45.9 36.4 | 267°51.9 30.8 | 309°28.5 08.2 Menkent  147°50.1  -36°29.0
8 208°35.0 | 265°42.8 37.3 | 210°47.1 36.4 | 282°53.8 31.0 | 324°30.7 08.1 Arcturus  145°49.0  19°03.5
9 313°37.5 | 280°42.4 38.5 | 225°48.2 36.3 | 207°55.7 31.2 | 339°32.9 08.0 Rigil Kent. 139°41.9 -60°55.7
10 | 328°39.9 | 205°42.0 39.6 | 240°49.4 36.3 | 312°57.7 315 | 354°35.1 07.9 Kochab 137°18.9  74°03.3
11 343°42.4 | 310°41.6 40.7 | 255°50.6 36.3 | 327°59.6 31.7 9°37.3 07.8 Zuben'ubi  136°57.4 -16°08.3
12 358°44.9 | 325°41.2 N13°41.8 | 270°51.7 N25°36.3 | 343°01.5 NO05°31.9 24°395  S12°07.7 Alphecca  126°04.8  26°38.0
13 13°47.3 | 340°40.8 43.0 | 285°52.9 36.3 | 358°03.4 322 | 39°417 07.6 Antares  112°17.5  -26°29.0
14 28°49.8 | 355°40.4 44.1 | 300°54.0 36.3 | 13°05.3 32.4 | 54°439 07.5 Atria  107°13.0  -69°03.9
15 43°52.3 | 10°40.0 - 452 | 315°55.2 - 363 | 28°07.2 326 | 69°46.1 07.4 Sabik  102°04.4  -15°453
16 58°54.7 | 25°39.6 46.4 | 330°56.3 36.3 | 43°09.1 32.8 | 84°483 07.3 Shaula  96°12.4  -37°07.2
17 73°57.2 | 40°39.2 475 | 345°57.5 36.3 | 58°11.1 33.1 | 99°50.5 07.2 Rasalhague ~ 95°50.9  12°32.4
o R o R R R R R o Eltanin  90°42.9  51°28.8
18 88°50.7 | 55°38.8 N13°48.6 0°58.6 N25°36.3 | 73°13.0 NO05°33.3 | 114°52.7  $12°07.2 Kous Aot 830345 34994
19 | 104°02.1 | 70°38.4 498 | 15°50.8 36.2 | 88°14.9 335 | 129°54.9 07.1 aus V”S | 80°343 389470
20 | 119°04.6 | 85°38.0 50.9 | 31°00.9 36.2 | 103°16.8 33.8 | 144°57.1 07.0 N eg:‘. 759297 26°16.1
21 | 134°07.0 | 100°37.6 - - 52.0 | 46°02.1 - 362 | 118°18.7 - 340 | 159°59.3 - 06.9 A‘l‘".' 62°016 89585
22 | 149°09.5 | 115°37.2 53.1 | 61°03.2 36.2 | 133°20.6 342 | 175°01.5 06.8 Peac:)ac'k' 539084  .56°392
o o o o o . - -
23 | 164°12.0 | 130°36.8 543 | 76°04.4 36.2 | 148°22.5 345 | 190°03.7 06.7 Donch 209271 289214
Mer.pass. 12:05 v-04"d1.1 m-3.97 v 1.2" d-0.0' m 0.79 v 1.9 d 02" m-2.07 v 22" d0.1 mo0.93 Enif 33°40.5 9°58.7
Al Na'ir  27°352  -46°51.0
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut ~ 15°16.5 -29°30.1
0 | 179°14.4 | 145°36.4 N13°55.4 | 91°055 N25°36.2 | 163°245 N05°34.7 | 205°05.9 S12°06.6 Scheat  13°47.0  28°12.3
: : : : : : : : : Markab  13°31.7  15°19.6
1 194°16.9 | 160°35.9 56.5 | 106°06.7 36.2 | 178°26.4 34.9 | 220°08.1 06.5
2 209°19.4 | 175°35.5 57.6 | 121°07.8 36.2 | 193°28.3 35.1 | 235°10.3 06.4 Mar 20 Mon SHA  Mer.pass
3 224°21.8 | 190°35.1 - 588 | 136°09.0 - - 36.1 | 208°30.2 - 354 | 250°12.5 - 06.3 Venus  328°39.2 14:17
4 239°24.3 | 205°34.7 13°59.9 | 151°10.1 36.1 | 223°32.1 35.6 | 265°14.7 06.2 Mars 272°53.8 17:58
5 254°26.8 | 220°34.3 14°01.0 | 166°11.3 36.1 | 238°34.0 35.8 | 280°16.9 06.1 Jupiter  344°36.4 13:11
6 269°29.2 | 235°33.9 N14°02.1 | 181°12.4 N25°36.1 | 253°359 NO05°36.1 | 295°19.1 S12°06.0 Saturn _ 26°04.3 10:25
7 284°31.7 | 250°335 032 | 196°13.6 36.1 | 268°37.9 36.3 | 310°213 05.9 Mar 21 Tue SHA Mer.pass
8 200°34.1 | 265°33.1 04.4 | 211°14.7 36.1 | 283°39.8 36.5 | 325°235 05.8 Venus  327°30.6 1417
o o o o o
9 314°36.6 | 280°32.7 05.5 | 226°15.9 - - 36.1 | 298°41.7 36.8 | 340°25.7 05.7 Mars 2729225 1756
10 | 329°39.1 | 205°32.3 06.6 | 241°17.0 36.1 | 313°43.6 37.0 | 355°27.9 05.6 Jupiter 344232 13.08
o o o o o : N
11 | 344°415 | 310°31.9 07.7 | 256°18.2 36.0 | 328°45.5 372 | 10°30.1 05.5 Saturn  25°57.9 1022
12 | 359°44.0 | 325°31.5 N14°08.8 | 271°19.3 N25°36.0 | 343°47.4 NO05°37.4 | 25°32.3 S12°05.5
13 | 14°46.5 | 340°31.1 10.0 | 286°20.5 36.0 | 358°49.3 37.7 | 40°345 05.4 Mar 22 Wed SHA  Mer.pass
14 | 29°48.9 | 355°30.7 11.1 | 301°21.6 36.0 | 13°51.2 379 | 55°36.7 05.3 Venus  326°21.9 14:18
15 44°514 | 10°303 - - 12.2 | 316°2238 - 360 | 28°532  -- 381 | 70°38.9 - 05.2 Mars  271°51.1 17:54
16 50°53.9 | 25°29.9 133 | 331°23.9 36.0 | 43°55.1 384 | 85°41.1 05.1 Jupiter  344710.0 13:05
17 74°56.3 | 40°29.4 14.4 | 346°25.1 36.0 | 58°57.0 38.6 | 100°43.3 05.0 Saturn 257515 10:18
18 89°58.8 | 55°20.0 N14°155 1°26.2 N25°35.9 | 73°58.9 NO05°38.8 | 115°455 S12°04.9 Horizontal parallax
19 | 105°01.3 | 70°28.6 16.6 | 16°27.4 35.9 | 89°00.8 39.0 | 130°47.7 04.8 Venus: 0.1
20 | 120°03.7 | 85°28.2 17.8 | 31°285 35.9 | 104°02.7 39.3 | 145°49.9 04.7 Mars: 0.1
21 | 135°06.2 | 100°27.8 -+ 18.9 | 46°29.6 - 35.0 | 119°04.6 - 305 | 160°52.1 - 046
22 | 150°08.6 | 115°27.4 20.0 | 61°30.8 35.9 | 134°06.6 39.7 | 175°54.3 04.5
23 | 165°11.1 | 130°27.0 211 | 76°31.9 35.9 | 149°08.5 40.0 | 190°56.5 04.4

Mer.pass. 12:01

v-04"d11 m-3.97

v 12" d-0.0’ m 0.81

v 1.9 d 0.2’ m -2.06

v 22 d0.1 m0.93
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DUT1 = UT1-UTC = -0.0219 sec

AT = TT-UT1 = 469.2059 sec

2023 March 20 to Mar. 22 UT

h Sun Moon
Mon GHA Dec GHA v Dec d HP Lat. N '[wmgh(t: i Sunrise Sunset Gi _':'W|I|gl'|\t| ¢
0 178°05.0  S00°21.2 | 198°20.4 8.8  S13°385 154’  60.4' aut. v i aut.
1 193°05.2 202 | 212°48.3 8.9’ 13°23.1 155 60.4' N 72° | 03:17  04:47 05:55 18:22 19:31 21:03
2 208°05.4 19.2 | 227°16.2 9.0’ 13°07.6 155"  60.4’ N 70° | 03:36  04:55 05:56 18:21 19:22 20:42
3 223205.5 - 18.2 241:44.2 9.1: 12252.1 15.6: 60.4: 68° 03:51 05:01 05:57 18:19 19:16 20:26
4 238 '05.7 172 | 2567123 9.2  12°365 157  60.3 66° | 04:03  05:07  05:58 | 18:18  19:10  20:14
5 25305.9 16.2 | 270°40.4 9.2 12°20.8 15.8" 60.3 64° | 04:13  05:11 05:59 18:18 19:05 20:04
6 268°06.1  S00°15.2 | 285°08.7 9.3 S12°05.0 158  60.3 62° | 04:21  05:15 05:59 18:17 19:01 19:55
7 283°06.3 143 | 299°36.9 9.4’ 11°49.2 15.9°  60.3’ 60° | 04:28  05:18 06:00 18:16 18:58 19:48
8 298°06.4 133 | 314°053  0.4'  11°333 16.0' 603 N58° | 0434 0521  06:00 | 1816 1855  19:42
o 313°06.6 123 | 328°338 95 11°17.3 160" 60.3 56° | 04:39  05:23  06:01 | 1815  18:52  10:37
10 328°06.8 113 | 343°023 96 11°01.3 161 603’ 54° | 0444 0526 06:01 1815 18:50 19:32
11 343°07.0 10.3 | 357°309 9.7 10°45.2 16.1' 60.3 520 | 0448 0528 06:01 18:14 18:48 19:28
12 358°07.2  S00°09.3 | 11°595 9.7 S10°29.1 16.2' 60.3’ 50° | 04:51  05:29 06:01 18:14 18:46 19:24
13 13°07.4 08.3 | 26°282 9.8 10°12.9 16.3'  60.3' 45° | 04:58  05:33 06:02 18:13 18:43 19:17
14 28°07.5 07.3 | 40°57.0 9.9’ 09°56.6 16.3' 60.3' N 40° | 05:04  05:35 06:02 18:13 18:40 19:11
o o ’ o ’ il - - - . - "
15 43°07.7 063 | 55°259  9.9°  09°403 163" 603 35° | 05:08  05:38  06:03 | 1812  18:37  10:07
16 58°07.9 054 | 60°54.8 10.0’ 09°24.0 164" 602 30° | 0511 0539 06:03 1812 18-36 10:04
17 73°08.1 04.4 | 84°23.8 10.0 09°07.6 16.5° 60.2 20° | 0516  05.42 06:04 1811 18-33 18'50
18 88°08.3  S00°03.4 | 98°52.8 10.1' S08°51.1 165 60.2' N 10° | 05:18  05:43 06:04 18:11 18:32 18:56
19 103;’08.5 02.4 113:21.9 10.2' 08:34.6 16.5"  60.2' 0° 05:19 05:43 06:04 18:10 18:31 18:55
20 118°08.7 01.4 | 127°51.1 10.2' 08°18.1 16.6' 60.2' o
S 10 05:19  05:43 06:04 18:10 18:31 18:56
21 133°08.8  S00°00.4 | 142°20.3 10.3' 08°01.5 16.6' 60.2' 20° | 0516 0542 06.04 18.10 18.32 18.58
22 148°09.0 N00°00.6 | 156°49.6  10.3' 07°44.9 16.6' 60.2' o : : j : : :
23 163°09.2 01.6 | 171°18.9  10.4' 07°28.3 167 60.2' 30 05:12 0540 06:04 18:10 18:34 19:02
< - : : : : : 35° | 05:09  05:38 06:04 18:10 18:35 19:05
SD = 16.1 d=10 SD = 16.5 40° | 05:05  05:36 06:03 18:10 18:37 19:09
45° | 04:59  05:34  06:03 18:10 18:40 19:14
Tue GHA Dec GHA v Dec d HP °
S . . , . , , S 50 04:52  05:31 06:03 18:11 18:43 19:21
1 193°09.6 035 | 200°17.8  10.5' 06°54.9 16.7  60.1’ 54° | 04:45  05:27 06:02 18:11 18:46 19:28
2 208009.8 04.5 214047.3 10.6' 06038.2 16.8' 60.1' 56° 04:41 05:25 06:02 18:11 18:48 19:32
3 223°09.9 0551 229168 10.6°  06°214 168" 601 58° | 04:36  05:23  06:02 | 1811 1850  10:37
4 238°10.1 06.5 | 243°46.4 107 06°04.6 16.8' 60.1 S$60° | 0430 0520  06:02 | 1811 1853  19:43
5 253°10.3 07.5 | 258°16.1 10.7' 05°47.8  16.9' 60.1'
6 268°10.5 N00°08.5 | 272°45.8 10.8' S05°30.9 16.8' 60.1' Lat. Moonrise Moonset
7 283°10.7 09.5 | 287°15.6  10.8' 05°14.1 16.9' 60.0' Mon Tue Wed Mon Tue Wed
8 298:10.9 10.5 301245.4 10.9' 04257.2 16.9'  60.0’ N 72° 07:43 06:59 06:23 15:10 17:43 20:07
9 313°11.0 - 115 | 316°15.2  10.9' 04°40.3 16.9' 60.0' o . . ) . . .
10 328°11.2 12.4 | 330°45.1 10.9' 04°23.4 169 60.0’ N 700 07124 06151 06124 15127 17147 19159
1 343°11.4 134 | 315°151  110' 04°065  170' 600’ 68 07:08  06:45 06:25 15:40 17:49 19:53
: : : : : : : 66° | 06:56  06:40  06:27 15:51 17:52 19:48
12 358°11.6 NO0O0°14.4 | 359°45.1 11.0° S03°49.5 16.9° 59.9' 64° 06:45 06:36 06:28 15:59 17:54 19:44
13 13°11.8 15.4 14°15.1 11.1 03°32.6 17.0' 59.9' 62° 06:36 06:32 06:28 16:07 17:55 19:40
14 28°12.0 164 | 28°452 1L 03°15.6  17.0'  59.9' 60° | 06:28  06:29 06:29 16:13 17:57 19:37
15 43°12.2 - 174 | 43°153  11.1° 02°58.6 16.9° 59.9' o ) ) ) ) ) )
16 58°12.3 184 | 57°454 112’ 02°41.7 17.00 59.9' N5§7 | 0621 06:26 06:30 16:19 17:58 19:34
17 739125 104 | 720186 112 02°247 170 508 56 06:15  06:23 06:30 16:24 17:59 19:32
Lo Nt S - o - ° 54° | 06:09  06:21 06:31 16:28 18:00 19:30
18 88012.7 N00°20.3 86045.8 11'3, 502007.7 16'9, 59.8’ 52° 06:04 06:19 06:31 16:32 18:01 19:28
19 103°12.9 21.3 101°16.1 11.3 01°50.8 17.0 59.8 50° 06:00 06:17 06:32 16:36 18:02 19:26
20 118°13.1 223 | 115°46.4 11.3’ 01°33.8 17.0' 59.8’ 45° 05:50 06:12 06:33 16:44 18:04 19:22
o . o ' o f
21 133713.3 233 | 1307167 114 017168 169" 59.8 N 40° | 05:41  06:09 06:34 16:50 18:05 19:19
22 148°13.4 243 | 144°471 114 00°59.9 17.0' 59.7 R
>3 163°13.6 %3 | 159°17.4 114 00°429 169 597 35 05:34  06:05 06:35 16:56 18:07 19:16
- ; - 30° | 05:28  06:03 06:35 17:00 18:08 19:13
Sb=161" d=10 SD =164 20° | 05:17  05:58  06:36 17:09 1810  19:09
N 10° | 05:07  05:53 06:37 17:16 18:11 19:05
Wed GHA Dec GHA v Dec d HP 0° | 0458 0549  06:38 | 1723 1813  19:01
0 178°13.8  N00°26.3 | 173°47.9 11.4' S00°26.0 17.0' 59.7' o
1 4:4 4 4 17:2 18:14 18:
1 193°14.0 27.3 | 188°18.3 11.5' S00°09.0 16.9' 59.7' s 280 84.33 82.4‘2 82.4(1) 17.32 12.16 lg.gi
o o ’ o ’ il . . : . - .
2 208°14.2 28.2 | 202°48.8 11.5' N00°07.9 16.9° 596 30° | 0428 0536 0642 17-44 1818 18-50
3 223°14.4 20.2 | 217°19.3 115 00°24.8 16.9' 59.6' 35° | 0421 0533 0643 17-48 1819 1847
4 238°14.6 30.2 | 231°49.8 115 00°41.7 16.8° 59.6' 40° | 0413 05-30 06-44 17:54 18:20 1845
. . i . X X : : : : : :
5 253014.7 o31.2 246020.3 11.6 00058.5 16.9° 59.6 45° | 0405 0526 06:45 1750 1891 18:41
6 268°14.9 N00°32.2 | 260°50.9 11.6' NO01°154 16.8' 59.5’ o ) . . . . .
7 283°15.1 332 | 275°21.5 11.6’ 01°32.2 16.8' 59.5' § 50 03:54  05:21 06:46 18:06 18:22 18:38
o o , o , . 52 03:40  05:19 06:47 18:00 18:23 18:36
8 208°15.3 342 | 289°52.1 11.6 01°49.0 16.8' 595 o : : , : : :
o o , o , . 54 03:44  05:17 06:47 18:13 18:24 18:34
9 313°15.5 - 352 | 304°22.7 11.6 02°05.8 16.8' 59.5 o : : , : : :
o o , o , . 56 03:38  05:14  06:48 18:17 18:25 18:32
10 328°15.7 36.1 | 318°53.4 117 02°22.6 167 59.4 o : : : : : :
1 343°15.9 371 | 3330040 117 02°303 167 594’ 58 03:31  05:12 06:49 18:21 18:25 18:29
: : : : : : : S60° | 03:23  05:08 06:50 18:26 18:26 18:27
12 358°16.0 NO00°38.1 | 347°54.7 117" N02°56.0 16.7° 59.4'
13 13°16.2 39.1 2°254 117’ 03°12.7 16.6° 59.4' Sun Moon
14 28°16.4 40.1 | 16°56.1 11.7' 03°29.3 16.6' 59.3' Da Eqn.of Time Mer Mer.Pass. Age
15 43°16.6 - 411 31°26.8 11.7’ 03°45.9 16.6' 59.3’ Y oo 12" Pass Upper  Lower 28-1
16 58°16.8 42.1 45°57.6  11.7 04°02.5 16.5° 59.3’ mm:ss  mm:ss hh:mm hh:mm  hh:mm 4-0%
17 73°17.0 431 | 60°283 11.7' 04°19.0 165 59.2' 20 | o740 0731 12.08 1110 336 |
18 88°17.2  N00°44.0 74°50.0 11.8° NO04°355 16.5'° 59.2 . . : . . {
21 | 07:22  07:14 12:07 12:01 —— ‘
19 103°17.3 45.0 | 89°20.8 11.8' 04°52.0 164 59.2' » | EE SR 12:07 1250 00:26 .
20 118°17.5 46.0 | 104°00.6 11.8' 05°08.4 16.3 59.2' . . . - -
21 133°17.7 47.0 | 118°31.3 11.8 05°247 16.4' 59.1'
22 148°17.9 48.0 | 133°02.1 11.8' 05°41.1 162" 59.1'
23 163°18.1 49.0 | 147°329 11.8' 05°57.3 16.3' 59.1'
SD =160 d=1.0 SD = 16.3’

IERS Earth Orientation data as of 08-Dec-2022
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March 23, 24, 25 UT (Thu., Fri., Sat.)

Aries Venus Mars Jupiter Saturn Stars
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 | 180°13.6 | 145°26.6 N14°222 | 91°33.1 N25°35.8 | 164°10.4 NO05°40.2 | 205°58.7 S12°04.3 Alpheratz  357°36.7  29°12.9
1 195°16.0 | 160°26.2 233 | 106°34.2 35.8 | 179°12.3 40.4 | 221°00.9 04.2 Ankaa 353°09.0 -42°11.0
2 | 210°18.5 | 175°25.8 244 | 121°35.4 35.8 | 194°14.2 40.7 | 236°03.1 04.1 Schedar 349°33.3  56°39.8
3 | 225°21.0 | 190°25.3 - 255 | 136°36.5 - 35.8 | 209°16.1 - 40.9 | 251°05.3 - 04.0 Diphda 348°49.1 -17°51.8
4 | 240°23.4 | 205°24.9 26.6 | 151°37.6 35.8 | 224°18.0 41.1 | 266°07.5 04.0 Achernar  335°21.8 -57°07.3
5 | 255°25.9 | 220°24.5 27.8 | 166°38.8 35.8 | 239°19.9 413 | 281°09.7 03.9 Hamal 327°532  23°34.2
6 270°28.4 | 235°24.1 N14°28.9 | 181°39.9 N25°35.7 | 254°21.9 NO05°41.6 | 296°11.9 S12°03.8 Polaris  315°06.9  89°21.9
7 285°30.8 | 250°23.7 30.0 | 196°41.1 35.7 | 269°23.8 41.8 | 311°14.1 03.7 Acamar  315°13.2  -40°12.9
8 | 300°33.3 | 265°23.3 31.1 | 211°42.2 35.7 | 284°25.7 42.0 | 326°16.3 03.6 Menkar ~ 314°07.9 4°10.7
9 315°35.8 | 280°22.9 -+ 322 | 226°433 35.7 | 299°27.6 - 423 | 341°185 03.5 Mirfak  308°30.7  49°56.7
10 | 330°38.2 | 295°22.4 33.3 | 241°445 35.7 | 314°29.5 425 | 356°20.7 03.4 Aldebaran  290°41.5  16°33.3
11 | 345°40.7 | 310°22.0 34.4 | 256°45.6 35.7 | 329°31.4 427 | 11°229 033 Rigel 281°05.4  -8°10.6
12 0°43.1 | 325°21.6 N14°35.5 | 271°46.8 N25°35.6 | 344°33.3 NO5°43.0 | 26°25.1 S12°03.2 Bcflpe'!a gggogi'g 4202;"2‘
13 15°45.6 | 340°21.2 36.6 | 286°47.9 35.6 | 359°35.2 432 | 41°273 03.1 ‘Ela“t'z 578°03.8  28°37.6
14 30°48.1 | 355°20.8 37.7 | 301°49.0 35.6 | 14°37.2 434 | 56°20.5 03.0 Al '.‘laa 5759303 19113
15 45°50.5 | 10°20.4 - 38.8 | 316°50.2 - 356 | 29°39.1 - 436 | 71°31.7 - 029 Bet I”' m 570°83.7 79006
16 60°53.0 | 25°20.0 39.9 | 331°51.3 35.6 | 44°41.0 439 | 86°33.9 02.8 eciffﬁii 5639530  .52°42.7
o o o o o - - .
17 75°55.5 | 40°19.5 41.0 | 346°52.5 355 | 59°42.9 441 | 101°36.1 02.7 G 5589275 16°45.1
18 90°57.9 | 55°10.1 N14°42.1 1°53.6 N25°35.5 | 74°44.8 NO05°44.3 | 116°38.3 S12°02.6 Adhara  255°07.0  -20°00.4
19 | 106°00.4 | 70°18.7 432 | 16°54.7 355 | 89°46.7 446 | 131°40.5 02.5 Procyon  244°52.3 5°00.9
20 121°02.9 85°18.3 44.3 31°55.9 35.5 104°48.6 44.8 146°42.7 02.5 Pollux 243°19.0 27°58.3
21 | 136°05.3 | 100°17.9 - 454 | 46°57.0 - 355 | 119°50.5 - 450 | 161°44.9 - 024 Avior 234°15.0 -50°35.02
22 151°07.8 115°17.5 46.5 61°58.1 35.4 134°52.5 45.3 176°47.1 02.3 Suhail  222°47.1 _43°31.7
23 | 166°10.2 | 130°17.0 476 | 76°59.3 35.4 | 149°54.4 455 | 191°49.3 02.2 Miaplacidus ~ 221°38.0  -69°48.9
Mer.pass. 11:57 v-04" d1.1 m-3.97 v 1.1 d-0.0 m0.83 v 1.9 d 0.2’ m-2.06 v 22 d0.1 mo0.94 Alphard  217°49.0 -8°45.6
Regulus  207°35.8 11°51.2
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe 193°422  61°37.6
Denebola  182°26.2 14°26.5
0 | 181°12.7 | 145°16.6 N14°48.7 | 92°00.4 N25°35.4 | 164°56.3 NO05°45.7 | 206°51.5 S12°02.1 Gienah  175°44.8  -17°40.3
1 196°15.2 | 160°16.2 49.8 | 107°01.5 35.4 | 179°58.2 45.9 | 221°53.7 02.0 Acrux  173°011  -63°13.6
2 | 211°17.6 | 175°15.8 50.9 | 122°02.7 35.4 | 195°00.1 46.2 | 236°55.9 01.9 Gacrux  171°52.8  -57°14.6
3 | 226°20.1 | 190°154 - - 52.0 | 137°03.8 - 353 | 210°02.0 - 46.4 | 251°58.1 - 018 Alioth  166°13.7  55°50.0
4 | 241°22.6 | 205°14.9 53.1 | 152°05.0 35.3 | 225°03.9 46.6 | 267°00.3 01.7 Spica 158°23.6 -11°17.0
5 | 256°25.0 | 220°14.5 542 | 167°06.1 35.3 | 240°05.8 46.9 | 282°02.5 01.6 Alkaid  152°52.7  49°11.7
6 271°27.5 | 235°14.1 N14°55.3 | 182°07.2 N25°35.3 | 255°07.7 NO05°47.1 | 297°04.7 S12°01.5 Hadar 148°37.6 -60°29.0
7 | 286°30.0 | 250°13.7 56.4 | 197°08.4 35.3 | 270°09.7 473 | 312°06.9 01.4 Menkent  147°50.1  -36°20.0
8 | 301°32.4 | 265°13.3 57.4 | 212°09.5 35.2 | 285°11.6 476 | 327°00.1 01.3 Arcturus  145°49.0  19°03.5
o | 316°34.9 | 280°12.8 - - 585 | 227°10.6 35.2 | 300°13.5 47.8 | 342°11.3 - 012 Rigil Kent. 139°41.9 -60°55.7
10 | 331°37.4 | 295°12.4 14°50.6 | 242°11.8 352 | 315°15.4 48.0 | 357°13.5 01.1 Kochab 137°18.9  74°03.4
11 | 346°39.8 | 310°12.0 15°00.7 | 257°12.9 35.2 | 330°17.3 482 | 12°15.7 01.1 Zuben'ubi  136°57.4  -16°08.3
12 1°423 | 325°11.6 N15°01.8 | 272°14.0 N25°35.1 | 345°19.2 N05°48.5 27°17.9  S12°01.0 Alphecca  126°04.8  26°38.0
13 16°44.7 | 340°11.1 02.9 | 287°15.1 35.1 0°21.1 48.7 | 42°20.1 00.9 Antares  112°17.5  -26°29.0
14 31°47.2 | 355°10.7 04.0 | 302°16.3 35.1 | 15°23.0 489 | 57°223 00.8 Atria  107°13.0  -69°03.9
15 46°49.7 | 10°10.3 -+ 051 | 317°17.4 -+ 351 | 30°24.9 492 | 72°245 - 00.7 Sabik  102°04.4  -15°453
16 61°52.1 | 25°09.9 06.2 | 332°18.5 35.1 | 45°26.9 494 | 87°26.7 00.6 Shaula  96°12.3  -37°07.2
17 76°54.6 40°09.4 07.2 | 347°19.7 35.0 60°28.8 49.6 | 102°28.9 00.5 Rasalhague ~ 95°59.9  12°32.4
R R R o R o R o R Eltanin  90°42.8  51°28.8
18 91°57.1 | 55°00.0 N15°08.3 2°20.8 N25°35.0 | 75°30.7 NO05°49.8 | 117°31.1  $12°00.4 Kaus A 839345 349924
19 | 106°59.5 | 70°08.6 09.4 | 17°21.9 35.0 | 90°32.6 50.1 | 132°33.3 00.3 aus V“St' 80°343  38°470
20 | 122°02.0 | 85°08.2 105 | 32°23.1 35.0 | 105°34.5 50.3 | 147°35.5 00.2 N egk‘i 759407 26°16.1
21 | 137°045 | 100°07.7  -- 11.6 | 47°242 - 349 | 120°36.4 - 50.5 | 162°37.7 - 00.1 un ok Ty
2 | 152°06.9 | 115°07.3 127 | 620253 349 | 135°38.3 50.8 | 177°39.0  12°00.0 Pefc'zac'k' e B
o o o o o o B - .
23 | 167°09.4 | 130 o?.g : 138 | 77 2/6.4 : 349 | 150 4/0.2 : 51.0 | 192 4,2_1 ,11 59.9 Dench 209971 289214
Mer.pass. 11:53 v-04"d1.1 m-3.98 v 1.1 d-0.0' m0.84 v 1.9 d 0.2" m -2.06 v 22 'd0.1'" m0.94 Enif 33°40.5 9°58.7
Al Na'ir  27°35.2  -46°51.0
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15216-5 -29:30-1
0 | 182°11.8 | 145°06.5 N15°14.8 | 02°27.6 N25°34.0 | 165°42.1 NO5°51.2 | 207°44.3 S11°50.8 Scheat  13°47.0 287123
1 | 197°143 | 160°06.0 15.9 | 107°28.7 348 | 180°44.1 515 | 222°46.5 50.8 Markab 137317 157196
2 | 212°16.8 | 175°05.6 17.0 | 122°29.8 34.8 | 195°46.0 51.7 | 237°48.7 59.7 Mar 23 Thu SHA  Mer.pass
3 | 227°19.2 | 190°05.2 -+ 18.1 | 137°31.0 - 348 | 210°47.9 .- 51.9 | 252°50.9 - 50.6 Venus  325°13.0 14:19
4 | 242°21.7 | 205°04.8 19.2 | 152°32.1 34.8 | 225°49.8 52.1 | 267°53.1 50.5 Mars 271°19.5 17:52
5 | 257°24.2 | 220°04.3 20.2 | 167°33.2 347 | 240°51.7 52.4 | 282°55.3 50.4 Jupiter  343°56.8 13:02
6 272°26.6 | 235°03.9 N15°21.3 | 182°34.3 N25°34.7 | 255°53.6 NO05°52.6 | 297°57.5 S11°59.3 Saturn  25°45.1 10:15
7 | 287°29.1 | 250°03.5 22.4 | 197°35.5 347 | 270°55.5 52.8 | 312°50.7 59.2 Mar 24 Fri SHA Mer.pass
8 | 302°31.6 | 265°03.0 235 | 212°36.6 347 | 285°57.4 53.1 | 328°01.9 59.1 Venus  324°03.9 14:19
9 | 317°34.0 | 280°02.6 - 245 | 227°37.7 34.6 | 300°59.3 - - 53.3 | 343°042 - 50.0 Mare 270°47.7 1751
10 | 332°36.5 | 205°02.2 25.6 | 242°38.8 346 | 316°01.3 53.5 | 358°06.4 58.9 . o :
11 | 347°30.0 | 310°01.7 26.7 | 257°40.0 346 | 331°03.2 538 | 13°08.6 58.8 Jupiter 343 743.6 12:59
: : . . : : . : . Saturn  25°38.8 10:11
12 2°41.4 | 325°01.3 N15°27.8 | 272°41.1 N25°34.6 | 346°05.1 NO05°54.0 | 28°10.8 S11°58.7
13 | 17°43.9 | 340°00.9 28.8 | 287°42.2 345 |  1°07.0 542 | 43°13.0 58.6 Mar 25 Sat SHA  Mer.pass
14 | 320463 | 355°00.5 29.9 | 302°43.3 345 | 16°08.9 544 | 58°152 58.6 Venus  322°54.6 14:20
15 | 47°488 | 10°00.0 - - 31.0 | 317°445 - 345 | 31°108 547 | 73°17.4 - 585 Mars  270°15.7 17:49
16 | 62°51.3 | 24°50.6 32.1 | 332°45.6 344 | 46°12.7 54.9 | 88°19.6 58.4 Jupiter  343°30.3 12:56
17 | 77°53.7 | 39°59.2 33.1 | 347°46.7 344 | 61°14.6 55.1 | 103°21.8 58.3 Saturn _ 25732.5 10:08
18 02°56.2 | 54°58.7 N15°34.2 2°47.8  N25°34.4 | 76°16.5 N05°55.4 | 118°24.0 S11°58.2 Horizontal parallax
19 | 107°58.7 | 69°58.3 353 | 17°49.0 344 | 91°18.4 55.6 | 133°26.2 58.1 Venus: 0.1
20 | 123°01.1 | 84°57.9 36.3 | 32°50.1 343 | 106°20.4 55.8 | 148°28.4 58.0 Mars: 0.1
21 | 138°03.6 | 99°57.4 - 374 | 47°512 - 343 | 121°223 - - 56.1 | 163°30.6 - 57.9
22 | 153°06.1 | 114°57.0 385 | 62°52.3 343 | 136°24.2 56.3 | 178°32.8 57.8
23 | 168°08.5 | 129°56.6 395 | 77°53.4 342 | 151°26.1 56.5 | 193°35.0 57.7

Mer.pass. 11:49

v-04"d 1.1 m-3.98

v 1.1 d -0.0’ m 0.86

v 1.9 d 0.2’ m -2.06

v 22 d0.1 m0.94
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DUT1 = UT1-UTC = -0.0249 sec

AT = TT-UT1 = 469.2089 sec

2023 March 23 to Mar. 25 UT

h Sun Moon
Thu GHA Dec GHA v Dec d HP Lat. Twilight_ . Sunrise | Sunset . _Twilight
0 178°183 NO00°50.0 | 162°03.7 11.8' NO6°13.6 162 59.0' Naut.  Civil Civil  Naut.
1 193°18.5 51.0 176°34.5 11.8’ 06°29.8 16.1 59.0' N 72° 02:55 04:30 05:39 18:36 19:46 21:23
2 208°18.6 51.9 191°05.3 11.8’ 06°45.9 16.1 59.0’ N 70° 03:18 04:40 05:42 18:33 19:36 20:59
3 223°18.8 © 529 | 205°36.0 11.8'  07°02.0 160 58.9' 68° | 03:36  04:48 0544 | 1830  10:27  20:40
4 238°19.0 53.9 220°06.8 11.8’ 07°18.0 16.0 58.9’' 66° 03:50 04:55 05:46 18:28 19:20 20:26
5 253°19.2 54.9 234°37.6 11.8' 07°34.0 15.9' 58.9" 64° 04:01 05:00 05:48 18:26 19:15 20:14
6 268°19.4 N00°55.9 249°08.4 11.8' N07°49.9 15.8' 58.8" 62° 04:10 05:05 05:49 18:25 19:10 20:05
7 283°19.6 56.9 263°39.2 11.8’ 08°05.7 15.8’ 58.8’ 60° 04:18 05:09 05:51 18:24 19:05 19:57
8 298°19.8 57.0 | 278°00.9 11.8'  08°21.5 158 588’ N5s® | 0425 0512 0552 | 1822 1902 19:50
9 3132 19.9 A 058.9 292240.7 118: 08237.3 15.7 58.7 560 04:31 05:15 05:53 18:21 18:59 19:44
10 328°20.1  00°50.8 | 307°1L5 118  08°530 156 587 54° | 0436 0518 0553 | 1820 1856  10:38
11 343°20.3 01°00.8 321°42.2 11.7 09°08.6 15.5 58.7 52° 04:40 05:20 05:54 18:19 18:53 19:34
12 358°20.5 N01°01.8 336°13.0 11.7' N09°24.1 15.5' 58.6' 50° 04:44 05:23 05:55 18:19 18:51 19:30
13 13°20.7 02.8 350°43.7 11.7 09°39.6 15.4 58.6' 45° 04:53 05:27 05:56 18:17 18:46 19:21
14 287209 038 | 57144 1L7" 097550 154’ 58.6 N40° | 04:50 0531 0558 | 1816 1843 1015
15 43°21.1 048 | 109451 117°  10°104 153" 585 350 | 0s:0¢ 0533 0550 | 1815 1840 1910
16 58°21.3 058 | 34°158 117°  10°257 152' 585 30° | 0508 0836 0600 | 1814 1838  19.05
17 73°21.4 06.7 | 48°465 11.7°  10°40.9 15.1' 585 20° | 0813 0839 o060l | 1812 1834  19.00
18 88°21.6 NO1°07.7 | 63°17.2 11.77 N10°56.0 151 58.4' N 10° | 05:17  05:41  06:02 18:11 1832  18:56
19 103221.8 08.7 77247.8 11.6' 11211.1 15.0' 58.4' 0° 05:18 05:42 06:03 18:10 18:30 18:54
20 118°22.0 09.7 92°18.5 11.6' 11°26.1 149 58.4 o . . . . . .
21 133°22.2 10.7 | 106°49.1 11.6' 11°41.0 148" 583 S ;80 8211? 8222 82182 12282 121;8 }2:2;‘
22 148°22.4 11.7 | 121°19.7 116’ 11°55.8 14.8' 583 o : : : j : :
23 163°22.6 12.7 135°50.3 11.6 12°10.6 14.7 58.3’' 30 05:14 05:42 06:06 18:07 18:30 18:58
. . . . - . : 35° 05:11 05:41 06:06 18:06 18:31 19:01
SD =16.0' d=1.0 SD = 16.1 40° | 05:08 05:40 06:07 18:05 18:32 19:04
45° | 05:03  05:38  06:07 | 18:05  18:34  19:08
Fri GHA Dec GHA v Dec d HP °
- - - , - , ; S50° | 0457 05:35  06:08 | 18:04  18:36  19:14
0 178022.7 N01°13.6 150020.9 11.6 N12O25.3 14.6 58.2 52° 04:55 05:34 06:08 18:04 18:37 19:17
1 193°22.9 14.6 164°51.4 11.5 12°39.9 14.5 58.2 54° 04:51 05:33 06:08 18:04 18:39 19:20
2 208°23.1 156 | 179°220 115 12°54.4 144" 582 56° | 04:47  05:31  06:08 18:03 18:40  19:24
3 223023.3 16.6 193052.5 11.5’ 13008.8 14.4 58.1' 58° 04:43 05:29 06:09 18:03 18:42 19:28
4 238°23.5 17.6 208°23.0 11.5’ 13°23.2 14.2 58.1' S 60° 04:38 05:27 06:09 18:02 18:44 19:33
5 253°23.7 18.6 222°53.4 11.4 13°37.4 14.2 58.1
6 268°23.9 N01°19.6 | 237°23.9 11.4' N13°51.6 141 58.0' Lat. Moonrise Moonset
7 283°24.1 205 | 251°54.3 11.4' 14°05.7 140 58.0’ Thu Fri Sat Thu Fri Sat
8 298224.2 21.5 266224.7 11.4 142 19.7 13.9° 57.9 N 72° 05:46 04:58 — 22:38 — —
9 313°24.4 22.5 280°55.1 11.4 14°33.6 13.8’ 57.9’ o . . . . .
D | Beae RS |Memi 03 lems By G| | wmo|ossr oosas s | 2216 - onso
o o , o , . : : : : :
11 343°24.8 24.5 309°55.8 11.3 15°01.2 13.6 57.8 66° 06:13 05:57 05:37 21:45 23:49 .
12 358°25.0 NO01°25.5 | 324°26.1 11.3' N15°14.8 13.5° 57.8 64° 06:19 06:10 06:00 21:34 23:27
13 13°25.2 26.5 | 338°56.3 11.2 15°28.3 135" 57.8 62° 06:25 06:21 06:18 21:25 23:10
14 28225.4 27.4 353226.6 11.2' 15241.8 13.3'  57.7 60° 06:30 06:30 06:33 21:17 22:56
15 43°25.6 - 28.4 7°56.8 11.2 15°55.1 13.3’ 57.7' °
16 58925.7 204 | 22°27.0 112  16°08.4 132' 57.7 N58" | 06:34  06:39  06:45 | 21:09  22:44
17 73°25.9 304 | 36°57.1 11.1'  16°21.6 13.0' 57.6' 56 | 06:38  06:46  06:57 | 21:03  22:34 - -
: : : : ! ! ’ 54° 06:41 06:52 07:06 20:58 22:25 23:51
18 88°26.1 N01°31.4 51°27.3 11.1° N16°34.6 13.0 57.6' 52° 06:44 06:58 07:15 20:53 22:17 23:39
19 103226.3 32.4 65257.4 11.1° 16247.6 12.8' 57.6 50° 06:47 07:04 07:23 20:48 22:10 23:29
3‘; Egoggi gig ggog-g ﬂ-g’ 1;0(1)2-‘21 }3-2: g;g 45° | 06:53  07:15  07:40 | 20:39  21:54  23:08
2 148°26.9 353 | 109°27.5 11.0'  17°258 12.6' 57.4' N40” | 06:59  07:25  O7:54 | 20:31 2142 22:51
23 163°27.1 36.3 123°57.5 10.9' 17°38.4 12.4' 57.4' 35 07:03 07:33 08:06 20:24 21:31 22:37
'/ '/ : : / : : 30° 07:07 07:41 08:16 20:18 21:22 22:25
SD=160" d=10 SD =159 20° | 07:15  07:53  08:34 | 20:07  21:06  22:04
N 10° 07:21 08:05 08:50 19:58 20:52 21:46
Sat GHOA Dec G:'A v Dec d _HP 0° | o727 0815  09:05 | 10:50  20:39 2129
0 178°27.2 N01°37.3 138°27.4 10.9' N17°50.8 12.3' 57.4' o . . . . . .
1 193°27.4 38.3 | 152°57.3  10.9' 18°03.1 123" 573’ s ;80 8;223 82253 832%2 }3:;‘; §g:§§ 3},;5
2 208°27.6 39.2 167°27.2 10.8’ 18°15.4 12.1’ 57.3' o . . . . . .
. . , . , 30° | 0747 0851  09:55 | 10:22  10:57  20:34
i gggog-g i‘l’-g }géogg-; 18-2, 120532 ﬁ-g g;g 35° | 07:51  08:59  10:06 | 19:17  10:48  20:22
5 253028-2 42'2 210° 56-7 10-8’ 18051-4 11-8’ 57'2, 402 07:56 09:08 10:18 19:10 19:38 20:09
6 268028-4 N01°43-2 225026-4 10-7y N19°O3-2 11-7y 57.2' o 08:02 09:18 10:33 19:02 19:26 19:52
7 283°28.6 442 | 239°56.1 10.7' 19°149 115  57.1 S50° | 0809 0931 10:52 18:53 1911 19:33
8 208°08.7 45.2 2549058 107 19°26.4 115 571 52 08:12 09:37 11:00 18:49 19:04 19:23
9 313028-9 . 46A1 268055-5 10-6' 19037'9 11'3, 57'0, 54° 08:16 09:44 11:10 18:45 18:57 19:13
. . . . . . : 56° 08:20 09:51 11:21 18:39 18:49 19:01
10 328°29.1 47.1 283°25.1 10.6 19°49.2 11.2 57.0' ° . . . . X .
11 343°20.3 481 507°54.7 105’ 20°00.4 11 57.0' 58 08:24 09:59 11:34 18:34 18:39 18:48
. : . . . . ) S 60° 08:29 10:09 11:49 18:27 18:29 18:32
12 358°29.5 N01°49.1 312°24.2 10.5' N20°11.5 11.0' 56.9'
13 13°29.7 50.1 326°53.7 10.5’ 20°22.5 10.9’ 56.9’ Sun Moon
14 28°29.9 51.1 341°23.2 10.4’ 20°33.4 10.8’ 56.9' Da Eqn.of Time Mer Mer.Pass. Age
15 43°30.1 © 52,0 | 355°52.7 10.4' 20°44.2 10.6' 56.8 Y oo" 12" Pass Upper  Lower 2-4
16 58°30.2 53.0 10°22.1 10.4’ 20°54.8 10.5° 56.8’ mm:ss  mm:ss hh:mm hh:mm hh:mm 2-13%
17 73°30.4 540 | 24°515 10.3'  21°053 10.4' 56.8' 3 | 0647 0638 1207 | 1338 o114
18 88°30.6 NO1°55.0 | 39°20.8 10.3' N21°15.7 10.3' 56.7 : : : j : \
o | e worsso | s doy wair w0 w7 || o nw | oo | (@)
20 118°31.0 56.9 68°19.4 10.2 21°36.1 10.0 56.7' - - ’ i ’
21 133°31.2 57.9 82°48.6 10.2 21°46.1 9.9’ 56.6’
22 148°31.4 58.9 97°17.8 10.2 21°56.0 9.8 56.6’
23 163°31.6 59.9 111°47.0 10.1" 22°05.8 9.7 56.6"
SD=160 d=10 SD = 15.6'

IERS Earth Orientation data as of 08-Dec-2022
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March 26, 27, 28 UT (Sun., Mon., Tue.)

Aries Venus Mars Jupiter Saturn Stars
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 183°11.0 | 144°56.1 N15°40.6 | 92°54.6 N25°34.2 | 166°28.0 NO5°56.7 | 208°37.2 S11°57.6 Alpheratz  357°36.7  29°12.9
1 198°13.5 | 159°55.7 417 | 107°55.7 342 | 181°29.9 57.0 | 223°39.4 57.5 Ankaa  353°09.0 -42°10.9
2 213°15.9 | 174°55.2 427 | 122°56.8 34.2 | 196°31.8 57.2 | 238°41.6 57.4 Schedar 349°333  56°30.8
3 228°18.4 | 189°54.8 - 438 | 137°57.9 - 341 | 211°337 - 57.4 | 253°4338 57.4 Diphda 348°49.1 -17°51.7
4 243°20.8 | 204°54.4 44.9 | 152°59.0 34.1 | 226°35.6 57.7 | 268°46.0 57.3 Achernar  335°21.8  -57°07.3
5 258°23.3 | 219°53.9 45.9 | 168°00.2 34.1 | 241°375 57.9 | 283°48.2 57.2 Hamal 327°53.2  23°34.2
6 273°25.8 | 234°53.5 NI15°47.0 | 183°01.3 N25°34.0 | 256°39.5 NO05°58.1 | 298°50.4 S11°57.1 Polaris  315°07.6 ~ 89°21.9
7 | 288°28.2 | 249°53.1 48.1 | 198°02.4 34.0 | 271°41.4 58.4 | 313°52.6 57.0 Acamar  315°13.2  -40°12.9
8 303°30.7 | 264°52.6 49.1 | 213°03.5 34.0 | 286°43.3 58.6 | 328°54.8 56.9 Menkar ~ 314°08.0 4°10.7
9 | 318°33.2 | 279°52.2 50.2 | 228°04.6 - 339 | 301°45.2 - 58.8 | 343°57.1 56.8 Mirfak  308°30.7  49°56.7
10 | 333°35.6 | 294°51.8 51.2 | 243°05.8 33.9 | 316°47.1 59.0 | 358°59.3 56.7 Aldebaran  200°415  16°33.3
11 | 348°38.1 | 309°51.3 52.3 | 258°06.9 33.9 | 331°49.0 59.3 | 14°015 56.6 Rigel 281°054  -8°10.6
12 3°40.6 | 324°50.0 N15°53.4 | 273°08.0 N25°33.9 | 346°50.9 NO5°505 | 20°037 S11°56.5 Bcflpi'!a g?gogjg 4208;"2‘
13 18°43.0 | 339°50.4 54.4 | 288°09.1 33.8 1°52.8  05°50.7 | 44°05.9 56.4 Taa 't'; 578°03.8 289376
14 33°45.5 | 354°50.0 55.5 | 303°10.2 33.8 | 16°54.7  06°00.0 | 59°08.1 56.3 Al ’.‘IZ 575393 19113
15 48°48.0 9°49.6 56.5 | 318°11.4 - 338 | 31°56.6 - 002 | 74°103 - 56.3 Betolnow s 570953 7 79046
16 63°50.4 | 24°49.1 57.6 | 333°125 33.7 | 46°585 00.4 | 89°12.5 56.2 eczr;gjﬁjz 563°531 500427
17 78°52.9 | 39°48.7 58.6 | 348°13.6 33.7 | 62°00.5 00.6 | 104°14.7 56.1 P S :
18 03°55.3 | 54°48.2 N15°59.7 3°147 N25°33.7 | 77°02.4 N06°00.9 | 119°16.9 S11°56.0 Sirius - 256727.5 167451
~55. S48 -59. 14 . 202, . -16. . Adhara  255°07.0  -29°00.4
19 | 108°57.8 | 69°47.8 16°008 | 18°1538 336 | 92°043 0L1 | 134°19.1 55.9 Procyon  244°52.3 5°00.9
20 | 124°003 | 84°47.3 018 | 33°16.9 33.6 | 107°06.2 013 | 149°213 55.8 Pollux 243°10.0  27°58.3
21 | 130°027 | 99°46.9 £ 029 | 48°18.0 © 336 | 122°08.1 © 0L6 | 164°235 - B5.7 Avior 234°151  -59°35.2
22 154°05.2 114°46.5 03.9 63°19.2 335 137°10.0 01.8 179°25.7 55.6 Suhail 222°47.1 _43°31.8
23 | 169°07.7 | 129°46.0 05.0 | 78°20.3 335 | 152°11.9 02.0 | 194°27.9 55.5 Miaplacidus ~ 221°38.0  -60°48.9
Mer.pass. 11:45 v-04" d1.1 m-3.98 v 1.1 d-0.0' m0.87 v 1.9" d 0.2’ m-2.06 v22'd0.1 mo0.94 Alphard  217°49.0 -8°45.7
Regulus  207°35.8 11°51.2
Mon | GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe 1037422 61°37.6
Denebola  182°26.2 14°26.5
0 184°10.1 | 144°456 N16°06.0 | 93°21.4 N25°33.5 | 167°13.8 NO06°02.3 | 209°30.1 S11°55.4 Gienah  175°44.8  -17°403
1 199°12.6 | 159°45.1 07.1 | 108°22.5 33.4 | 182°15.7 02.5 | 224°32.3 55.3 Acrux 1739011 -63°13.7
2 214°15.1 | 174°44.7 08.1 | 123°23.6 33.4 | 197°17.6 02.7 | 239°34.6 55.2 Gacrux  171°52.8  -57°14.6
3 229°17.5 | 189°44.2 + 09.2 | 138°24.7 + 33.4 | 212°19.5 + 029 | 254°36.8 55.2 Alioth  166°13.7 55°50.0
4 244°20.0 | 204°43.8 10.2 | 153°25.8 33.3 | 227°215 03.2 | 269°39.0 55.1 Spica 158°23.6 -11°17.0
5 250°22.4 | 219°43.4 11.3 | 168°27.0 33.3 | 242°23.4 03.4 | 284°41.2 55.0 Alkaid  152°52.7  49°11.7
6 274°24.9 | 234°42.9 N16°12.3 | 183°28.1 N25°33.3 | 257°25.3 NO06°03.6 | 299°43.4 S11°54.9 Hadar 148°37.6 -60°29.0
7 280°27.4 | 249°425 13.4 | 198°29.2 33.2 | 2720272 03.9 | 314°45.6 54.8 Menkent  147°50.0  -36°29.0
8 304°29.8 | 264°42.0 14.4 | 213°30.3 33.2 | 287°29.1 04.1 | 329°47.8 54.7 Arcturus  145°49.0  19°03.5
9 319°32.3 | 279°41.6 15.4 | 228°31.4 33.2 | 302°31.0 04.3 | 344°50.0 54.6 Rigil Kent. 139°41.8 -60°55.7
10 | 334°34.8 | 204°41.1 16.5 | 243°32.5 33.1 | 317°329 04.6 | 359°52.2 545 Kochab 137°18.8  74°03.4
11 | 349°37.2 | 309°40.7 17.5 | 258°33.6 33.1 | 3320348 04.8 | 14°54.4 54.4 Zuben'ubi 136°57.4 -16°08.3
12 4°39.7 | 324°40.2 N16°18.6 | 273°34.7 N25°33.0 | 347°36.7 NO06°05.0 29°56.6 S11°54.3 Alphecca  126°04.8  26°38.0
13 19°42.2 | 339°39.8 19.6 | 288°35.9 33.0 2°38.6 05.2 | 44°58.8 54.2 Antares  112°17.5  -26°29.0
14 34°44.6 | 354°39.3 20.7 | 303°37.0 33.0 | 17°405 055 | 60°01.0 54.1 Atria  107°12.9  -69°03.9
15 49°47.1 9°38.9 21.7 | 318°38.1 - 329 | 320424 05.7 | 75°03.2 54.1 Sabik  102°04.4  -15°45.3
16 64°49.6 | 24°38.4 22.7 | 333°39.2 329 | 47°444 05.9 | 90°05.4 54.0 Shaula  96°12.3  -37°07.2
17 79°52.0 39°38.0 23.8 | 348°40.3 32.9 62°46.3 06.2 | 105°07.7 53.9 Rasalhague ~ 95°59.9  12°32.4
o o o o o o o o o Eltanin  90°42.8  51°28.8
18 04°54.5 | 54°37.5 N16°24.8 3°41.4  N25°32.8 | 77°48.2 N06°06.4 | 120°09.9 S11°53.8 Kous Aot 830305 34%92.4
19 | 109°56.9 | 69°37.1 25.9 | 18°425 32.8 | 92°50.1 06.6 | 135°12.1 53.7 aus V”S . 80°343  38°470
20 | 124°59.4 | 84°36.6 26.9 | 33°43.6 32.8 | 107°52.0 06.9 | 150°14.3 53.6 N eg:‘. 759407 269161
21 | 140°01.9 | 99°36.2 - 279 | 48°447 - 327 | 122°53.9 - 07.1 | 165°16.5 - 535 A‘l’t".' 62°015 89555
22 | 155°04.3 | 114°35.7 200 | 63°45.8 32.7 | 137°55.8 07.3 | 180°18.7 53.4 Peaco"c'k' 539084  .56°392
o o o o o . - .
23 | 170°06.8 | 129°35.3 30.0 | 78°47.0 32.6 | 152°57.7 07.5 | 195°20.9 53.3 Donch 209271 289214
Mer.pass. 11:41 v-0.4" d 1.1 m-3.98 v 1.1 d -0.0’ m 0.89 v 1.9" d 0.2’ m-2.06 v 22 d0.1 mo0.94 Enif 33°40.5 9°58.7
Al Na'ir  27°35.2  -46°50.9
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15:16.5 —29230.1
0 | 185°00.3 | 144°34.8 N16°31.0 | 03°48.1 N25°32.6 | 167°59.6 NO6°07.8 | 210°23.1 S11°53.2 Scheat  13°47.0  28°12.3
1 | 200°117 | 159°34.4 321 | 108°49.2 32.6 | 183°0L5 08.0 | 225°25.3 531 Markab _ 13°31.7 157196
2 215°14.2 | 174°33.9 33.1 | 123°50.3 32.5 | 198°03.4 08.2 | 240°27.5 53.1 Mar 26 Sun SHA  Mer.pass
3 230°16.7 | 189°33.5 - 341 | 138°51.4 - 325 | 213°05.3 - 085 | 255°29.7 53.0 Venus  321°45.1 14:21
4 245°19.1 | 204°33.0 35.2 | 153°52.5 32.4 | 228°07.3 08.7 | 270°31.9 52.9 Mars  269°43.6 17:47
5 260°21.6 | 219°32.6 36.2 | 168°53.6 32.4 | 243°09.2 08.9 | 285°34.1 528 Jupiter  343°17.0 12:52
6 275°24.1 | 234°32.1 N16°37.2 | 183°54.7 N25°32.4 | 258°11.1 NO06°09.1 | 300°36.4 S11°52.7 Saturn  25°26.2 10:04
7 200°26.5 | 249°31.7 38.3 | 198°55.8 32.3 | 273°13.0 09.4 | 315°38.6 52.6 Mar 27 Mon SHA Mer.pass
8 305°29.0 | 264°31.2 39.3 | 213°56.9 323 | 288°14.9 09.6 | 330°40.8 52.5 Venus  320°35.5 1421
9 320°31.4 | 279°30.8 40.3 | 228°58.0 323 | 303°16.8 - - 09.8 | 345°43.0 52.4 Mars  260°11.3 17.45
10 | 335°33.9 | 204°30.3 413 | 243°50.1 32.2 | 318°18.7 10.1 0°45.2 52.3 Jupi 343°03.7 12:49
11 | 350°36.4 | 309°29.9 42.4 | 259°00.2 32.2 | 333°20.6 103 | 15°47.4 52.2 upiter oo :
: : : : : . : - : Saturn  25°20.0 10:01
12 5°38.8 | 324°29.4 N16°43.4 | 274°01.3 N25°32.1 | 348°22.5 NO06°10.5 | 30°49.6 S11°52.2
13 | 20°41.3 | 339°28.9 44.4 | 289°02.4 321 | 3°244 108 | 45°51.8 52.1 Mar 28 Tue SHA  Mer.pass
14 | 35°438 | 354°28.5 454 | 304°03.5 320 | 18°26.3 11.0 | 60°54.0 52.0 Venus  319°25.6 14:22
15 50°46.2 9°28.0 46,5 | 319°04.6 320 | 33°28.2 11.2 | 75°56.2 51.9 Mars  268°38.8 17:43
16 65°48.7 | 24°27.6 475 | 334°05.7 32.0 | 48°30.1 11.4 | 90°58.4 51.8 Jupiter  342°50.4 12:46
17 80°51.2 | 39°27.1 485 | 349°06.9 319 | 63°32.1 11.7 | 106°00.7 51.7 Saturn _ 25713.8 09:57
18 95°53.6 | 54°26.7 N16°49.5 4°08.0 N25°31.9 | 78°34.0 N06°11.9 | 121°02.9 S11°51.6 Horizontal parallax
19 | 110°56.1 | 69°26.2 50.6 | 19°09.1 31.8 | 93°35.9 12.1 | 136°05.1 51.5 Venus: 0.1
20 | 125°58.6 | 84°25.7 51.6 | 34°10.2 31.8 | 108°37.8 12.4 | 151°07.3 51.4 Mars: 0.1
21 | 141°01.0 | 99°253 - 526 | 49°113 - 31.8 | 123°39.7 12.6 | 166°09.5 - 51.3
22 | 156°03.5 | 114°24.8 53.6 | 64°12.4 31.7 | 138°416 12.8 | 181°11.7 51.2
23 | 171°05.9 | 129°24.4 54.6 | 79°13.5 31.7 | 153°435 13.1 | 196°13.9 51.2

Mer.pass. 11:37

v -05" d 1.0’ m -3.98

v 1.1 d-0.0’ m 0.91

v 1.9 d 0.2’ m -2.06

v 22 d0.1 m0.94
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DUT1 = UT1-UTC = -0.0266 sec AT = TT-UT1 = +69.2106 sec 2023 March 26 to Mar. 28 UT

h Sun Moon
Sun GHA Dec GHA v Dec d HP Lat. Twilight_ . Sunrise Sunset . _Twilight
0 178°317 NO02°00.0 | 126°16.1 10.1' N22°155 0.5  56.5' Naut. _ Civil Civil Naut.
1 193°31.9 01.9 | 140°453  10.1' 22°250 0.4 565 N72° | 02:31  04:13  05:24 18:50  20:02 21:46
2 208°32.1 02.8 | 155°14.3  10.0’ 22°34.4 93 56.5' N 70° | 02:59  04:25 05:28 18:45 19:49 21:16
3 223°32.3 -+ 03.8 169°43.4 10.0' 22°43.7 9.1’ 56.4’ 68° 03:20 04:35 05:32 18:41 19:39 20:55
4 238°32.5 04.8 184°12.4 10.0' 22°52.8 9.1’ 56.4’ 66° 03:36 04:42 05:35 18:38 19:31 20:38
5 253°32.7 058 | 198°41.4 9.9’ 23°01.9 89  56.4' 64° | 03:48  04:49  05:37 18:35  19:24 20:25
6 268°32.9 NO02°06.8 | 213°10.3  9.9' N23°108 8.7 56.3' 62° | 03:59  04:55  05:40 18:33  19:18 20:14
7 283°33.1 07.8 | 227°39.2 9.9’ 23°195 8.6  56.3' 60° | 04:08  04:59  05:41 18:31  10:13 20:05
8 208°33.3 08.7 | 242°081  9.9'  23°281 85 563 N58° | 0416 0504 0543 | 1829  19:09  19:57
9 313°33.4 £ 09.7 ] 256°37.0 98 237366 84 562 56° | 0422  05:07  05:45 | 1827  19:05  10:50
1o 328°33.6 10.7 | 2717058 0.8 237450 83  56.2 54° | 04:28  05:10  05:46 | 18:26  19:02  19:45
11 343°33.8 11.7 285°34.6 9.8 23°53.3 8.1 56.2 52° 04:33 05:13 05:47 18:25 18:59 19:39
12 358°34.0 NO02°12.7 | 300°03.3  9.77 N24°014 7.9° 56.1' 50° | 04:37  05:16  05:48 18:23  18:56 19:35
13 13°34.2 13.6 | 314°321 9.7’ 24°093 7.9° 56.1' 45° | 04:47 0521 0551 18:21  18:50 19:25
o o ’ o ’
14 28 34.4 146 3297008 97" 24’172 77" 56.1 N40° | 04:54 0526  05:53 | 18:19 1846  19:18
15 437346 156 | 3437294 97 247249 7.6° 560 35° | 04:59  05:29  05:54 | 1817  18:42  10:12
16 58 34.8 166 | 3577581 96 247325 7.4 56.0 30° | 0504 0532 0556 | 18:15  18:30  19:07
7 737349 176 | 127267 96 247399 73" 560 20° | 0511 0536 0558 | 1813  18:35  19:01
18 88°35.1 NO02°18.6 | 26°55.3  9.6' N24°472 7.2 559 N 10° | 05:15  05:39  06:00 18:11  18:32 18:56
19 103°35.3 19.5 41°23.9 9.5' 24°54.4 7.0' 55.9 0° 05:17 05:41 06:02 18:09 18:29 18:53
20 118°35.5 205 | 55°52.4 9.5’ 25°01.4 6.9 55.9 ° ) _ ) ) . .
21 133°35.7 215 70°21.0 9.5’ 25°08.3 6.8° 55.8 S ;go 821}2 82:22 82182 }2:82 1225? }2325
22 148°35.9 22.5 84°49.5 9.5' 25°15.1 6.6' 55.8 30° 0516 05-44 0607 18:03 18:27 1855
23 163°36.1 235 | 99°17.9 9.5’ 25°217 65  55.8' o : ) : : ' :
35 05:14  05:43  06:08 18:02  18:27 18:56
SD=16.00 d=1.0 SD = 15.4’ 40° | 05:11  05:43 06:10 18:01 18:28 18:59
45° | 05:07 05142  06:11 17:59  18:28 19:03
Mon GHA Dec GHA v Dec d HP °
- -~ - , - , , S 50 05:02  05:40  06:12 17:58  18:30 19:07
0 178036.3 NO02°24.4 113°46.4 9.4 N25°28.2 6.3 55.7 52° 05:00 05:39 06:13 17:57 18:30 19:10
1 103°36.4 254 | 128°148 94’ 257345 62" 557 54° | 04:57  05:38  06:14 | 17:56  18:31  10:12
2 208°36.6 264 | 142°432 9.4 25°40.7  6.1'  55.7' 56° | 04:54  05:37  06:14 17:55 18:32 19:16
3 223°36.8 274 | 157°116 94" 25°468 59'  55.7 58° | 04:50  05:36  06:15 | 17:54  18:33  19:19
4 238°37.0 284 | 171°400 94" 25°52.7 58 556 S60° | 04:46 05:35  06:16 | 17:53 1835  19:23
5 253°37.2 203 | 186°08.3 9.3’ 25°585 57  55.6'
6 268°37.4 NO02°30.3 | 200°36.7  9.3' N26°042 55 556 Lat. Moonrise Moonset
7 283°37.6 31.3 | 215°05.0 9.3’ 26°09.7 5.3 555 Sun Mon Tue Sun Mon Tue
8 208°37.8 323 | 220°333 9.3’ 26°150 53 555 N72° | =3 — (— — — —
o o ’ o ’
A A B AL =R =R =R =R ==
o : ot b o e ~ 68° — — — — — —
11 343°38.3 352 | 272°58.1 9.2 26°30.3 4.8 554 66° | 0289  — — 0213 — —
12 358°38.5 N02°36.2 | 287°26.3 9.2" N26°35.1 4.7 554 64° 05:44 05:00 — 01:28 04:01 —
13 13°38.7 37.2 | 301°54.6 9.2’ 26°39.8 4.5 554 62° | 06:15  06:12  06:14 | 00:59  02:49 04:37
14 28°38.9 38.2 | 316°22.8  9.2' 26°44.3 44" 55.3' 60° | 06:38  06:48  07:12 00:36  02:14 03:40
15 43°39.1 - 391 | 330°51.0 9.2 26°48.7 42 553 R ) , ) ) , )
16 58°39.3 401 | 345°19.2 9.2 26°529 41 553 N58’ | 06:56  07:14  07:45 00:18  01:48 03:07
17 73°39.5 411 | 359°47.4 92 26°57.0 4.0 553 567 | 07:12 - 07:35  08:10 00:03 ~ 01:28 02:42
54 07:25  07:52  08:30 e 01:11 02:22
18 88°39.6 NO02°42.1 14°15.6 9.2' N27°01.0 3.8’ 55.2 52° 07:37 08:06 08:46 00:57 02:06
19 103239.8 43.0 28243.8 9.2’ 27204.8 3.7 55.2' 50° 07:47 08:19 09:01 00:44 01:52
2 | mwer  wo| e a2 mms se 2l )W we o ww
2 148°40 4 160 | 72°083 92 57°154 33 851" N40° | 08:27  09:07  09:53 23:58 01:00
>3 163°40 6 470 | 86°365 92 57°187 31 B 1 35 08:42  09:24  10:11 23:41 00:42
= . : : = - - 30° | 08:56 ~ 09:39  10:28 23:27 . 00:26
SD=160" d=10 SD =152 20° | 09:18  10:05  10:55 | 23:02  23:59 e
N 10° | 09:38 1027  11:19 22:41  23:35
Tue GHOA ch G:'A v D:C d __HP 0° | 00:56  10:48 1141 | 2221 23:14
0 178°40.8  N02°47.9 | 101°04.6 9.2 N27°21.8 29 551’ o
. . , . . . S 10 10:14  11:09  12:03 22:01 2252 23:44
1 193°41.0 489 | 115°328 9. 279247 29" 551 20° | 1034 1132 1297 2140 2999 23120
2 208°41.2 49.9 | 130°010 92 279276 26 55.0' 30° | 1057 1158 1255 PP 5252
3 223°41.3 50.0 | 144°201 92 279302 26 55.0' 30 | 1111 1213 1311 5101 o145 5936
‘5‘ ﬁﬁgoﬁ'? g;-g }?goggg gg, goggg gg gg-g, 40° | 11:27  12:32 1330 | 2045 2127 22:17
6 2689410 NO02°53.8 | 187°537  92' N27°37.4 21  55.0' 457 | 16 1253 1353 2025 2105 2193
D dmwaen s | sorate  ar 2w a0 syg | | S0 | 1209 132 123 | 2000 2037 212
8 208°42.3 55.8 | 216°50.1 9.2' 27°41.5 1.8 54.9 5 o 5 13:51 ) . 20: 2052
9 313°425 - 56.7 | 231°18.3 9.2’ 27°433 1.7 54.9' | 1234 35 14:55 19:35 0:07 0:5
o o , o . , 56 12:49  14:09  15:16 19:20  19:48 20:31
10 328°42.7 57.7 | 245°465 9.2 27°450 15 54.9 250 | 13.07 1433 1943 1901 1904 50.05
11 343°42.8 58.7 | 260°14.7 9.2’ 27°46.5 1.4' 54.8' ° : ' : : ' :
S 60 13:29 1503  16:18 18:39  18:54 19:29
12 358°43.0 NO02°59.7 | 274°42.9  9.3' N27°47.9 13 54.8
13 13°43.2 03°00.6 | 289°11.2 9.3’ 27°492 1.1 54.8 Sun Moon
14 28°43.4 01.6 | 303°39.5 9.3 27°50.3 1.0° 54.8' Da Eqn.of Time Mer Mer.Pass. Age
15 43°43.6 - 02.6 | 318°07.7 9.3' 27°51.3 0.8° 54.8 Y oo" 12" Pass Upper Lower 5-7
16 58°43.8 03.6 | 332°36.0 9.3' 27°52.1 0.77 54T mm:ss  mm:ss hh:mm hh:mm  hh:mm | 21-39%
17 73°44.0 04.6 | 347°043 9.3’ 27°528 0.6 54.7 0 | BEEE DEEE | 1206 1608 03.43 -
18 88°44.2  N03°05.5 1°32.7 9.4 N27°53.4 04 547 . . . . : \
o | gz wewgss | vmrooe w00 w7 | me mas s | oo ws | @)
20 118°44.5 07.5 | 30°20.4 9.4’ 27°541 0.1 54.7 : : : : i
21 133°44.7 085 | 44°578 9.4 27°542  0.0' 54.6'
22 148°44.9 00.4 | 59°26.2 9.4’ 27°542 0.2 54.6'
23 163°45.1 104 | 73°546 95 27°540 03’ 54.6'
SD =160 d=10 SD = 15.0'
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March 29, 30, 31 UT (Wed., Thu., Fri.)

Aries Venus Mars Jupiter Saturn Stars
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 186°08.4 | 144°23.9 N16°55.7 | 94°14.6 N25°31.6 | 168°454 NO06°13.3 | 211°16.1 S11°51.1 Alpheratz  357°36.7  29°12.9
1 201°10.9 | 159°23.4 56.7 | 109°15.7 31.6 | 183°47.3 13.5 | 226°18.3 51.0 Ankaa 353°00.0 -42°10.9
2 216°13.3 | 174°23.0 57.7 | 124°16.8 315 | 198°49.2 13.7 | 241°205 50.9 Schedar 349°33.3  56°39.8
3 231°15.8 | 189°22.5 .- 58.7 | 139°17.9 - 315 | 213°51.1 -+ 14.0 | 256°22.7 - 50.8 Diphda 348°49.1 -17°51.7
4 246°18.3 | 204°22.1 16°59.7 | 154°19.0 315 | 228°53.0 14.2 | 271°25.0 50.7 Achernar  335°21.8  -57°07.3
5 261°20.7 | 219°21.6 17°00.7 | 169°20.1 31.4 | 243°54.9 14.4 | 286°27.2 50.6 Hamal 327°532  23°34.2
6 276°23.2 | 234°21.1 N17°01.7 | 184°21.2 N25°31.4 | 258°56.8 NO06°14.7 | 301°20.4 S11°50.5 Polaris  315°08.3  89°21.9
7 201°25.7 | 249°20.7 02.8 | 199°22.3 31.3 | 273°58.8 14.9 | 316°31.6 50.4 Acamar  315°13.2  -40°12.9
8 306°28.1 | 264°20.2 03.8 | 214°23.4 31.3 | 289°00.7 15.1 | 331°33.8 50.3 Menkar ~ 314°08.0 4°10.7
9 321°30.6 | 279°19.7 - 04.8 | 229°24.5 31.2 | 304°02.6 15.3 | 346°36.0 50.3 Mirfak ~ 308°30.8  49°56.7
10 | 336°33.0 | 204°19.3 05.8 | 244°25.6 31.2 | 319°04.5 15.6 1°38.2 50.2 Aldebaran  290°41.5  16°33.3
11 | 351°35.5 | 309°18.8 06.8 | 259°26.7 31.1 | 334°06.4 158 | 16°40.4 50.1 Rigel 281°05.4  -8°10.6
12 6°38.0 | 324°18.4 N17°07.8 | 274°27.8 N25°31.1 | 349°08.3 NO6°16.0 | 31°42.6 S11°50.0 Bcflpj'!a gggogi'g 4202;"2‘
13 21°40.4 | 339°17.9 08.8 | 289°28.9 31.1 4°10.2 16.3 | 46°44.9 49.9 ‘Ela :E 578°03.9  28°376
14 36°42.9 | 354°17.4 09.8 | 304°30.0 31.0 | 19°12.1 165 | 61°47.1 49.8 Al '.‘lz 5759303 19113
15 51°45.4 9°17.0 - 10.8 | 319°31.1 31.0 | 34°14.0 16.7 | 76°49.3 - 497 Bet I”' m 570°53.8 79246
16 66°47.8 | 24°16.5 11.8 | 334°32.2 309 | 49°15.9 17.0 | 91°515 49.6 eciffﬁii 5639531  52°42.7
o o o o o - - .
17 81°50.3 | 39°16.0 12.8 | 349°33.3 309 | 64°17.8 17.2 | 106°53.7 495 G 2589375 16°45.1
18 96°52.8 54°15.6  N17°13.9 4°34.4  N25°30.8 79°19.7  N06°17.4 | 121°55.9 S11°49.4 Adhara  255°07.0 -29°00.4
19 | 111°55.2 | 69°15.1 14.9 | 19°35.4 30.8 | 94°21.6 17.6 | 136°58.1 49.4 Procyon  244°52.3 5°00.9
20 | 126°57.7 | 84°14.6 15.9 | 34°36.5 30.7 | 109°23.5 17.9 | 152°00.3 49.3 Pollux  243°10.0  27°58.3
21 | 142°00.2 | 99°14.2 16.9 | 49°37.6 - 307 | 124°254 .- 181 | 167°025 - 492 Avior 234°151 -50°353
22 157°02.6 114°13.7 17.9 64°38.7 30.6 139°27.4 18.3 182°04.8 49.1 Suhail  222°47.1 _43°31.8
23 | 172°05.1 | 129°13.2 18.9 | 79°39.8 30.6 | 154°29.3 18.6 | 197°07.0 49.0 Miaplacidus ~ 221°38.0  -69°48.9
Mer.pass. 11:34 v -0.5" d 1.0’ m -3.99 v 1.1 d-0.0' m0.92 v 1.9 d 0.2’ m-2.06 v 22 d0.1 m0.94 Alphard  217°49.0 -8°45.7
Regulus  207°35.8 11°51.2
Thu | GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe 1937422 61°377
S S S S S S S S S Denebola  182°26.1 14°26.5
0 187°07.5 | 144°12.8 N17°19.9 | 94°40.9 N25°30.5 | 169°31.2 NO06°18.8 | 212°09.2 S11°48.9 Gienah  175°44.8  -17°40.3
1 202°10.0 | 159°12.3 20.9 | 109°42.0 30.5 | 184°33.1 10.0 | 227°11.4 48.8 Acrux  173°011  -63°13.7
2 217°12.5 | 174°11.8 21.9 | 124°431 305 | 199°35.0 19.2 | 242°13.6 48.7 Gacrux  171°52.7  -57°14.6
3 232°14.9 | 189°11.4 - 229 | 139°44.2 - 304 | 214°36.9  -- 1905 | 257°15.8 - 486 Alioth  166°13.7  55°50.0
4 247°17.4 | 204°10.9 23.9 | 154°45.3 30.4 | 229°38.8 19.7 | 272°18.0 48.6 Spica 158°23.6 -11°17.0
5 262°19.9 | 219°10.4 24.9 | 169°46.4 30.3 | 244°40.7 19.9 | 287°20.2 485 Alkaid 1520527  49°11.7
6 277°22.3 | 234°09.9 N17°25.9 | 184°47.5 N25°30.3 | 259°42.6 NO06°20.2 | 302°22.4 S11°48.4 Hadar 148°37.6 -60°29.0
7 202°24.8 | 249°09.5 26.9 | 199°48.6 30.2 | 274°44.5 20.4 | 317°24.7 48.3 Menkent  147°59.0  -36°29.0
8 307°27.3 | 264°09.0 27.8 | 214°49.7 30.2 | 289°46.4 20.6 | 332°26.9 48.2 Arcturus  145°49.0  19°03.5
9 322°29.7 | 279°08.5 28.8 | 229°50.8 30.1 | 304°48.3 - 209 | 347°29.1 48.1 Rigil Kent. 139°41.8 -60°55.8
10 | 337°32.2 | 294°08.1 20.8 | 244°51.9 30.1 | 319°50.2 21.1 2°31.3 48.0 Kochab 137°18.8  74°03.4
11 | 352°34.7 | 309°07.6 30.8 | 259°53.0 30.0 | 334°52.1 213 | 17°335 47.9 Zuben'ubi  136°57.4  -16°08.3
12 7°37.1 | 324°07.1 N17°31.8 | 274°54.1 N25°30.0 | 349°54.0 NO06°21.5 | 32°357 S11°47.8 Alphecca  126°047  26°38.0
13 22°39.6 | 339°06.6 32.8 | 289°55.1 29.9 4°55.9 21.8 | 47°37.9 47.7 Antares  112°17.5  -26°29.0
14 37°42.0 | 354°06.2 33.8 | 304°56.2 29.9 | 19°57.9 22.0 | 62°40.1 477 Atria  107°12.8  -69°03.9
15 52°44.5 9°05.7 - 348 | 319°57.3 - 208 | 34°59.8 222 | 77°424 47.6 Sabik  102°04.4  -15°453
16 67°47.0 | 24°05.2 35.8 | 334°58.4 29.8 | 50°01.7 225 | 92°44.6 475 Shaula  96°12.3  -37°07.2
17 82°49.4 39°04.7 36.8 | 349°59.5 20.7 65°03.6 22.7 | 107°46.8 47.4 Rasalhague ~ 95°59.8  12°32.4
R R R R R R R R R Eltanin  90°42.8  51°28.8
18 97°51.9 | 54°043 N17°37.8 5°00.6 N25°20.7 | 80°05.5 N06°22.9 | 122°49.0 S11°47.3 Kous Aot 830345 349924
19 | 112°54.4 | 69°03.8 38.7 | 20°01.7 206 | 95°07.4 23.1 | 137°51.2 47.2 aus V“S  80°34>  38°470
20 | 127°56.8 | 84°03.3 39.7 | 35°02.8 20.6 | 110°09.3 23.4 | 152°53.4 47.1 N egk‘i 759406 -26°16.1
21 | 142°50.3 | 99°02.8 - 40.7 | 50°03.9 - 295 | 125°11.2 - 23.6 | 167°55.6 - 47.0 Alinir oY Tty
22 | 158°01.8 | 114°02.4 417 | 65°05.0 205 | 140°13.1 23.8 | 182°57.8 46.9 poniay ggogé'g 52053'2
23 | 173°04.2 | 129°01.9 427 | 80°06.1 29.4 | 155°15.0 24.1 | 198°00.1 46.9 esg‘;zb 709971 489914
Mer.pass. 11:30 v -05" d 1.0 m-3.99 v 1.1 d-0.0 m0.94 v1.9 d 0.2’ m-2.06 v 22 d0.1 mo0.94 Enif 33°40.5 9°58.7
Al Na'ir  27°35.1  -46°50.9
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15216.5 —29:30.1
0 | 188°06.7 | 144°01.4 N17°43.7 | 95°07.1 N25°20.4 | 170°16.9 NO06°24.3 | 213°02.3 S11°46.8 Scheat  13°47.0  28712.3
1 | 203°00.1 | 159°00.9 446 | 110°08.2 203 | 185°18.8 245 | 228°045 46.7 Markab 137317 157196
2 218°11.6 | 174°00.5 456 | 125°00.3 20.2 | 200°20.7 24.8 | 243°06.7 46.6 Mar 29 Wed SHA  Mer.pass
3 233°14.1 | 189°00.0 + 46.6 | 140°10.4 29.2 | 215°22.6 25.0 | 258°08.9 -+ 46.5 Venus 318°15.5 14:23
4 248°16.5 | 203°59.5 476 | 155°11.5 20.1 | 230°24.5 252 | 273°11.1 46.4 Mars  268°06.2 17:42
5 263°19.0 | 218°59.0 48.6 | 170°12.6 20.1 | 245°26.4 25.4 | 288°13.3 46.3 Jupiter  342°37.0 12:43
6 278°21.5 | 233°585 N17°49.5 | 185°13.7 N25°29.0 | 260°28.3 NO06°25.7 | 303°15.6 S11°46.2 Saturn _ 25°07.7 09:53
7 203°23.9 | 248°58.1 50.5 | 200°14.8 20.0 | 275°30.2 25.9 | 318°17.8 46.1 Mar 30 Thu SHA Mer.pass
8 308°26.4 | 263°57.6 515 | 215°15.9 28.9 | 290°32.2 26.1 | 333°20.0 46.1 Venus  317°905.2 1424
9 323°28.9 | 278°57.1 525 | 230°16.9 28.9 | 305°34.1 26.4 | 348°22.2 46.0 Mare 267°33.4 17:40
10 | 338°31.3 | 203°56.6 53.4 | 245°18.0 28.8 | 320°36.0 26.6 3°24.4 45.9 Jupi 342°93.6 12:40
11 | 353°33.8 | 308°56.2 54.4 | 260°10.1 28.8 | 335°37.9 26.8 | 18°26.6 45.8 upiter : '
: : : . : : : : : Saturn  25°01.6 09:50
12 8°36.3 | 323°55.7 N17°55.4 | 275°20.2 N25°28.7 | 350°39.8 NO06°27.0 | 33°28.8 S11°45.7 -
13 | 23°387 | 338°55.2 56.4 | 200°21.3 287 | 5°417 27.3 | 48°31.1 45.6 Mar 31 Fri SHA  Mer.pass
14 38°41.2 | 353°54.7 57.3 | 305°22.4 28.6 | 20°43.6 275 | 63°33.3 455 Venus  315°54.7 14:24
15 53°43.6 8°54.2 - - 583 | 320°23.5 285 | 35°455 277 | 78°355 45.4 Mars  267°00.5 17:38
16 68°46.1 | 23°53.7  17°50.3 | 335°24.5 285 | 50°47.4 28.0 | 93°37.7 45.4 Jupiter  342°10.2 12:37
17 83°48.6 | 38°53.3  18°00.3 | 350°25.6 284 | 65°49.3 28.2 | 108°39.9 453 Saturn __ 24°55.6 09:46
18 08°51.0 | 53°52.8 N18°01.2 5°26.7 N25°28.4 | 80°51.2 N06°28.4 | 123°42.1 S11°452 Horizontal parallax
19 | 113°53.5 | 68°52.3 022 | 20°27.8 283 | 95°53.1 28.6 | 138°44.3 45.1 Venus: 0.1
20 | 128°56.0 | 83°51.8 032 | 35°28.9 28.3 | 110°55.0 28.9 | 153°46.6 45.0 Mars: 0.1
21 | 143°58.4 | 08°51.3 - 041 | 50°30.0 - 282 | 125°56.9 - 201 | 168°48.8 - 449
22 | 159°00.9 | 113°50.8 05.1 | 65°31.1 28.2 | 140°58.8 203 | 183°51.0 448
23 | 174°03.4 | 128°50.4 06.1 | 80°32.1 28.1 | 156°00.7 20.6 | 198°53.2 44.7

Mer.pass. 11:26

v -0.5" d 1.0’ m -3.99

v 1.1 d-0.1" m 0.95

v 1.9 d 0.2 m-2.06

v 22 d0.1’ m0.94
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DUT1 = UT1-UTC = -0.0265 sec

AT = TT-UT1 = +69.2105 sec

2023 March 29 to Mar. 31 UT

h Sun Moon
Wed GHA Dec GHA d Dec d HP Lat. Twilight_ . Sunrise | Sunset . _Twilight
0 178°45.3 NO03°11.4 | 88°23.1 05 N27°53.7 0.4’ 546 Naut.  Civil Civil  Naut.
1 193°45.5 12.4 102°51.6 9.5 27°53.3 0.5 54.6 N 72° 02:04 03:55 05:08 19:04 20:18 22:14
2 208°45.7 13.3 117°20.1 9.5’ 27°52.8 0.7 54.6 N 70° 02:39 04:10 05:14 18:57 20:03 21:36
3 223°45.9 143 | 131°48.6  9.6' 27°521 09" 545 68° | 03:03  04:221  05:19 | 1852  19:51  21:11
4 238°46.0 15.3 146°17.2 9.6’ 27°51.2 1.0’ 54.5’ 66° 03:21 04:30 05:23 18:48 19:41 20:51
5 253°46.2 16.3 160°45.8 9.6’ 27°50.2 1.1 54.5' 64° 03:36 04:38 05:27 18:44 19:33 20:36
6 268°46.4 NO03°17.2 | 175°14.4 9.7 N27°49.1 1.2 545 62° | 03:47  04:44 05:30 18:41 19:27 20:24
7 283°46.6 18.2 189°43.1 9.7 27°47.9 1.4 54.5' 60° 03:57 04:50 05:32 18:38 19:21 20:14
8 298°46.8 192 | 204°118 9.7 27°465 15 545 N58° | 04:06 0455  05:35 | 18:36  19:16  20:05
9 313047.0 * 202 21804045 98' 27045.0 1.7’ 54.4 560 04:13 04:59 05:37 18:34 19:11 19:58
10 328°47.2 211 | 233°093 98 27°433 18 544 54° | 0420 0503 0539 | 1832  19.08  10-51
11 343747.4 221 | 247°381 9.8 2r°als  19° 544 52° | 04:25  05:06  05:40 | 18:30  19:04  10:45
12 358°47.6 N03°23.1 262°06.9 9.9’ N27°39.6 2.1 54.4' 50° 04:30 05:09 05:42 18:28 19:01 19:40
13 13°47.7 24.1 276°35.8 9.9’ 27°37.5 2.2 54.4 45° 04:41 05:16 05:45 18:25 18:54 19:30
14 28°47.9 250 | 201°047  9.9' 277353 23" 544 N40° | 04:49 0521 0548 | 1822 1849  19:21
15 43°48.1 260 | 305°337 100'  27°330 24" 544 35° | 0455 0825 0550 | 1819 1845  19:15
16 58°48.3 27.0 | 320°026 100'  27°306 26 544 30° | o500 o528 o552 | 1817 1841  19.09
17 73°485 280 | 334°31.7 101  27°28.0 2.8 543 20° | 0508 0534 o556 | 1814 1836 19.02
18 88°48.7 N03°28.9 349°00.7 10.1' N27°25.2 2.8’ 54.3’ N 10° 05:13 05:38 05:59 18:11 18:32 18:56
19 103:48.9 29.9 3:29.9 10.2' 27:22.4 3.00 543 0° 05:17 05:41 06:01 18:08 18:28 18:53
20 118°49.1 30.9 17°59.0 10.2' 27°19.4 3.1 54.3 o . . . . . .
21 133°49.2 31.8 32°28.2 10.2' 27°16.3 3.3 54.3 S ;80 8213 ggii 8282 128; 1232 iggg
22 148°49.4 328 | 46°57.4 10.3 27°13.0 33 543 o j : : j : :
>3 163°49.6 338 | 619967 103" 579007 35" 243 30 05:18  05:45  06:09 17:59 18:23 18:51
. . . . . . . 35° 05:16 05:46 06:11 17:58 18:23 18:52
SD =160 d=1.0 SD = 14.9' 40° | 05:14 05:46 06:13 17:56 18:23 18:54
45° 05:11 05:45 06:15 17:54 18:23 18:57
Thu GHA Dec GHA v Dec d HP o
- - - , ~ , - $50° | 05:07 0545  06:17 | 17:51  18:23 1901
0 178049.8 N03°34.8 75056.1 10.4 N27006.2 3.7 54.3 52° 05:05 05:44 06:18 17:50 18:24 19:03
1 193°50.0 35.7 90°25.5 10.4’ 27°02.5 3.7 54.2 54° 05:03 05:44 06:19 17:49 18:24 19:05
2 208°50.2 367 | 104°549 105"  26°588 39" 542 56° | 05:00 05:43  06:21 | 17:47 1824  19:08
3 223050.4 37.7 119024.4 10.5' 26054.9 4.0 54.2' 58° 04:57 05:43 06:22 17:46 18:25 19:11
4 238°50.6 38.7 133°53.9 10.6’ 26°50.9 4.2' 54.2' S 60° 04:53 05:42 06:24 17:44 18:26 19:14
5 253°50.7 39.6 148°23.5 10.6’ 26°46.7 4.2 54.2'
6 268°50.9 N03°40.6 | 162°53.1 10.7° N26°425 4.4' 542’ Lat. Moonrise ] Moonset )
7 283°51.1 416 | 177°22.8 10.7' 26°38.1 45  54.2 Wed Thu Fri Wed Thu Fri
8 298251.3 425 19125245 10.8’ 26233.6 4.7 542 N 72° — — — — — —
o mmms cmsmems owr oame o e |5 5 o o oo o
: : : : : : : 68° — — — — — —
11 343°51.9 45.5 235°22.0 10.9' 26°19.3 5.0’ 54.2' 66° —/ — — —/ — —
12 358°52.1  NO03°46.4 | 249°51.9 11.0' N26°143 51 54.2' 64° | 0O — 09:43 — — 06:27
13 13°52.2 47.4 | 264°21.9 11.0° 26°09.2 53 54.2 62° | 06:57  08:37  10:20 | 05:44 05550  05:49
14 28252.4 48.4 278252.0 11.1 26:03.9 54" 541 60° 08:02 09:19 10:47 04:39 05:09 05:22
15 43°52.6 - 493 | 203°22.1  11.2' 25°585 54’ 541 o , ) ) , ) )
16 58°52.8 50.3 | 307°52.2 11.2' 25°531 56 541 N58’ | 08:36 0947 11:08 04:04  04:40 05:01
17 73°53.0 513 | 3220224 113 25°475 58 541 567 | 09:02 10:08  11:25 | 03:39 0418 04:43
54 09:22  10:26 11:39 03:19 04:00 04:28
18 88°53.2 NO03°52.3 336°52.7 11.3' N25°41.7 5.8’ 54.1 52° 09:38 10:41 11:51 03:02 03:45 04:15
19 103253.4 53.2 35122340 11.4 25235.9 5.9’ 54.1' 50° 09:53 10:55 12:02 02:48 03:31 04:04
gflJ Egoggg 2‘513 23033-3 ﬁg ggogg-g g-;’ gﬁ: 45° | 10:22 1121 1225 | 0218  03:04  03:40
22 148°53.9 56.1 34°54.3 11.6' 25°17.7 6.3' 54.1' N 40o 10:45 11:43 12:44 01:55 02:42 03:21
23 163°54.1 57.1 49°24.9 11.6' 25°11.4 6.4' 54.1' 35 11:04 12:00 12:59 01:36 02:24 03:05
, n n 30° 11:20 12:15 13:12 01:20 02:08 02:51
SD=160" d=10 SD =148 20° | 11:48  12:41  13:35 | 00:52  01:42 02:27
- N 10° | 12:11 13:03 13:54 00:28 01:19 02:07
Fri GHOA Dec G:'A v Dec d HP 0° | 12:33 1324 1412 | 00:06 0058  01:47
0 178°54.3 N03°58.1 63°55.5 11.7 N25°05.0 6.5’ 54.1' o . . . e e . .
1 193°545  03°59.0 | 78°26.1 11.7°  24°585 6.7 541 s ;80 g‘;’g }iigg 12228 - 88:?2 8}:33
2 208°54.7 04°00.0 92°56.9 11.8’ 24°51.8 6.7 54.1' 30° 13:46 14:32 15:11 23:47 00:43
3 223°54.9 <+ 010 | 107°27.7 11.8 24°451 6.9 541 35° | 14:02 14:46 15.04 23:31 00:28
4 238255.1 02.0 121258.5 119’ 24238.2 6.9° 541 40° | 1421  15.04 15:39 23:12 . 00:12
D] D e me s o] | B EEOERRS s T
Dl Bme " ore | tesots b aeiro 73 ser | | S| 11 s s | 221 232
8 298°55.8 05.8 | 180°02.4 12.1' 24°09.7 7.4 541 010 | 1344 1617 16.40 2151 23.00
9 313°56.0 - 06.8 | 194°33.6 12.2' 24°023 75 541 s6° | 16:03 1634 1654 | 2131 9244 .
10 328°56.2 07.8 209°04.8 12.3’ 23°54.8 7.6' 54.1' ° . . . . ) .
11 343°56.4 08.7 923°36.0 123 539472 77 541 58 16:28 16:54 17:09 21:07 22:24 23:48
: : : : : . : S 60° 17:01 17:19 17:27 20:34 21:59 23:30
12 358°56.5 N04°09.7 238°07.3 12.4' N23°39.5 7.8 54.1'
13 13°56.7 10.7 252°38.7 12.4 23°31.7 8.0 54.1' Sun Moon
14 28°56.9 11.6 267°10.2 12.5 23°23.7 8.0’ 54.1' Da Eqn.of Time Mer. Mer.Pass. Age
15 43°57.1 12.6 | 281°41.6 12.5 23°15.7 8.1 541 Y oo 12" Pass Upper  Lower 8-10
16 58°57.3 13.6 | 296°13.2 12.6' 23°07.6 82" 54.1 mm:ss  mm:ss hh:mm hh:mm  hh:mm | 49-68%
17 73°57.5 14.5 | 310°44.8 12.7’ 22°59.4 8.4 541 S r—— 12:05 18:46 06:20
18 88°57.7 NO04°155 | 325°16.5 12.7' N22°51.0 8.4 54.1 . . : : . \
19 103°57.9 16.5 | 339°482 12.8' 22°42.6 85  54.1 2(1) gijgé gﬁi Ejgi ;gjgg 8;:(1)(1) ( J
20 118°58.0 17.4 | 354°20.0 12.8’ 22°34.1 87 541 : : : - :
21 133°58.2 18.4 8°51.8 12.9' 22°25.4 8.7 54.1'
22 148°58.4 19.4 23°23.7 13.0 22°16.7 8.8’ 54.1'
23 163°58.6 20.3 37°55.7 13.0’ 22°07.9 8.9’ 54.1'
SD=160" d=10 SD = 14.8'

IERS Earth Orientation data as of 08-Dec-2022
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April 01, 02, 03 UT (Sat., Sun., Mon.)

Aries Venus Mars Jupiter Saturn Stars
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 189°05.8 | 143°49.9 N18°07.0 | 95°33.2 N25°28.0 | 171°02.6 NO06°29.8 | 213°55.4 S11°44.6 Alpheratz  357°36.7  29°12.9
1 204°08.3 | 158°49.4 08.0 | 110°34.3 28.0 | 186°04.5 30.0 | 228°57.6 446 Ankaa 353°00.0 -42°10.9
2 219°10.8 | 173°48.9 08.9 | 125°35.4 27.9 | 201°06.4 30.3 | 243°50.8 445 Schedar 349°333  56°39.7
3 234°13.2 | 188°48.4 - 09.9 | 140°36.5 - 27.9 | 216°08.3 - 305 | 259°02.1 - 444 Diphda 348°49.1 -17°51.7
4 249°15.7 | 203°47.9 10.9 | 155°37.6 27.8 | 231°10.3 30.7 | 274°04.3 443 Achernar  335°21.8  -57°07.3
5 264°18.1 | 218°47.4 11.8 | 170°38.6 27.8 | 246°12.2 30.9 | 289°06.5 442 Hamal 327°53.2  23°34.2
6 279°20.6 | 233°47.0 N18°12.8 | 185°39.7 N25°27.7 | 261°14.1 NO06°31.2 | 304°08.7 S11°44.1 Polaris  315°09.2  89°21.9
7 204°23.1 | 248°46.5 13.8 | 200°40.8 27.6 | 276°16.0 31.4 | 319°10.9 44.0 Acamar  315°13.2  -40°12.9
8 309°25.5 | 263°46.0 14.7 | 215°41.9 27.6 | 291°17.9 31.6 | 334°13.1 43.9 Menkar ~ 314°08.0 4°10.7
9 324°28.0 | 278°45.5 15.7 | 230°43.0 275 | 306°19.8 - 31.9 | 349°15.4 - 439 Mirfak  308°30.8  49°56.6
10 | 339°30.5 | 293°45.0 16.6 | 245°44.0 275 | 321°21.7 321 4°17.6 43.8 Aldebaran  200°415  16°333
11 | 354°32.9 | 308°44.5 17.6 | 260°45.1 27.4 | 336°23.6 323 | 19°19.8 437 Rigel 281°05.4  -8°10.6
12 9°35.4 | 323°440 N18°18.5 | 275°462 N25°27.3 | 351°255 NO6°32.5 | 34°220 S11°43.6 Bcflpf'!a gsgogjg 4208;"2‘
13 24°37.9 | 338°43.5 19.5 | 290°47.3 27.3 6°27.4 328 | 49°24.2 435 Taa 't'ﬁ 5789039 28°376
14 39°40.3 | 353°43.0 20.4 | 305°48.4 27.2 | 21°29.3 33.0 | 64°26.4 43.4 Al '.‘Iz 5759303 1°113
15 54°42.8 8°42.5 21.4 | 320°49.5 27.2 | 36°31.2 - 332 | 79°28.7 433 Bet l”' m 270°53.8 79246
16 69°45.2 | 23°42.1 223 | 335°50.5 27.1 | 51°33.1 335 | 94°30.9 432 ece geuse 5639531 520437
17 84°47.7 | 38°41.6 23.3 | 350°51.6 27.0 | 66°35.0 33.7 | 109°33.1 432 a”s‘.’ﬁﬂi 5589276 16°45.1
18 09°50.2 | 53°41.1 N18°24.3 5°52.7  N25°27.0 | 81°36.9 NO06°33.9 | 124°353 S11°43.1 Adhara  255°07.0  -29°00.4
19 | 114°52.6 | 68°40.6 252 | 20°53.8 26.9 | 96°38.8 34.1 | 139°37.5 43.0 Procyon  244°52.3 59099
20 | 129°55.1 | 83°40.1 26.1 | 35°54.9 26.9 | 111°40.7 34.4 | 154°39.7 429 Pollux 243°10.0  27°58.3
21 | 144°57.6 | 98°39.6 27.1 | 50°55.9 - 26.8 | 126°42.6 - 346 | 169°42.0 - 428 Avior 234°151  -50°353
22 160°00.0 | 113°39.1 28.0 65°57.0 26.7 | 141°44.5 34.8 | 184°44.2 427 Suhail 222°47.2  -43°31.8
23 | 175°02.5 | 128°38.6 20.0 | 80°58.1 26.7 | 156°46.4 35.1 | 199°46.4 426 Miaplacidus ~ 221°38.1  -60°48.9
Mer.pass. 11:22 v -0.5" d 1.0’ m -3.99 v 11 d-0.1" m0.97 v 1.9" d 0.2’ m -2.05 v22'd0.1 mo0.94 Alphard  217°49.0 -8°45.7
Regulus  207°35.8 11°51.2
Sun | GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe  193°422  61°37.7
Denebola  182°26.1 14°26.5
0 190°05.0 | 143°38.1 N18°29.9 | 05°50.2 N25°26.6 | 171°48.3 NO06°35.3 | 214°48.6 S11°42.5 Gienah  175°44.8  -17°40.3
1 205°07.4 | 158°37.6 30.9 | 111°00.2 26.5 | 186°50.2 35.5 | 229°50.8 425 Acrux  173°011  -63°13.7
2 220°09.9 | 173°37.1 31.8 | 126°01.3 26.5 | 201°52.2 35.7 | 244°53.0 424 Gacrux 1719527  -57°14.6
3 235°12.4 | 188°36.6 + 32,8 | 141°02.4 + 26.4 | 216°54.1 + 36.0 | 259°55.3 © 423 Alioth  166°13.7 55°50.0
4 250°14.8 | 203°36.1 33.7 | 156°03.5 26.4 | 231°56.0 36.2 | 274°57.5 422 Spica 158°23.6 -11°17.0
5 265°17.3 | 218°35.6 347 | 171°04.6 26.3 | 246°57.9 36.4 | 289°59.7 421 Alkaid  152°52.7  49°11.7
6 280°19.7 | 233°35.1 N18°35.6 | 186°05.6 N25°26.2 | 261°50.8 NO06°36.7 | 305°01.9 S11°42.0 Hadar 148°37.5  -60°29.0
7 205°22.2 | 248°34.7 36.5 | 201°06.7 26.2 | 277°01.7 36.9 | 320°04.1 41.9 Menkent  147°59.0  -36°29.1
8 310°24.7 | 263°34.2 37.5 | 216°07.8 26.1 | 292°03.6 37.1 | 335°06.3 41.8 Arcturus  145°49.0  19°03.6
9 325°27.1 | 278°33.7 38.4 | 231°08.9 26.0 | 307°05.5 37.3 | 350°08.6 418 Rigil Kent. 139°41.8 -60°55.8
10 | 340°20.6 | 2093°33.2 39.4 | 246°09.9 26.0 | 322°07.4 37.6 5°10.8 417 Kochab 137°18.7  74°03.4
11 | 355°32.1 | 308°32.7 403 | 261°11.0 25.9 | 337°09.3 37.8 | 20°13.0 416 Zuben'ubi 136°57.4 -16°08.3
12 10°34.5 | 323°322 N18°41.2 | 276°12.1 N25°25.9 | 352°11.2 NO06°38.0 35°15.2  S11°415 Alphecca  126°04.7  26°38.0
13 25°37.0 | 338°31.7 422 | 291°13.2 25.8 7°13.1 38.3 50°17.4 41.4 Antares  112°17.5  -26°29.0
14 40°39.5 | 353°31.2 431 | 306°14.2 25.7 | 22°15.0 385 | 65°19.7 413 Atria  107°12.8  -69°03.9
15 55°41.9 8°30.7 440 | 321°15.3 257 | 37°16.9 - 387 | 80°21.9 41.2 Sabik  102°04.3  -15°45.3
16 70°44.4 | 23°30.2 450 | 336°16.4 256 | 52°18.8 389 | 95°24.1 41.1 Shaula ~ 96°12.3  -37°07.2
17 85°46.9 38°20.7 459 | 351°17.5 25.5 67°20.7 39.2 | 110°26.3 411 Rasalhague ~ 95°59.8  12°32.4
o R o R R R R R R Eltanin  90°42.8  51°28.8
18 | 100°49.3 | 53°29.2 N18°46.8 6°18.5 N25°255 | 82°22.6 NO06°39.4 | 125°28.5 S11°41.0 Kous Aot 839304 34°92.4
19 | 115°51.8 | 68°28.7 478 | 21°19.6 25.4 | 97°245 39.6 | 140°30.8 40.9 aus V“S | 80°340 389470
20 | 130°54.2 | 83°28.2 487 | 36°20.7 253 | 112°26.4 39.9 | 155°33.0 40.8 N eglj‘. 759296 26°16.1
21 | 145°56.7 | 98°27.7 - 496 | 51°21.8 - 253 | 127°28.3 - 40.1 | 170°35.2 - 407 A‘I’".' 62°015 89555
22 | 160°59.2 | 113°27.2 50.5 | 66°22.8 25.2 | 142°30.2 40.3 | 185°37.4 40.6 Peac:)ac'; 539083  .56°392
o o o o o . - .
23 | 176°01.6 | 128°26.7 515 | 81°23.9 25.1 | 157°32.1 40.5 | 200°39.6 405 Donch 209970 489214
Mer.pass. 11:18 v -0.5" d 0.9 m -4.00 v 11 d-0.1" m0.98 v 19 d0.2" m-2.05 v 22" d0.1" mo0.94 Enif 33°40.5 9°58.7
Al Na'ir  27°35.1  -46°50.9
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15216.5 —29230.1
0 | 101°04.1 | 143°26.2 N18°52.4 | 96°25.0 N25°25.1 | 172°340 N06°40.8 | 215°41.8 S11°40.4 Scheat  13°47.0  28712.3
1 | 206°06.6 | 158°25.7 53.3 | 111°26.1 25.0 | 187°35.9 410 | 230°44.1 40.4 Markab _ 13°31.7 157196
2 221°09.0 | 173°25.2 54.3 | 126°27.1 24.9 | 202°37.8 412 | 245°46.3 403 Apr 01 Sat SHA  Mer.pass
3 236°11.5 | 188°24.7 - 552 | 141°28.2 - 249 | 217°39.7 - 415 | 260°48.5 - 402 Venus 314°44.0 14:25
4 251°14.0 | 203°24.2 56.1 | 156°29.3 248 | 2320417 417 | 275°50.7 40.1 Mars  266°27.4 17:37
5 266°16.4 | 218°23.6 57.0 | 171°30.3 24.7 | 247°43.6 41.9 | 290°52.9 40.0 Jupiter  341°56.8 12:34
6 281°18.9 | 233°23.1 N18°57.9 | 186°31.4 N25°24.7 | 262°455 NO06°42.1 | 305°55.2 S11°39.9 Saturn  24°49.6 09:43
7 206°21.3 | 248°22.6 58.9 | 201°32.5 24.6 | 277°47.4 424 | 320°57.4 39.8 Apr 02 Sun SHA Mer.pass
8 311°23.8 | 263°22.1 18°59.8 | 216°33.6 245 | 292°49.3 42.6 | 335°59.6 39.8 Venus  313°33.2 1426
9 326°26.3 | 278°21.6 19°00.7 | 231°34.6 245 | 307°51.2 42.8 | 351°01.8 39.7 Mare  265°54.2 1738
10 | 341°28.7 | 203°21.1 01.6 | 246°35.7 24.4 | 322°53.1 43.1 6°04.0 39.6 Jupiter  341°43.4 12:31
11 | 356°31.2 | 308°20.6 025 | 261°36.8 243 | 337°55.0 433 | 21°06.3 39.5 Saturn  24°43.6 09:30
12 11°33.7 | 323°20.1 N19°03.5 | 276°37.8 N25°24.2 | 352°56.9 NO06°43.5 | 36°08.5 S11°39.4
13 | 26°36.1 | 338°19.6 04.4 | 291°38.9 242 | 7°58.8 437 | 51°107 39.3 Apr 03 Mon SHA  Mer.pass
14 | 41°386 | 353°19.1 05.3 | 306°40.0 241 | 23°00.7 440 | 66°12.9 39.2 Venus  312°22.1 14:27
15 56°41.1 8°18.6 062 | 321°41.1 240 | 38°02.6 442 | 81°15.1 - 39.2 Mars  265°20.9 17:33
16 71°435 | 23°18.1 07.1 | 336°42.1 240 | 53°04.5 444 | 96°17.4 39.1 Jupiter  341729.9 12:28
17 86°46.0 | 38°17.6 08.0 | 351°43.2 239 | 68°06.4 447 | 111°196 39.0 Saturn _ 24737.7 09:36
18 | 101°48.5 | 53°17.1 N19°08.9 6°443 N25°23.8 | 83°08.3 N06°44.9 | 126°21.8 S11°38.9 Horizontal parallax
19 | 116°50.9 | 68°16.6 00.9 | 21°453 23.8 | 98°10.2 45.1 | 141°24.0 38.8 Venus: 0.1
20 | 131°53.4 | 83°16.0 10.8 | 36°46.4 23.7 | 113°12.1 453 | 156°26.2 38.7 Mars: 0.1
21 | 146°55.8 | 98°155 11.7 | 51°475 - 236 | 128°14.0 - 456 | 171°285 - 386
22 | 161°58.3 | 113°15.0 12.6 | 66°48.5 235 | 143°15.9 458 | 186°30.7 38.6
23 | 177°00.8 | 128°14.5 135 | 81°49.6 235 | 158°17.8 46.0 | 201°32.9 385

Mer.pass. 11:14

v -0.5" d 0.9 m -4.00

v 1.1 d-0.1" m 1.00

v 1.9 d 0.2’ m -2.05

v 22 d0.1 m0.95
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DUT1 = UT1-UTC = -0.0262 sec

AT = TT-UT1 = 469.2102 sec

2023 April 01 to Apr. 03 UT

h Sun M
Sat [0}
; GHA Dec GHA v Sn
178°58.8  NO04°2 e¢ d HP
1 103°50.0 2;; 52227.7 131 N21°500 9.0 - Lat. Twilight
2 208°59.2 35 66°50.8  13.1' 21°500  9.2' 54.1 Naut. Civil | Sunrise | Sunset Twilight
i 223°59.3 . a9 géogi-g 13.2' 21°40.8 9.2 gi'i N72° | 0120 03:37  04:52 Civil Naut.
238°59.5 % 1 132 21°316 o : N 70° ' : 19:18  20:35
5 253°50.7 2 | 110°36.4 13.3 oo 9.2 54.1 5 02:15 03:54 05:00 ’ 22:51
. 26.1 ° : 21°22.4 9.4’ . 68 02: : : 19:10 20: i
o | 2owses wowars 08T 134 2170 o4 31| | 6o | 0a06 oets 0512 | lss 2005 o198
284°00.1 28, 0 134" N21°035 , ' 64° | 03:22 : : 18:58  19:52 '
8 209°00.3 8.1 | 154°13.4 135’ 03 9.6 54.1 620 : 04:26  05:16 18:53 : 21:05
: 29.0 o : 20°53.9 9.6’ , 03:36 04:34 : : 19:43 20:4
9 314°00.5 168°45.9 13.5' 20° . 54.1 60° . 05:20 18:4 48
. . . 443 0.8’ , 03:47 04:40 49 19:35 20:
10 320°00.7 30.0 | 183°18.4 13.6' 20° : 54.1 : 05:23 18: 34
. : 0°34.5 9.8' N 58° 03: 45 19:29 20:
11 342°00.8 31.0 | 197°51.0  13.6’ 50° 8 541 . 3:56  04:46  05:26 0:23
: 31.9 | 212°23 ’ 0°24.7 10.0° 54.2 56 04:04 04: : 18:42 19:23 .
12 359°01.0 7 13.7' 20°14 . o 4:51 05:29 18: . 20:13
. N04°32.9 o 7 1000 542 54 04:11 04 8:40 19:18 .
13 14°01.2 . 226°56.4 13.7' N20° : o :55 05:31 . 20:05
. : 0°04.7 10.1' , 52 04:18  04: 18:37 19:13 :
14 26°01.4 339 | 241°20.1 13.8 19° . 54.2 50° 4:59 05:33 18:35 19:57
15 Jo1. 348 | 256°01.9 13.9' 546 102 542 0423  05:03  05:35 : 19:09 19:51
16 80°01 s 308 | 2000000 1390 144 1020 M2 a° | 043 0210 oo40 | 1899  1a58 104
17 249020 36.8 | 285°07.7 14.0’ 13024.2 104 542 N 402 0443 0516 0543 : 18:58 19:34
18 60°021 N 37.7 | 299°406 14.0° 19° 12'2 18-4' 54.2' ggo 04:51 0521 0546 iggg 1852 19:25
: 04°38.7 ° : 5" 542 04:56 . : ; 18:47 .
19 104°02.3 314°13.6  14.1' N19° : o 05:25  05:49 : 19:17
. . 9 ) 20 . : 18:19 .
20 | 110°025 306 | 23467 141 197029 107 542 | | N10° 0505 0531 0553 | 1314 e G
21 o : 19.8  14.2 : : 4.2' : : 05: . : :02
2 134°02.7 ale | 3570530 42 18°416 108" 54.2 0° | 05:16  05:40 57 | 1811 1832 1856
23 }49002.9 425 | 12°26.2 12'2 18°30.8 10.8' 542 S10° | 05:18 05 06:00 | 1807 1828 1852
64°03.1 43' : .3 18°20 ' : ° : 143 06:04 . ’ :
5 | 26°59.4 , 0 110" 542 20° | 05:20 : ' 18:03  18:24 _
D — 160 pr—y 14.3 18°09.0 110 542 30° 05-19 05:45 06:07 18:00 18:22 18:49
. SD = 7 - 35° ) 05:47 06:11 17: . 18:47
Sun =148 5° | 05:19  05:4 : 56 1820 18
GHA ° 8 06:13 . 47
Dec GHA 40 05:17 : : 17:54 18:19 .
0 O v D o 05:49  06:16 18:48
179°03.3  NO04° S ec d HP 45 05:15 : : 17:51 18:18 :
L 104°03.4 P 41°32.8  14.4' N17°58.0 S 50° 05:49  06:18 | 1748 18:17 181
2 209°03.6 54 | 56°06.1 14.4' youy 11.00 543 05:12  05:49  06:22 : 18:51
: 46.4 ° : 7°47.0 112 ' 52° | 05:10 . : 17:45  18:1
3 294°03.8 70°39.5 145 o : 54.3 : 05:49  06:23 17 18:54
: - 474 0 : 17°35.8  11.2' 54° | 05:08 . ' 17:43 181
4 530°04.0 85°13.0  14.5' 17° - 54.3 o : 05:49  06:25 117 18:56
: 48.3 ° : 7°246 113’ ' 56° | 05:06 : ' 17:41 181
5 5249042 99°465 145  17° 3 543 o : 05:49  06:27 A7 1858
. 493 | 114°2 2 7°13.3  11.4' 543 58 05:04  05: : 17:40 18:17 :
? 522204.4 N04°50.2 128052'2 12'2 17°01.9 115 543 S60° | 05:01 Og:ig ggg? 13238 18:17 igﬁgg
04.5 51.2 0ns 6 N16°50.4 115 : : : 35 1817 :
8 299°04.7 52'2 143027.3 14.7' 16°38.9 11'2' 54-3’ Lat. Moonrise 1905
o 314704.9 22 RN L ers 7 ey sat o™ on | sat e
320°05.1 - 7148 16°15 ' i N72° | =3 at Sun M
11 342°05 3 24.1 187°08.4 14.8' 16"03'8 1.7 544 N 70° 11:36 14:08 — 07 on
1 i 50 | 201°422 148 03 11.8' 54.4 70 — 12:16 7:47 06:45
350°05.5 N04° : 15°52.1  11.9’ , 68° ) : 14:25 —
13 14°08 7 4°56.0 | 216°16.1 14.9' N15° : 54.4 660 10:26  12:44  14:38 o7 07:05 06:26
14 20058 57.0 | 230°50.0 14.9’ 15040.2 11.9° 544 620 11:09 13:04 14:49 06:22 06:36 06:11
15 14°06.0 57.9 | 245°23.9 15.0' 15028-3 12.0' 544 620 11:38  13:21 14:58 06;38 06:14 05:58
16 00 58.9 | 259°57 . 16.3 121 54.4 12:00 13:34 : :08 05:57 05:
59°06.2 0 9 150 15°0 60° 15:05 | 05:4 48
17 74°06.4 04°50.9 | 274°31.9 150'  14° 42 122" 544 1217 1346 1512 46 0542 05:39
18 500 . 05°00.8 | 289°05.9 15.1' 12052.0 12.2'  54.4 N58° | 12:32  13:55 1 . 05:27 05:30 05:31
1o 102082'2 NO05°01.8 | 303°400 151 N14023-8 123 544 222 1244 14:04 121;2 82%5 05:19  05:24
- . ' ' 5 123 ' 12:55 . ' : 05:1 '
20 119° 02.7 | 318°14.1 152 o : 54.5 14:11 152 : :10  05:18
21 134083'? 03.7 | 332°48.3 152’ 120(1)3'2 124" 545 222 13:04  14:18 15231 82:48 05:02 05:12
22 149°07 3 . gg_g 3479005 150" 13050-2 155 54.5 4(5)0 3:13 1424 1535 04:;8 84:54 05:08
23 ony . 1°56.7 : : 5" 545 31 14:37 : : 4:48 05:03
164°07.5 066 | 16°30.9 12; 137378 126 545 Na0° | 13.46 15143 | 04:09  04:33  04:53
SD =160 d=1.0 : : 13°25.2 126 545’ 35° | 13:58 ijgg 15:50 03:54  04:21 04'4
: _ - . : . . 45
Mon GHA De D148 382 14:09  15:05 1(558613 gggg 04:11 04:38
c GHA 14:27 . ' : 04:02 I
0 179°07.7  N05°0 il Dec d HP N 10° | 14:43 15:19 16:09 03:09 03:4 04:32
1 104°07.9 0;? 31°05.2 153 N13°12.6 127 0° | 1458 15331 16:17 02'51 03-33 04:21
2 209°08. : 45°39.6  15.4' : 7 545 : 5:42  16:24 : : 04:11
3 s 085 | 450396 1s4' 120599 128 546 $10° | 1513 1553  16:3 0235 0319 0402
1 2906 s . 104 | 74°283 154’ 12047-1 12.8' 546 20° | 15:220  16:05 16:31 02:18  03:06 03:53
5 551°08.6 };-4 80°227 154’ 120;‘1‘-2 139 54.6' ggz 15:47  16:18 16;43 85130 02:52 0343
' 3 | 103°57.1 o : 9 546 15:57 : ' 40 02:36 Z
6 269°08.8 . 15.5 12°08 , - ° . 16:26 16:52 X . 03:32
8 NO05°13.3 o 5 13.0' 546 40 16:09 : : 01:27 0227 _
7 284° - 118°31.6 15.5' . : 16:34 16: : : 03:25
8 2330832 14.2 | 133°06.1 15:; Nii:55'5 13.1 54.6' 45° 16:23 16:45 17:81 8(1):13 02:16 03:18
0 one oo | heans 1ne Iioses BS Nl $50° | 1640 1657  17T: 57 02:03  03:09
10 320°09 5 ’ i?f 162°15.2  15.6’ 11012.‘2‘ 132 54.7' 222 16:48 17:03 17:1; 83:36 01:47 02:58
11 344009'7 . 176°49.8 15.6' o 2" 54T 4 16:57 17:09 : 126 01:40 02:53
. 181 | 191°24 : 11°03.0 13.3' 547 56° | 17: : 17:18 00:15 . :
12 o 3 156 ° , 7 7:07  17:16 . 01:32 02:48
12| 3697090 NOST19.0 | 2057890 156 Nt Ly G380 | ras 1r2a 1723 | 0002 0122 0242
14 29°10.3 200 | 220°336 15.7' 10036-4 133 547 17:31 17:32 17:33 0112 02:35
15 44°10.4 ol I S A S S 01:00  02:27
16 50°10.6 - 219 | 249°429 157 °007 135 548 Sun
17 74°10.8 229 | 264°176  15.7 83022'2 135 548 Day Eﬂn'Of Time Mer Mer.P oon
: 23.8 278° 2, N 13.5’ ) 00 120 r.Pass. A
18 80°11.0  NOS® 78°52.4  15.7 09°292  13.6' 54'8' mm:ss ) Pass Upper Lowe &
19 104°1 05°24.8 | 293°27.1 15.8' . .6 54.8 mm:ss | hh:mm | hh:mm  hh: r 11-13
20 J2 257 | 308°01.9 15.8' N09°15.6 13.6' 54.8 01 | 04:05 A : :mm_| 76-90%
119°11.4 9 158  09°02.0 Lo 03:56  12:04 | 2L
o1 o 26.7 | 322°36.6 , 0 1377 548 02 | 0347 03 ' 09 08:46
134°11.5 15.8 08°48 . 3:38 12:04
22 1499117 276 | 337°11.4 158  08° 3 137 549 03 | 0320 0320 12 2152 09:31
23 o011 28.6 351°46 e 34.6 13.8' 54.9' :03 22:34 10:1
164°11.9 29.6 6“21'3 128 08°20.8 138" 549’ 3
SD =16.0' d=1.0' : 15.8 08°07.0 13.9' 549’
SD = 14.9

IERS Earth Orientation data as of 08-Dec-2022
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April 04, 05, 06 UT (Tue., Wed., Thu.)

Aries Venus Mars Jupiter Saturn Stars
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 192°03.2 | 143°14.0 N19°14.4 | 096°50.7 N25°23.4 | 173°19.7 NO06°46.3 | 216°35.1 S11°38.4 Alpheratz  357°36.7  29°12.9
1 207°05.7 | 158°13.5 15.3 | 111°51.7 23.3 | 188°21.6 46.5 | 231°37.4 38.3 Ankaa 353°09.0 -42°10.9
2 222°08.2 | 173°13.0 16.2 | 126°52.8 233 | 203°235 46.7 | 246°39.6 38.2 Schedar 349°33.3  56°39.7
3 237°10.6 | 188°125 - - 17.1 | 141°53.9 23.2 | 218°25.4 - 46.9 | 261°41.38 - 381 Diphda 348°49.1 -17°51.7
4 | 252°13.1 | 203°12.0 18.0 | 156°54.9 23.1 | 233°27.3 472 | 276°44.0 38.0 Achernar  335°21.8 -57°07.3
5 267°15.6 | 218°11.4 18.9 | 171°56.0 23.0 | 248°29.2 47.4 | 291°46.2 37.9 Hamal 327°532  23°34.2
6 | 282°18.0 | 233°10.9 N19°19.8 | 186°57.1 N25°23.0 | 263°31.1 NO06°47.6 | 306°48.5 S11°37.9 Polaris  315°10.1  89°21.9
7 207°20.5 | 248°10.4 20.7 | 201°58.1 22,9 | 278°33.0 47.9 | 321°50.7 37.8 Acamar  315°13.2  -40°12.9
8 312°22.9 | 263°09.9 216 | 216°59.2 228 | 293°34.9 48.1 | 336°52.9 37.7 Menkar ~ 314°08.0 4°10.7
9 327°25.4 | 278°09.4 22,5 | 232°00.3 22.7 | 308°36.8 - 48.3 | 351°55.1 37.6 Mirfak  308°30.8  49°56.6
10 | 342°27.9 | 293°08.9 234 | 247°01.3 227 | 323°38.7 485 |  6°57.3 375 Aldebaran  290°41.5  16°33.3
11 | 357°30.3 | 308°08.4 24.3 | 262°02.4 22.6 | 338°40.6 48.8 | 21°59.6 37.4 Rigel ~281°05.4  -8°10.6
12 | 12°328 | 323°07.9 N19°252 | 277°035 N25°225 | 353°42.6 NO06°49.0 | 37°01.8 S11°37.4 Bcflpe'!a gggogi'g 4202;"2‘
13 27°35.3 | 338°07.3 26.1 | 292°04.5 225 8°44.5 492 | 52°04.0 37.3 Tzlat:: 5789039  28°37.6
14 42°37.7 | 353°06.8 27.0 | 307°05.6 224 | 23°46.4 495 | 67°06.2 37.2 Al '.‘la 575930 3 1°113
15 57°40.2 8°06.3 27.9 | 322°06.7 223 | 38°483 497 | 82°08.5 . 371 Bet I”'a"‘ 5700838 79246
16 72°427 | 23°05.8 28.8 | 337°07.7 222 | 53°50.2 499 | 97°10.7 37.0 ece geuse 563°531  50°42.7
17 87°45.1 | 38°05.3 20.7 | 352°08.8 222 | 68°52.1 50.1 | 112°12.9 36.9 Q”SCI’EE: 558976 16°45.0
18 | 102°47.6 | 53°04.8 N19°30.6 7°00.9 N25°22.1 | 83°54.0 N06°50.4 | 127°15.1 S11°36.8 Adhara  255°07.0  -20°00.4
19 | 117°50.1 | 68°04.2 315 | 22°10.9 220 | 98°55.9 50.6 | 142°17.4 36.8 Procyon  244°52.3 5°00.9
20 | 132°52.5 | 83°03.7 324 | 37°12.0 21.9 | 113°57.8 50.8 | 157°19.6 36.7 Pollux  243°10.1  27°58.3
21 | 147°55.0 | 98°03.2 - 333 | 52°130 - 21.8 | 128°59.7 511 | 172°21.8 - 36.6 Avior 234°151  -59°353
22 162°57.4 113°02.7 34.1 67°14.1 21.8 144°01.6 51.3 187°24.0 36.5 Suhail  222°47.2 _43°31.8
23 177°59.9 128°02.2 35.0 82°15.2 21.7 159°03.5 51.5 202°26.2 36.4 Miaplacidus 221°38.1 -69°48.9
Mer.pass. 11:10 v -0.5" d 0.9 m -4.00 v 11 d-0.1"m1.01 v 19" d 0.2’ m-2.05 v 22 d0.1 m0.95 Alphard  217°49.0 -8°45.7
Regulus  207°35.8 11°51.2
Wed | GHA GHA Dec GHA Dec GHA Dec GHA Dec pubhe 1937422 617317
0 193°02.4 | 143°01.6 N19°35.9 | 97°16.2 N25°21.6 | 174°05.4 NO06°51.7 | 217°28.5 S11°36.3 eg?en‘;ﬁ 175°448  -17°403
1 208°04.8 | 158°01.1 36.8 | 112°17.3 215 | 189°07.3 52.0 | 232°30.7 36.2 Acrux  173°011  -63°13.7
2 223°07.3 | 173°00.6 37.7 | 127°18.4 215 | 204°09.2 522 | 247°32.9 36.2 Gacrux  171°52.7  -57°14.6
3 238°09.8 | 188°00.1 38.6 | 142°19.4 21.4 | 219°11.1 52.4 | 262°35.1 36.1 Alioth  166°13.7  55°50.0
4 | 253°12.2 | 202°59.6 39.5 | 157°20.5 213 | 234°13.0 52.6 | 277°37.4 36.0 Spica 158°23.5 -11°17.0
5 268°14.7 | 217°59.0 403 | 172°21.6 212 | 249°14.9 52.9 | 292°39.6 35.9 Alkaid 1520527  49°11.7
6 283°17.2 | 232°58.5 N19°41.2 | 187°22.6 N25°21.2 | 264°16.8 NO06°53.1 | 307°41.8 S11°35.8 Hadar 148°37.5  -60°29.0
7 298°19.6 | 247°58.0 421 | 202°23.7 21.1 | 279°18.7 53.3 | 322°44.0 35.7 Menkent  147°590.0  -36°29.1
8 313°22.1 | 262°57.5 43.0 | 217°24.7 21.0 | 294°20.6 53.6 | 337°46.3 35.6 Arcturus  145°48.9  19°03.6
9 328°24.5 | 277°57.0 439 | 232°25.8 - 20.9 | 309°225 53.8 | 352°485 35.6 Rigil Kent. 139°41.8 -60°55.8
10 | 343°27.0 | 292°56.4 447 | 247°26.9 20.8 | 324°24.4 54.0 7°50.7 35.5 Kochab 137°18.7  74°03.4
11 | 358°29.5 | 307°55.9 456 | 262°27.9 20.8 | 339°26.3 54.2 | 22°529 35.4 Zuben'ubi  136°57.4  -16°08.4
12 13°31.9 | 322°55.4 N19°46.5 | 277°29.0 N25°20.7 | 354°28.2 NO06°54.5 | 37°55.2 S11°35.3 Alphecca  126°04.7  26°38.0
13 28°34.4 | 337°54.9 47.4 | 292°30.0 20.6 9°30.1 547 | 52°57.4 35.2 Antares  112°17.4  -26°29.0
14 43°36.9 | 352°54.3 48.3 | 307°31.1 205 | 24°320 549 | 67°59.6 35.1 Atria  107°12.7  -69°03.9
15 58°39.3 7°53.8 49.1 | 322°32.2 204 | 39°33.9 55.2 | 83°01.8 35.1 Sabik  102°04.3  -15°453
16 73°41.8 | 22°533 50.0 | 337°33.2 204 | 54°35.8 55.4 | 98°04.0 35.0 Shaula  96°12.2  -37°07.2
17 88°44.3 | 37°5238 50.9 | 352°34.3 203 | 69°37.7 55.6 | 113°06.3 34.9 Rasalhague 95259-8 12:32-4
18 | 103°46.7 | 52°522 N19°51.7 | 7°353 N25°20.2 | 84°39.6 NO6°55.8 | 128°08.5 S11°34.8 K E'/t;”'” 320‘3‘2'7 31033'8
10 | 118°492 | 67°51.7 526 | 22°36.4 201 | 99°415 56.1 | 143°10.7 34.7 aus Sust. 80032"2‘ '32047';‘
20 | 133°51.7 | 82°51.2 535 | 37°37.5 20.0 | 114°43.4 56.3 | 158°12.9 34.6 N eg; 759406 26°16.1
21 | 148°54.1 | 97°50.7 - 544 | 52°385 - 20.0 | 129°45.3 - 56.5 | 173°15.2 - 345 AT".' 62°015  8°555
22 | 163°56.6 | 112°50.1 55.2 | 67°39.6 19.9 | 144°47.2 56.8 | 188°17.4 345 Peac;ac": 53°085  _56°395
o o o o o . - .
23 | 178°59.0 | 127°49.6 56.1 | 82°40.6 19.8 | 159°49.1 57.0 | 203°19.6 34.4 ek 49°270 45214
Mer.pass. 11:06 v -0.5" d 0.9 m -4.00 v 11 d-0.1"m1.02 v 1.9 d 0.2’ m-2.05 v 22 d0.1 m0.95 Enif 33°40.5 9°58.7
Al Na'ir  27°35.1  -46°50.9
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut  15°16.4  -29°30.0
0 | 104°015 | 142°49.1 N19°57.0 | 97°41.7 N25°10.7 | 174°51.0 NO6°57.2 | 218°21.8 S11°34.3 Scheat  13°47.0  28°12.3
1 | 209°040 | 157°4856 57.8 | 112°42.7 106 | 189°52.9 57.4 | 233°24.1 342 Markab 137317 157196
2 224°06.4 | 172°48.0 58.7 | 127°43.8 19.5 | 204°54.8 57.7 | 248°26.3 34.1 Apr 04 Tue SHA  Mer.pass
3 239°08.9 | 187°47.5 19°50.6 | 142°44.9 - - 19.5 | 219°56.7 57.9 | 263°28.5 - 34.0 Venus  311°10.8 14:28
4 | 254°11.4 | 202°47.0 20°00.4 | 157°45.9 19.4 | 234°58.6 58.1 | 278°30.8 34.0 Mars  264°47.4 17:31
5 269°13.8 | 217°46.4 01.3 | 172°47.0 19.3 | 250°00.5 58.3 | 293°33.0 33.9 Jupiter  341°16.5 12:25
6 284°16.3 | 232°45.9 N20°02.1 | 187°48.0 N25°19.2 | 265°02.4 NO06°58.6 | 308°35.2 S11°33.8 Saturn  24°31.9 09:32
7 200°18.8 | 247°45.4 03.0 | 202°49.1 19.1 | 280°04.4 58.8 | 323°37.4 33.7 Apr 05 Wed SHA Mer.pass
8 314°21.2 | 262°44.9 03.9 | 217°50.2 19.1 | 295°06.3 50.0 | 338°39.7 33.6 Venus  309°50.3 14:28
9 320°23.7 | 277°44.3 04.7 | 232°51.2 19.0 | 310°08.2 59.3 | 353°41.9 33.5 o
Mars 264°13.9 17:30
10 | 344°26.2 | 292°43.8 05.6 | 247°52.3 18.9 | 325°10.1 59.5 8°44.1 33.4 Jupiter  341°03.0 123
11 | 359°28.6 | 307°43.3 06.4 | 262°53.3 18.8 | 340°12.0 50.7 | 23°46.3 33.4 Saturn  24°26 1 09.29
12 14°31.1 | 322°42.7 N20°07.3 | 277°54.4 N25°18.7 | 355°13.9 NO06°59.9 | 38°48.6 S11°33.3
13 | 20°335 | 337°42.2 08.1 | 202°55.4 186 | 10°15.8  07°00.2 | 53°50.8 332 Apr 06 Thu SHA  Mer.pass
14 44°36.0 | 352°41.7 09.0 | 307°56.5 185 | 25°17.7 004 | 68°53.0 33.1 Venus 308 °47.6 14:29
15 59°38.5 7°41.1 - 00.9 | 322°575  -- 185 | 40°19.6 - 00.6 | 83°55.2 - 33.0 Mars  263°40.2 17:28
16 74°40.9 | 22°40.6 10.7 | 337°58.6 184 | 55°215 009 | 98°57.5 32.9 Jupiter  340°49.5 12:19
17 89°43.4 | 37°40.1 11.6 | 352°59.7 183 | 70°23.4 01.1 | 113°59.7 32.9 Saturn 247203 09:25
18 | 104°45.9 | 52°395 N20°12.4 8°00.7 N25°18.2 | 85°25.3 NO7°01.3 | 129°01.9 S11°32.8 Horizontal parallax
19 | 119°48.3 | 67°39.0 13.3 | 23°01.8 18.1 | 100°27.2 01.5 | 144°04.1 32.7 Venus: 0.1
20 | 134°50.8 | 82°38.5 141 | 38°02.8 18.0 | 115°29.1 01.8 | 159°06.4 326 Mars: 0.1
21 | 149°53.3 | 97°37.9 150 | 53°03.9 17.9 | 130°31.0 - 02.0 | 174°08.6 - 325
22 | 164°55.7 | 112°37.4 158 | 68°04.9 17.9 | 145°32.9 022 | 189°10.8 32.4
23 | 179°58.2 | 127°36.9 16.7 | 83°06.0 17.8 | 160°34.8 02.4 | 204°13.1 32.4

Mer.pass. 11:02

v -0.5" d 0.9 m -4.01

v 11 d-0.1"m1.04

v 1.9 d 0.2 m-2.05

v 22 d0.1’ m0.95
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DUT1 = UT1-UTC = -0.0272 sec

AT = TT-UT1 = 469.2112 sec

2023 April 04 to Apr. 06 UT

h Sun Moon
Tue GHA Dec GHA v Dec d HP Lat. Twilight_ . Sunrise Sunset . _Twilight
0 179°12.1 NO05°30.5 | 20°55.8 158 NO7°53.1 13.0' 54.9° Naut.  Civil Civil Naut.
1 194°12.3 31.5 35°30.7 15.8' 07°39.2 13.9° 54.9' N 72° 00:28 03:18 04:36 19:32 20:53 -
2 209°12.5 324 | 50°055 15.9’ 07°25.3  14.0° 55.0' N 70° | 01:48  03:37 04:46 19:22 20:32 22:26
3 224°12.6 - 334 64°40.4 159’ 07°11.3 14.0' 55.0' 68° 02:25 03:53 04:54 19:14 20:16 21:46
4 239°12.8 343 | 79°152 159’ 06°57.3 140" 55.0' 66° | 02:40  04:05  05:00 19:08  20:03 21:20
5 254°13.0 353 | 93°50.1 159’ 06°433 141" 55.0' 64° | 03:08  04:15  05:05 19:02 19:53 21:01
6 269°13.2 NO05°36.2 | 108°25.0 15.9° N06°29.2 14.1' 55.0' 62° | 03:23 0423  05:10 18:57 19:44 20:45
7 284°13.4 37.2 | 122°59.9 15.9’ 06°15.1 14.1' 55.1' 60° | 03:36  04:31  05:14 18:53 19:37 20:32
8 299°13.5 381 | 137°348 159'  06°01.0 142" 551 N58° | 03:46 0437 0518 | 18:49  19:30 20:21
9 314°13.7 © 301 | 152°09.6 159"  05°46.8 142" 55.1' 56° | 03:55  04:43  05:21 | 18:46  190:24  20:12
10 320°13.9 401 | 166°445  15.9' 05°326 143" 551 54° | 0403 0448 0504 18:43 19:19 20:04
11 344°14.1 41.0 181°19.4 15.9 05°18.3 14.3 55.1 52° 04:10 04:52 05:27 18:40 19:15 19:57
12 359°14.3  NO05°42.0 | 195°54.3 15.9'° NO05°04.0 14.3' 552 50° | 04:16  04:56  05:29 18:38 19:11 19:51
13 14°14.5 42,9 | 210°29.2 15.9' 04°49.7 143 552 45° | 04:20  05:04  05:34 18:32 19:02 19:38
14 20°14.6 43.9 | 225°04.1 15.9 04°35.4 144 552 N20° | 0438 0511  05:38 18:28 18:55 10:28
15 44°14.8 44.8 | 239°300 159’ 04°21.0 144" 552 35° | 0446 0516 0542 18.24 18-50 19:20
16 59°15.0 458 | 254°13.9  15.9' 04°06.6  14.4' 552 30° | 0453 0521 0545 1821 18:45 1913
17 74°15.2 46.7 | 268°48.8 15.9 03°52.2 144 552 20° | 0502 0528 0551 1815 1837 19-03
18 89°15.4 NO05°47.7 | 283°23.7 159 NO03°37.8 145 553 N 10° | 05:09  05:34  05:55 18:10 18:32 18:56
19 104°15.5 48.6 | 297°585  15.9' 03°233 145" 553 0° | 05:15 05:30  05:59 18:06 18:27 18:51
20 119°15.7 49.6 | 312°33.4 159 03°08.8 14.5' 553 o _ _ ) . . .
21 134°15.9 50.5 | 327°08.3 15.8'  02°543 14.6' 55.3’ s égo ggjég 82:22 82283 }?23 }ngg }2122
22 149°16.1 51.5 | 341°43.1 158 02°39.7 145" 553’ ° : : . . . .
23 164°16.3 52.4 | 356°17.9 15.8' 02°252 14.6' 55.4' 30 0521 0549 06:13 17:52 18:16 18:44
: : : : : : : 35° | 05:21  05:50  06:16 17:49 18:15 18:44
SD=16.00 d=1.0 SD = 15.0' 40° | 05:20  05:52  06:19 17:46 18:13 18:45
45° | 05:19  05:53  06:22 17:43 18:12 18:46
Wed GHA Dec GHA v Dec d HP °
- : - , . S 50 05:17  05:54  06:26 17:38 18:11 18:48
0 179016.5 NO05°53.4 10°52.8 15.8 N02010.6 14.6 55.4 52° 05:15 05:54 06:28 17:36 18:10 18:49
1 194°16.6 543 | 25°27.6 158  01°56.0 147" 554 54° | 05:14  05:55  06:30 | 17:34  18:10 18:50
2 209216.8 55.3 40202.4 15.8’ 01241.3 14.6’' 55.4 56° 05:12 05:55 06:33 17:32 18:09 18:52
3 224°17.0 56.2 | 54°37.2 158 017267 147 555 58° | 05:10 05:56  06:35 | 17:29  18:08 18:54
4 239°17.2 572 | 69°11.9 158 01°12.0 146" 555 S60° | 05:08 05556  06:38 17:26  18:08 18:56
5 254°17.4 58.1 | 83°46.7 15.7 00°57.4 147 555
6 269°17.5 NO5°59.1 | 08°21.4 157" N00°42.7 147" 555 Lat. Moonrise Moonset
7 284°17.7  06°00.0 | 112°56.1 15.7°  00°28.0 14.7' 555 Tue Wed Thu Tue Wed Thu
8 299‘;17.9 01.0 127‘;30.8 15.7’ 200‘:13.3 14.8"  55.6' N 72° | 16:14 18:17 20:27 06:07 05:35 05:02
9 314°18.1 - 01.9 | 142°055 15.7' 00°01.5 14.7° 55.6' o , , ) . . .
10 329°18.3 02.9 | 156°40.2 15.6' 00°16.2 14.8' 55.6' N ggo 12;? }gjﬁ 58;}3 82:2‘1’ 8213‘31 82122
o o ' o ' ’ . . . . . .
11 344°18.4 03.8 | 171°14.8 15.6 00°31.0 147" 55.6 66° | 1629  18.09 19.52 0545 0532 05.20
12 350°18.6 NO06°04.8 | 185°49.4 15.6' S00°45.7 14.8 55.6' 64° 16:32 18:07 19:45 05:39 05:32 05:24
13 14°18.8 05.7 | 200°24.0 15.6' 01°00.5 14.8 55.7' 62° 16:35 18:05 19:38 05:35 05:31 05:27
14 29:19.0 06.7 214258.6 15.5' 01215.3 14.8' 55.7 60° 16:37 18:04 19:32 05:31 05:31 05:30
15 44°19.2 - 07.6 | 229°33.1 15.5' 01°30.1 147" 55.7' o , , . , ) .
16 50°19.3 08.6 | 244°07.6 15.5' 01°44.8 14.8' 55.7 NS58’ | 16:40  18:02 19:27 0527 05:30 05:33
17 74°19.5 09.5 | 258°42.1 15.4' 01°59.6 14.8' 55.7 56 16:42  18:01 19:23 05:24  05:30 05:36
: : : : : : : 54° | 16:43  18:00 19:19 05:21 05:30 05:38
18 89°19.7 N06°10.5 | 273°16.5 15.4 S02°14.4 14.8° 55.8' 52° 16:45 17:59 19:15 05:19 05:29 05:40
19 104219.9 11.4 287250.9 15.4' 02229.2 14.8° 55.8 50° 16:46 17:58 19:12 05:16 05:29 05:42
3(13 iéioggé ﬁg 3‘1)20333 igg 830‘512-2 3-3 gg-gj 45° | 16:49  17:56  19:05 | 05:11  05:28 05:46
5 149°20.4 123 | 3319340 153" 03°13.7 148 558 N40° | 16:52  17:55 18:59 05:07  05:28 05:49
23 164°20.6 15.2 346°08.3 15.2' 03°28 5 14.8' 55.9' 35 16:54 17:53 18:54 05:03 05:28 05:52
- . : : - : - 30° | 16:56  17:52 18:50 05:00  05:27 05:55
SD=16.0" d=1.0 SD =151 20° | 17:00  17:50 18:43 04:54  05:26 05:59
N10° | 17:03  17:49 18:36 04:49  05:26 06:03
Thu GHOA ch G:'A v Doec d HP 0° | 17.05 17:47  18:30 | 04:44  05:25 06:07
0 179°20.8  N06°16.2 0°425 152" S03°43.3 147" 55.9’ ° , . ) . . .
1 194°21.0 171 | 15°16.7 152’ 03°58.0 148" 55.9' s ;80 };2(1)? };Iii }gifg gj:§Z 82232 822%
2 209°21.1 18.1 | 29°50.9 15.1' 04°12.8 14.8' 55.9' 30° | 1714 1742 1810 0427 0523 0620
o o ' o ’ N N " N N "
3 224°21.3 19.0 | 44°250 15.1 04°27.6 14.8' 56.0 35° | 1716 1741 1806 0424 0523 0622
4 239:21.5 19.9 58:59.1 15.0' 04:42.4 148" 56.0’ 20° | 1719 1740 18:02 0420 0522 06:26
| Em ema|immtome semsowroav)) ) uE onR MG ER SR G
7 284°22.0 228 | 102°41.1 14.9’ 05°26.7 147 56.0' S Sgo 354 };gg i;jig 82:83 ggjgé 82:22
8 209°22.2 237 | 117°15.0 149’ 05°41.4 148  56.1' 2 1 125 17 : ) 5 :
9 314°22.4 + 247 | 131°48.9 14.8 05°56.2 14.7° 56.1 540 7j ! 7235 17244 04204 052 0 06237
o R , o , . 56 17:20  17:34 17:40 04:01 05:19 06:40
10 329°22.6 256 | 146°22.7 14.8 06°10.9 14.7' 56.1 ° _ _ : _ : :
11 344°22.7 26.6 | 160°56.5 14.7' 06°25.6 14.7' 56.1' 58 17:30 - 17:33 1737 03:57 0519 06:43
: : : : : : : S$60° | 17:32  17:32 17:32 03:53  05:18 06:46
12 359°22.9 N06°27.5 | 175°30.2 14.7° S06°40.3 146’ 56.2'
13 14°23.1 285 | 190°03.8 14.6' 06°54.9 147 56.2' Sun Moon
14 29°23.3 29.4 | 204°375 14.6' 07°09.6 146" 56.2 Da Eqgn.of Time Mer Mer.Pass. Age
15 44°235 + 303 | 219°11.0 145 07°24.2 147 56.2' Y oo 12" Pass Upper Lower 14-16
16 59°23.6 31.3 233°44.5 14.5 07°38.9 14.5’ 56.2 mm:ss mm:ss hh:mm hh:mm hh:mm 95-100%
17 74°23.8 32.2 | 248°18.0 14.4' 07°53.4 14.6' 56.3' or | 0312 0303 12.03 2315 10.55 P
18 89°24.0 N06°33.2 | 262°51.4 14.3' S08°08.0 14.6' 56.3' I . . I . (
19 104°24.2 34.1 | 277°24.7 143 08°22.6 145" 56.3 82 8322‘7‘ ggjgg g:gg 2357 Eji’g \
20 119°24.3 35.1 | 201°58.0 14.2' 08°37.1 145 56.3' i : . : - —
21 134°24.5 36.0 | 306°31.3 14.2' 08°51.6 145 56.3'
22 149°24.7 36.9 | 321°04.4 141’ 09°06.1 14.4' 56.4'
23 164°24.9 37.9 | 335°37.5 14.0’ 09°20.5 144 56.4'
SD =160 d=0.9 SD = 15.2'

IERS Earth Orientation data as of 08-Dec-2022
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April 07, 08, 09 UT (Fri., Sat., Sun.)

Aries Venus Mars Jupiter Saturn Stars
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 | 195°00.6 | 142°36.3 N20°17.5 | 98°07.0 N25°17.7 | 175°36.7 NO7°02.7 | 219°15.3 S11°32.3 Alpheratz  357°36.7  29°12.9
1 | 210°03.1 | 157°35.8 18.3 | 113°08.1 17.6 | 190°38.6 02.9 | 234°17.5 32.2 Ankaa 353°09.0 -42°10.9
2 | 225°05.6 | 172°35.3 19.2 | 128°09.1 17.5 | 205°40.5 03.1 | 249°19.7 32.1 Schedar 349°333  56°39.7
3 | 240°08.0 | 187°34.7 - - 20.0 | 143°102 - - 17.4 | 220°42.4 - 03.4 | 264°220 - 320 Diphda 348°49.1 -17°51.7
4 | 255°10.5 | 202°34.2 20.9 | 158°11.2 17.3 | 235°44.3 03.6 | 279°24.2 31.9 Achernar  335°21.9 -57°07.3
5 | 270°13.0 | 217°33.6 217 | 173°12.3 17.2 | 250°46.2 03.8 | 294°26.4 31.9 Hamal 327°532  23°34.2
6 | 285°15.4 | 232°33.1 N20°22.6 | 188°13.3 N25°17.2 | 265°48.1 NO7°04.0 | 309°28.7 S11°31.8 Polaris  315°10.7 ~ 89°21.8
7 | 300°17.9 | 247°326 23.4 | 203°14.4 17.1 | 280°50.0 04.3 | 324°30.9 31.7 Acamar  315°13.3  -40°12.9
8 | 315°20.4 | 262°32.0 242 | 218°15.5 17.0 | 295°51.9 045 | 339°33.1 316 Menkar  314°08.0 4°107
9 | 330°22.8 | 277°315 - 251 | 233°16.5 -+ 16.9 | 310°53.8 - 04.7 | 354°353 315 Mirfak ~ 308°30.8  49°56.6
10 | 345°25.3 | 292°31.0 25.9 | 248°17.6 16.8 | 325°55.7 04.9 9°37.6 31.4 Aldebaran  200°41.5  16°33.3
1 0°27.8 | 307°30.4 26.7 | 263°18.6 16.7 | 340°57.6 052 | 24°39.8 314 Rigel 281°05.4  -8°10.6
12 15°30.2 | 322°29.9 N20°27.6 | 278°19.7 N25°16.6 | 355°50.5 NO7°05.4 | 39°42.0 S11°31.3 Bcflpe'!a 3?3"32 420(2);‘2‘
13 30°32.7 | 337°20.3 28.4 | 293°20.7 165 | 11°01.4 05.6 | 54°44.2 31.2 Ea”t': 5789039 28°376
14 45°35.1 | 352°28.8 202 | 308°21.8 164 | 26°03.3 059 | 69°46.5 31.1 Al '.‘Iaa 2759394 19113
15 60°37.6 7°28.3 30.1 | 323°22.8 .- 16.4 | 41°05.2 - 061 | 84°487 .- 310 Betolooim 570°53.8 79246
16 75°40.1 | 22°27.7 30.9 | 338°23.9 163 | 56°07.1 06.3 | 99°50.9 30.9 e 263%%32  52°45.7
17 90°425 | 37°27.2 317 | 353°24.9 16.2 | 71°09.0 06.5 | 114°53.2 30.9 a"s‘fﬁﬁz 5589976 16°45.0
18 | 105°45.0 | 52°26.6 N20°32.6 8°26.0 N25°16.1 | 86°10.9 NO7°06.8 | 129°55.4  S11°30.8 Adhara  255°07.1  -20°00.4
19 | 120°475 | 67°26.1 334 | 23°27.0 16.0 | 101°12.8 07.0 | 144°57.6 30.7 Procyon  244°52.4 5°00.9
20 | 135°49.9 | 82°255 342 | 38°28.1 15.9 | 116°14.7 07.2 | 159°59.9 30.6 Pollux 243°10.1  27°58.3
21 | 150°52.4 | 97°25.0 - 351 | 53°201  -- 158 | 131°16.6 - 07.4 | 175°02.1 - 305 Avior 234°152  -50°353
22 165°54.9 | 112°24.5 35.9 68°30.2 15.7 | 146°18.5 07.7 | 190°04.3 30.4 Suhail 222°47.2 -43°31.8
23 | 180°57.3 | 127°23.9 36.7 | 83°31.2 15.6 | 161°20.4 07.9 | 205°06.5 30.4 Miaplacidus  221°38.2  -69°49.0
Mer.pass. 10:58 v -0.5" d 0.8’ m-4.01 v 11 d-0.1"m1.05 v 1.9 d 0.2’ m-2.05 v 22 d0.1 m0.95 Alphard  217°49.0 -8°45.7
Regulus  207°35.8 11°51.2
Sat | GHA GHA Dec GHA Dec GHA Dec GHA Dec L lubhe 1937422 617517
0 | 195°50.8 | 142°23.4 N20°37.5 | 98°32.3 N25°15.5 | 176°22.3 NO7°08.1 | 220°08.8 S11°30.3 "g‘fe;;ﬁ 175°448  -17°403
1 | 211°02.2 | 157°22.8 38.4 | 113°33.3 15.4 | 191°24.2 08.4 | 235°11.0 30.2 Acrux  173°01.1  -63°13.7
2 | 226°047 | 172°22.3 39.2 | 128°34.4 15.3 | 206°26.1 08.6 | 250°13.2 30.1 Gacrux  171°52.7  -57°14.7
3 241°07.2 | 187°21.7 © 40.0 | 143°35.4 -+ 153 | 221°28.0 - 08.8 | 265°15.5 - 30.0 Alioth  166°13.7 55°50.0
4 | 256°09.6 | 202°21.2 40.8 | 158°36.5 15.2 | 236°29.9 09.0 | 280°17.7 29.9 Spica 158°235 -11°17.0
5 | 271°12.1 | 217°20.6 416 | 173°37.5 15.1 | 251°31.8 09.3 | 295°19.9 29.9 Alkaid  152°52.7  49°11.7
6 | 286°14.6 | 232°20.1 N20°42.5 | 188°38.6 N25°15.0 | 266°33.7 NO7°09.5 | 310°22.1 S11°29.8 Hadar 148°37.5 -60°29.1
7 | 301°17.0 | 247°19.6 433 | 203°39.6 14.9 | 281°35.6 09.7 | 325°24.4 29.7 Menkent  147°50.0 -36°29.1
8 | 316°19.5 | 262°19.0 441 | 218°40.7 14.8 | 206°37.5 09.9 | 340°26.6 20.6 Arcturus  145°48.9  19°03.6
o | 331°22.0 | 277°185 449 | 233°417  -- 147 | 311°394 - - 10.2 | 355°28.38 29.5 Rigil Kent. 139°41.8 -60°55.8
10 | 346°24.4 | 202°17.9 457 | 248°427 146 | 326°41.3 104 | 10°31.1 29.5 Kochab 137°18.7  74°03.4
11 1°26.9 | 307°17.4 46.5 | 263°43.8 145 | 341°43.2 10.6 25°33.3 29.4 Zuben'ubi  136°57.4 -16°08.4
12 16°29.4 | 322°16.8 N20°47.4 | 278°44.8 N25°14.4 | 356°45.1 NO7°10.8 | 40°355 S11°29.3 Alphecca  126°04.7  26°38.0
13 31°31.8 | 337°16.3 48.2 | 293°45.9 14.3 | 11°47.0 11.1 | 55°37.8 29.2 Antares  112°17.4  -26°29.0
14 | 46°343 | 352°15.7 49.0 | 308°46.9 142 | 26°48.9 11.3 | 70°40.0 29.1 Atria  107°12.7  -69°03.9
15 | 61°36.7 7°15.2 - 49038 | 323°480  -- 141 | 41°50.8  -- 115 | 85°422 - 20.0 Sabik  102°04.3  -15°45.3
16 76°39.2 | 22°14.6 50.6 | 338°49.0 14.0 | 56°52.7 11.8 | 100°44.5 29.0 Shaula  96°122  -37°07.2
17 91°41.7 | 37°14.1 51.4 | 353°50.1 13.9 | 71°546 12.0 | 115°46.7 28.9 Rasalhague 95:59-8 12232-4
18 | 106°44.1 | 52°135 N20°522 | 8°51.1 N25°13.8 | 86°56.5 NO7°12.2 | 130°48.9 S11°28.8 K E'X’”'” 90 42.7  51°28.8
19 | 121°46.6 | 67°13.0 530 | 23°52.2 137 | 101°58.4 12.4 | 145°51.1 28.7 aus Suet. ggogj‘z‘ 'ggoig'g
20 | 136°49.1 | 82°12.4 53.8 | 38°53.2 13.6 | 117°00.3 12.7 | 160°53.4 28.6 N egka. 759406 26°16.1
21 | 151°51.5 | 97°11.9 - 546 | 53°543 -+ 13.6 | 132°02.2 -+ 12,9 | 175°55.6 - 285 All”‘.' 62°014 89556
22 | 166°54.0 | 112°11.3 55.4 | 68°55.3 135 | 147°04.1 13.1 | 190°57.8 28.5 Peacz"’c‘k' 539082 569395
o o o o o . - -
23 | 181°56.5 | 127°10.8 56.2 | 83°56.3 13.4 | 162°06.0 13.3 | 206°00.1 28.4 ek 199270  48°214
Mer.pass. 10:54 v -0.5" d 0.8 m-4.01 v 1.0 d-0.1" m1.07 v 1.9 d 0.2’ m-2.05 v 22 d0.1 m0.95 Enif 33°40.4 9°58.7
Al Na'ir  27°35.1  -46°50.9
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15216.4 —29230.0
0 | 196°58.9 | 142°102 N20°57.0 | 98°57.4 N25°13.3 | 177°07.9 NO7°13.6 | 221°02.3 S11°28.3 Scheat  13°46.0 287123
1 | 212°01.4 | 157°09.7 57.8 | 113°58.4 132 | 192°00.8 138 | 236°04.5 28.2 Markab _137°31.6 157196
2 | 227°03.9 | 172°09.1 58.6 | 128°59.5 13.1 | 207°11.7 14.0 | 251°06.8 28.1 Apr 07 Fri SHA  Mer.pass
3 | 242°06.3 | 187°08.6 20°59.4 | 144°00.5 - - 13.0 | 222°13.6 - - 14.3 | 266°09.0 - - 28.1 Venus  307°35.7 14:30
4 | 257°08.8 | 202°08.0 21°00.2 | 159°01.6 12.9 | 237°15.5 145 | 281°11.2 28.0 Mars  263°06.4 17:26
5 | 272°11.2 | 217°07.5 01.0 | 174°02.6 12.8 | 252°17.4 14.7 | 296°13.5 27.9 Jupiter  340°36.0 12:16
6 287°13.7 | 232°06.9 N21°01.8 | 189°03.7 N25°12.7 | 267°19.3 NO07°14.9 | 311°15.7 S11°27.8 Saturn  24°14.6 09:22
7| 302°162 | 247°06.4 026 | 204°04.7 12.6 | 282°21.2 152 | 326°17.9 27.7 Apr 08 Sat SHA Mer.pass
8 | 317°18.6 | 262°05.8 03.4 | 219°05.7 12,5 | 297°23.1 154 | 341°20.2 27.6 Venus  306°23.6 31
o o o o o
9 | 332°21.1 | 277°05.2 042 | 234°06.8 .- 124 | 312°25.0 - - 15.6 | 356°22.4 27.6 Mars  262°325 17:25
10 | 347°23.6 | 202°04.7 05.0 | 249°07.8 12.3 | 327°26.9 158 | 11°24.6 27.5 Jupiter  340°225 1213
o o o ) o : "
11 2°26.0 | 307°04.1 05.8 | 264°08.9 12.2 | 342°28.8 161 | 26°26.9 27.4 Saturn  24°09.0 09-18
12 17°28.5 | 322°03.6 N21°06.6 | 279°09.9 N25°12.1 | 357°30.7 NO7°16.3 | 41°29.1 S11°27.3
13 | 320310 | 337°03.0 07.4 | 294°11.0 120 | 12°326 165 | 56°31.3 27.2 Apr 09 Sun SHA  Mer.pass
14 | 47°33.4 | 352°02.5 08.2 | 309°12.0 11.9 | 27°345 167 | 71°336 27.2 Venus  305°11.3 14:32
15 | 62°35.9 7°01.9 09.0 | 324°13.0  -- 11.8 | 42°364  -- 17.0 | 86°35.8 - - 27.1 Mars  261°58.5 17:23
16 | 77°383 | 22°01.4 09.8 | 339°14.1 11.7 | 57°383 17.2 | 101°38.0 27.0 Jupiter  340°09.0 12:10
17 | 92°40.8 | 37°00.8 10.6 | 354°15.1 116 | 72°40.2 17.4 | 116°40.3 26.9 Saturn __ 24703.4 09:14
18 | 107°43.3 | 52°00.2 N21°11.3 9°16.2 N25°115 | 87°42.1 NO7°17.7 | 131°425 S11°26.8 Horizontal parallax
19 | 122°45.7 | 66°59.7 121 | 24°17.2 11.4 | 102°44.0 17.9 | 146°44.7 26.8 Venus: 0.1
20 | 137°48.2 | 81°59.1 12.9 | 39°18.3 11.3 | 117°45.9 18.1 | 161°47.0 26.7 Mars: 0.1
21 | 152°50.7 | 96°58.6 -+ 13.7 | 54°19.3 - 11.2 | 132°47.8 - - 18.3 | 176°49.2 - 26.6
22 | 167°53.1 | 111°58.0 145 | 69°20.3 11.1 | 147°49.7 18.6 | 191°51.4 26.5
23 | 182°55.6 | 126°57.4 153 | 84°21.4 11.0 | 162°51.6 18.8 | 206°53.7 26.4

Mer.pass. 10:50

v -0.6' d 0.8’ m -4.02

v 1.0’ d-0.1" m 1.08

v 1.9 d 0.2’ m-2.05

v 22 d0.1 m0.95
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DUT1 = UT1-UTC = -0.0294 sec AT = TT-UT1 = +69.2134 sec 2023 April 07 to Apr. 09 UT

h Sun Moon
Fri GHA Dec GHA d Dec d HP Lat. N -:-Wlhgh(t:. i Sunrise Sunset Gi _'|I'W|I|gh'\t| "
0 179°25.1 N06°38.8 | 350°10.6 14.0' S09°34.9 144’ 56.4’ aut. vi v aut.
1 194°25.2 39.8 4°436 13.9' 09°49.3 14.3' 56.4' N 72° —= 02:57 04:20 19:47 21:12 ——
2 209°25.4 40.7 19°16.5 13.8’ 10°03.6 14.4' 56.5' N 70° 01:13 03:20 04:32 19:35 20:48 23:04
3 224°256 -+ 417 | 33°493 138  10°18.0 142" 565 68° | 02:02  03:38  04:41 | 19:26  20:29  22:08
4 239°25.8 42.6 48°22.1 13.7' 10°32.2 14.3' 56.5’ 66° 02:32 03:52 04:48 19:18 20:15 21:36
5 254°25.9 435 62°54.8 13.6’ 10°46.5 14.2 56.5’ 64° 02:54 04:03 04:55 19:11 20:03 21:14
6 269°26.1 N06°44.5 77°27.5 13.6’ S$11°00.7 14.2' 56.5' 62° 03:11 04:13 05:00 19:05 19:53 20:56
7 284°26.3 45.4 92°00.0 13.5’ 11°14.9 14.1' 56.6 60° 03:25 04:21 05:05 19:00 19:45 20:42
8 299°26.5 46.4 | 106°325 13.4'  11°200 141 566 nNsse | 0336 o048 0510 | 1856 1937 20:30
9 314026.6 . 47.3 121005.0 13.4' 11043.1 14.1’ 566' 560 03:46 04:34 05:13 18:52 19:31 20:20
10 329°26.8 482 | 135°37.3 133"  11°57.2 14.0' 56.6 54° | 0355 0440 0517 | 1848 1025  20-11
11 344°27.0 49.2 | 150°09.6 13.2’ 12°11.2  13.9° 56.6' 52° | 04:02 0445 05:20 1845 19:20 20-03
12 359°27.2 N06°50.1 164°41.8 13.1' S12°25.1 13.9' 56.7' 50° 04:09 04:49 05:23 18:42 19:16 19:56
13 14°27.3 51.1 179°14.0 13.1' 12°39.0 13.9’ 56.7' 45° 04:22 04:59 05:29 18:36 19:06 19:42
o ) ’ o v v
e ear oo | et D0 Theaad 138 X7 N40° | 04:33  05:06  05:34 | 18:31 1859  19:32
. .t . . . . . . o . . . . . .
16 59°27.9 53.9 222°49.9 12.8’ 13°20.5 13.7 56.8’ 350 04:42 05:12 05:38 18:27 18:52 19:23
ol : on’ 2, o 2, e 30 04:49 05:17 05:42 18:23 18:47 19:16
17 74°28.0 54.8 237°21.8 12.7 13°34.2 13.7 56.8 20° 05:00 05:26 05:48 18:16 18:38 19:04
18 89°28.2 NO06°55.8 | 251°53.5 12.7° S13°47.9 13.6' 56.8' N 10° | 05:08  05:32  05:54 18:10  18:32 18:56
19 104°28.4 56.7 | 266°25.2 12.6' 14°01.5 13.6' 56.8' 0° 05:14 05:38 05:59 18:05 18:26 18:50
o o ] o ’ ’
20 119028.6 N 57.6 280056.8 12.5' 14015.1 13.5’ 56'8, S 10° 05:18 05:42 06:04 18:00 18:21 18:46
21 134°28.7 58.6 295°28.3 12.4 14°28.6 13.4 56.9 20° 05:21 05:47 06:09 17:55 18:17 18:42
22 149°28.9 06°59.5 309°59.7 12.3' 14°42.0 13.4' 56.9' ° :2 : 1 :1 1 : 1 :1 :
23 164°29.1 07°00.4 324°31.0 12.2' 14°55.4 13.3’ 56.9’ 30 05:23 05:5 06:15 7:49 8:13 18:40
'/ '/ - - , . . 35° 05:23 05:53 06:18 17:45 18:11 18:40
SD = 16.0 d=10J9 SD =154 40° 05:23 05:54 06:22 17:42 18:09 18:40
Sat GHA D GHA D y Hp 45° 05:22 05:56 06:26 17:37 18:07 18:41
° b - & $50° | 0521 0559  06:31 | 17:32 1804  18:42
0 179°29.3 NO07°01.4 339°02.2 12.2 S$15°08.7 13.3' 56.9' 52° 05:20 05:59 06:33 17:30 18:03 18:42
1 194°29.4 02.3 353°33.4 12.1 15°22.0 13.1 56.9' 54° 05:19 06:00 06:36 17:27 18:02 18:43
2 209°29.6 03.3 8°045 120  15°351 132" 57.0' 56° | 05:18  06:01  06:39 | 17:24  18:01  18:44
3 224:29.8 -+ 042 22:35.5 11.9: 15248.3 13.0: 57.0: 58° 05:17 06:02 06:42 17:21 18:00 18:46
4 239°30.0 05.1 37°06.4 11.8 16°01.3 13.0 57.0 S 60° 05:15 06:03 06:45 17:17 17:59 18:47
5 254°30.1 06.1 51°37.2 11.7 16°14.3 13.0’ 57.0"
6 260°30.3 NO7°07.0 | 66°07.9 11.6° S16°27.3 128 57.0° Lat. ~ Moonrise ~ Moonset
7 284°30.5 07.9 | 80°385 11.5'  16°40.1 128  57.1" Fri Sat Sun Fri Sat Sun
8 299230.7 08.9 95209.0 11.4' 16252.9 12,77 57.1 N 72° 23:06 - - 04:24 03:22 -
o | mems oo )ueme ny omme 05 Y| u | e e omm | on wo
11 344°31.2 117 | 138°40.0 11.2°  17°30.8 124’ 57.2' 68’ | 2204 - - 00:40 | 0455 04:28  03:35
: : . . . . ) 66° 21:45 23:55 | 05:06 04:49 04:22
12 359°31.4 N07°12.6 153°10.2 11.17 S17°43.2 12.4' 57.2 64° 21:29 23:25 e e 05:15 05:05 04:52
13 14°31.5 13.5 | 167°40.3 11.0' 17°55.6  12.4' 57.2 62° | 21:17 23:03 e 05:23 05:19 05:15
14 29231.7 14.5 182:10.2 10.9: 18208.0 12.2: 57.2: 60° 21:06 22:46 . 05:30 05:31 05:34
15 44°319 - 154 | 196°401 108  18°202 121" 57.2 Nsge | 2057  22:31 o 0537 0541  05:49
16 59°32.1 16.4 | 211°09.8 107 18°323 12.1' 573 o , , . , : :
17 74°32.2 17.3 | 225°30.5  10.6'  18°44.4 12.0' 57.3 56 | 20:48 2218 2351 | 0542 0551 06:03
: : : : : : : 54° | 20:41  22:07 23:35 05:47 05:59 06:14
18 89°32.4 N07°18.2 240°09.1 10.5’ S18°56.4 11.8’ 57.3’ 52° 20:35 21:58 23:22 05:52 06:06 06:24
19 104°32.6 19.2 254°38.6 10.4’ 19°08.2 11.8’ 57.3' 50° 20:29 21:49 23:11 05:56 06:12 06:34
gflJ ggoggg - g(l)-él) gggzg;-g ig-gj igzgg-g ﬂg g;i 45° | 20:17  21:31  22:47 | 06:05  06:26  06:53
027 ' ona by opa e e N 40° 20:06 21:16 22:28 06:12 06:38 07:09
22 149°33.1 21.9 298°06.4 10.1 19°43.3 11.5 57.4 °
23 164°33.3 229 | 312°354 1000  19°548 115 57.4’ 30| 1ogs  21De 2212 ) D009 D08 OT
SD =160 d =009 SD = 155/ 38° 1323 2822 21!22 82231 832?; 8;2‘51
N 10° | 19:26  20:19 21:16 06:43 07:26 08:12
Sun GHA Dec GHA v Dec d HP 0° | 19:15  20:04 2057 | 06:51  07:38  08:29
o o ) ’ o v v
0 179033.4 N07°23.8 327004.4 9.9' 520006.3 11.3’ 57.4' S 10° 19:05 19:50 20:39 07:00 07:51 08:46
1 194°33.6 24.7 | 341°33.3 9.8 20°17.6 112" 57.4 20° | 1854  19:34 2019 07:08 08-04 00:04
2 209°33.8 25.7 356°02.0 9.7 20°28.8 11.1 57.5' 30° 18:41 19:16 19:57 07:19 08:20 09:24
o . o ’ o ’ ' . . . . . .
3 224°33.9 26.6 10°30.7 9.6' 20°39.9 11.0’ 57'5, 35° 18:34 19:06 19:44 07:24 08:29 09:36
4 239°34.1 27.5 24°59.2 9.5 20°50.9 109 57.5 20° 18:26 18:54 19:29 07:31 08:40 09:50
o o ' o ’ ' : : . : . .
5 254343 285 39207 947 21018 108 575 45° | 18:17 1841  19:11 | 07:39  08:52  10:07
6 269034.5 N07°29.4 53056.1 9.2' 521012.6 10.7’ 57'5, S 50° 18:05 18:24 18:49 07:49 09:07 10:28
7 284°34.6 30.3 68°24.3 9.1 21°23.3 10.6 57.6 52° 18:00 18:16 18:39 07:53 09:14 10:38
o o ’ o ’ ’ . . . . . .
8 299°34.8 31.3 82°52.4 9.0 21°33.9 10.4 57.6 ° . . X . i i
9 314°35.0 .. 300 979205 8.9’ 219443 104’ 57.6' 54 17:54 18:08 18:27 07:58 09:22 10:49
oo ’ ore = 0w, ~ , 56° 17:48 17:58 18:14 08:03 09:31 11:02
10 329°35.1 33.1 111°48.4 8.8 21°54.7 10.2 57.6 ° . . . . X X
11 344°35.3 34.1 126°16.3 8.7 22°04.9 10.2' 57.6 58 17:41 17:47 17:58 08:09 09:41 11:17
. ’ . . . . ’ S 60° 17:33 17:35 17:40 08:16 09:52 11:34
12 359°35.5 N07°35.0 140°44.0 8.6’ S22°15.1 10.0’ 57.6'
13 14°35.7 35.9 155°11.6 8.5 22°25.1 9.8 57.7 Sun Moon
14 29°35.8 36.8 169°39.1 8.4 22°34.9 9.8’ 57.7 Da Eqn.of Time Mer. Mer.Pass. Age
15 44°36.0 <+ 37.8 | 184°06.6 8.3' 22°44.7 9.7 571.7 Y oo 12" Pass Upper Lower 17-19
16 59°36.2 38.7 | 198°33.9 8.2' 22°54 .4 95" 57.7 mm:ss  mm:ss hh:mm hh:mm  hh:mm | 99-91%
17 74°36.3 39.6 | 213°01.1 8.1  23°03.9 94 57.7' o7 | 0220 o2ii 1202 | ooer 1303 |
o o o il o ' ' : : N N N ‘/
18 89036.5 NO07°40.6 227028.2 8.0' 523013.3 9.3’ 57'8, 08 02:03 01:55 12:02 01:27 13:51
19 104°36.7 415 | 241°552 7.9 23°226 9.1 57.8 el — 1200 02.16 143 | ©
20 119°36.9 42.4 | 256°22.1 7.8 23°31.7 9.0 578 - - . i : —
21 134°37.0 -+ 433 270°48.9 7.7 23°40.7 8.9’ 57.8'
22 149°37.2 443 285°15.6 7.6' 23°49.6 8.7 57.8'
23 164°37.4 45.2 200°42.2 7.5 23°58.3 8.7 57.9'
SD = 16.0' d=0.9 SD = 15.7
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April 10, 11, 12 UT (Mon., Tue., Wed.)

Aries Venus Mars Jupiter Saturn Stars
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 197°58.1 | 141°56.9 N21°16.0 | 99°22.4 N25°10.9 | 177°53.5 NO7°19.0 | 221°55.9 S11°26.3 Alpheratz  357°36.6  29°12.9
1 213°00.5 | 156°56.3 16.8 | 114°23.5 10.8 | 192°55.4 19.2 | 236°58.1 26.3 Ankaa 353°00.0 -42°10.9
2 228°03.0 | 171°55.8 17.6 | 129°24.5 10.7 | 207°57.3 19.5 | 252°00.4 26.2 Schedar 349°333  56°39.7
3 243°05.5 | 186°55.2 18.4 | 144°255 10.6 | 222°59.2 19.7 | 267°02.6 26.1 Diphda 348°49.1 -17°51.7
4 258°07.9 | 201°54.6 19.2 | 159°26.6 10.4 | 238°01.1 19.9 | 282°04.8 26.0 Achernar  335°21.9  -57°07.2
5 273°10.4 | 216°54.1 19.9 | 174°27.6 10.3 | 253°03.0 20.1 | 297°07.1 25.9 Hamal 327°53.2  23°34.2
6 288°12.8 | 231°53.5 N21°20.7 | 189°28.7 N25°10.2 | 268°04.9 NO07°20.4 | 312°09.3 S11°25.9 Polaris  315°11.0 ~ 89°21.8
7 303°15.3 | 246°53.0 215 | 204°29.7 10.1 | 283°06.8 20.6 | 327°11.5 25.8 Acamar  315°13.3  -40°12.9
8 318°17.8 | 261°52.4 222 | 219°30.7 10.0 | 298°08.7 20.8 | 342°13.8 25.7 Menkar ~ 314°08.0 4°10.7
9 333°20.2 | 276°51.8 - 23.0 | 234°31.8 - 09.9 | 313°10.6 21.0 | 357°16.0 25.6 Mirfak  308°30.8  49°56.6
10 | 348°22.7 | 291°51.3 238 | 249°32.8 09.8 | 328°125 213 | 12°18.2 255 Aldebaran  290°41.5  16°33.3
11 3°25.2 | 306°50.7 246 | 264°33.9 09.7 | 343°14.4 215 | 27°205 25.5 Rigel 281°055  -8°10.6
12 | 18°276 | 321°502 N21°253 | 279°349 N25°09.6 | 358°16.3 NO7°2L.7 | 42°22.7 S11°25.4 Bcflpf'!a gsgogjg 4208;"2‘
13 33°30.1 | 336°49.6 26.1 | 204°35.9 09.5 | 13°18.2 220 | 57°24.9 25.3 Taa 't'ﬁ 5789039 28°376
14 48°32.6 | 351°49.0 26.9 | 309°37.0 09.4 | 28°20.1 222 | 720272 25.2 Al '.‘IZ 5759304 1°113
15 63°35.0 6°48.5 27.6 | 324°38.0 - 09.3 | 43°220 224 | 87°29.4 25.1 Bet l”' m 570953 8 79516
16 78°37.5 | 21°47.9 28.4 | 339°39.0 09.2 | 58°23.9 22.6 | 102°31.7 25.1 ece geuse 5639530 520437
17 03°40.0 | 36°47.3 29.2 | 354°40.1 09.1 | 73°25.8 22.9 | 117°33.9 25.0 a”s‘.’ﬁﬂi 5589276 16°45.0
18 | 108°42.4 | 51°46.8 N21°29.9 0°41.1 N25°00.0 | 88°27.7 NO7°23.1 | 132°36.1 S11°24.9 Adhara  255°07.1  -29°00.4
19 | 123°44.9 | 66°46.2 307 | 24°422 08.9 | 103°29.6 233 | 147°38.4 24.8 Procyon  244°52.4 59099
20 | 138°47.3 | 81°45.6 315 | 39°43.2 08.8 | 118°31.5 235 | 162°40.6 24.7 Pollux 243°19.1  27°58.3
21 | 153°49.8 | 06°45.1 - 322 | 54°442 - 08.7 | 133°33.4 - 238 | 177°42.8 - 246 Avior 234°152  -59°35 3
22 168°52.3 | 111°44.5 33.0 69°45.3 08.5 | 148°35.3 24.0 | 192°45.1 24.6 Suhail 222°47.2 -43°31.8
23 | 183°54.7 | 126°43.9 33.7 | 84°46.3 08.4 | 163°37.2 242 | 207°47.3 24.5 Miaplacidus  221°38.2  -60°49.0
Mer.pass. 10:46 | v 0.6’ d 0.8’ m-4.02 | v 1.0'd-01'm1.09 | v 1.9'd02 m-205 | v22 d0.1' m0.95 Alphard  217°49.0  -8°45.7
Regulus  207°35.8 11°51.2
Tue | GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe  193°423  61°37.7
Denebola  182°26.2 14°26.5
0 198°57.2 | 141°43.4 N21°345 | 99°47.3 N25°08.3 | 178°39.1 NO7°24.4 | 222°49.5 S11°24.4 Gienah  175°44.8  -17°40.4
1 213°59.7 | 156°42.8 35.3 | 114°48.4 08.2 | 193°41.0 24.7 | 237°51.8 243 Acrux  173°011  -63°13.7
2 220°02.1 | 171°42.2 36.0 | 129°49.4 08.1 | 208°42.9 249 | 252°54.0 24.2 Gacrux 1719527  -57°14.7
3 244°04.6 | 186°41.7 - 36.8 | 144°50.4 - 08.0 | 223°44.8 - 251 | 267°56.2 24.2 Alioth  166°13.7  55°50.0
4 250°07.1 | 201°41.1 37.5 | 159°51.5 07.9 | 238°46.7 253 | 282°58.5 24.1 Spica 158°23.5 -11°17.0
5 274°09.5 | 216°40.5 38.3 | 174°52.5 07.8 | 253°48.6 25.6 | 298°00.7 24.0 Alkaid  152°52.7  49°11.8
6 280°12.0 | 231°40.0 N21°39.0 | 189°53.6 N25°07.7 | 268°50.5 NO07°25.8 | 313°03.0 S11°23.9 Hadar 148°37.5 -60°29.1
7 304°14.5 | 246°39.4 39.8 | 204°54.6 07.6 | 283°52.4 26.0 | 328°05.2 23.8 Menkent 147°50.0  -36°29.1
8 319°16.9 | 261°38.8 405 | 219°55.6 07.5 | 298°54.3 262 | 343°07.4 238 Arcturus  145°48.9  19°03.6
9 334°19.4 | 276°38.3 413 | 234°56.7 07.4 | 313°56.2 26.5 | 358°09.7 237 Rigil Kent. 139°41.7 -60°55.8
10 | 349°21.8 | 201°37.7 420 | 249°57.7 07.2 | 328°58.1 26.7 | 13°11.9 23.6 Kochab 137°18.7  74°03.4
11 4°243 | 306°37.1 428 | 264°58.7 07.1 | 344°00.0 269 | 28°14.1 23.5 Zuben'ubi  136°57.3  -16°08.4
12 19°26.8 | 321°36.5 N21°43.5 | 279°50.8 N25°07.0 | 359°01.9 NO7°27.1 | 43°16.4 S11°23.4 Alphecca  126°04.7  26°38.0
13 34°20.2 | 336°36.0 443 | 295°00.8 06.9 | 14°03.8 27.4 | 58°18.6 23.4 Antares  112°17.4  -26°29.0
14 49°31.7 | 351°35.4 45.0 | 310°01.8 06.8 | 29°05.7 27.6 | 73°20.9 233 Atria  107°12.6  -69°03.9
15 64°34.2 6°34.8 - 458 | 325°02.9 - 06.7 | 44°07.6 27.8 | 88°23.1 23.2 Sabik  102°04.3  -15°45.3
16 79°36.6 | 21°343 46.5 | 340°03.9 06.6 | 59°09.5 28.1 | 103°25.3 23.1 Shaula ~ 96°12.2  -37°07.2
17 94°39.1 36°33.7 47.2 | 355°04.9 06.5 74°11.4 28.3 | 118°27.6 23.0 Rasalhague ~ 95°59.8  12°32.4
o R o R R R R R R Eltanin  90°42.7  51°28.8
18 | 109°41.6 | 51°33.1 N21°48.0 | 10°06.0 N25°06.4 | 89°13.3 NO7°28.5 | 133°20.8 S11°23.0 Kous Aot 830304 34°92.4
19 | 124°44.0 | 66°325 487 | 25°07.0 06.2 | 104°15.2 28.7 | 148°32.0 22.9 aus V“S | 80°341 389480
20 | 139°46.5 | 81°32.0 495 | 40°08.0 06.1 | 119°17.1 20.0 | 163°34.3 22.8 N eglj‘. 759295 26°16.1
21 | 154°49.0 | 96°31.4 - 50.2 | 55°09.1 - 06.0 | 134°19.0 - 292 | 178°36.5 22.7 A‘I’t".' 62°01.4 89556
22 | 169°51.4 | 111°30.8 50.9 | 70°10.1 05.9 | 149°20.9 20.4 | 193°38.8 22,6 Peaco"c'li 539082  .56°395
o o o o o . - .
23 | 184°53.9 | 126°30.2 51.7 | 85°11.1 05.8 | 164°22.8 20.6 | 208°41.0 22.6 Donch 209970 489214
Mer.pass. 10:42 v -0.6" d 0.8’ m-4.02 v1.0 d-01" m1.11 v 19 d0.2" m-2.05 v 22 d0.1 mO0.95 Enif 33°40.4 9°58.7
Al Na'ir  27°35.0  -46°50.9
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut ~ 15°16.4  -29°30.0
o o o o o o o o o Scheat 13°46.9 28°12.3
0 199°56.3 | 141°29.7 N21°52.4 | 100°12.2 N25°05.7 | 179°24.7 NO7°29.9 | 223°43.2  S11°22.5 o o
1 | 214°588 | 156°20.1 531 | 115°13.2 05.6 | 104°26.6 30.1 | 238°455 224 Markab _13°31.6 157196
2 230°01.3 | 171°28.5 53.9 | 130°14.2 05.5 | 209°28.5 30.3 | 253°47.7 223 Apr 10 Mon SHA  Mer.pass
3 245°03.7 | 186°27.9 - 546 | 145°15.3 - 053 | 224°30.4 - 305 | 268°50.0 223 Venus 303°58.8 14:33
4 260°06.2 | 201°27.4 55.3 | 160°16.3 05.2 | 239°32.3 30.8 | 283°52.2 222 Mars 261°24.4 17:21
5 275°08.7 | 216°26.8 56.1 | 175°17.3 05.1 | 254°34.2 31.0 | 298°54.4 221 Jupiter  339°55.5 12:07
6 290°11.1 | 231°26.2 N21°56.8 | 190°18.4 N25°05.0 | 269°36.1 NO07°31.2 | 313°56.7 S11°22.0 Saturn  23°57.8 09:11
7 305°13.6 | 246°25.6 57.5 | 205°19.4 04.9 | 284°38.0 31.4 | 328°58.9 21.9 Apr 11 Tue SHA Mer.pass
8 320°16.1 | 261°25.1 58.3 | 220°20.4 04.8 | 299°39.9 31.7 | 344°01.2 21.9 Venus  302°46.2 14:34
9 335°18.5 | 276°24.5 -+ 59.0 | 235°21.5 04.7 | 314°41.8 - 31.9 | 359°03.4 21.8 Mars  260°50.1 1720
10 | 350°21.0 | 291°23.9 21°59.7 | 250°22.5 04.5 | 329°43.7 32.1 | 14°05.6 21.7 Jupiter  339°41.9 12:04
1 5°23.4 | 306°23.3 22°00.4 | 265°23.5 04.4 | 344°45.6 323 | 29°07.9 21.6 Saturn  23°52.3 09:07
12 20°25.9 | 321°22.8 N22°01.2 | 280°24.6 N25°04.3 | 359°47.5 NO7°32.6 | 44°10.1 S11°21.5
13 | 35°28.4 | 336°22.2 019 | 295°25.6 042 | 14°49.4 328 | 59°12.3 215 Apr 12 Wed SHA  Mer.pass
14 | 50°30.8 | 351°21.6 02.6 | 310°26.6 041 | 29°51.3 330 | 74°14.6 21.4 Venus  301°33.3 14:35
15 65°33.3 6°21.0 - 03.3 | 325°27.6 04.0 | 44°53.2 - 332 | 89°16.8 21.3 Mars  260°15.8 17:18
16 80°35.8 | 21°20.4 04.0 | 340°28.7 03.8 | 59°55.1 33.5 | 104°19.1 21.2 Jupiter  339728.4 12:01
17 95°38.2 | 36°19.9 04.8 | 355°29.7 03.7 | 74°57.0 337 | 119°21.3 21.1 Saturn __ 23746.9 09:04
18 | 110°40.7 | 51°19.3 N22°05.5 | 10°30.7 N25°03.6 | 89°58.9 NO7°33.9 | 134°23.5 S11°21.1 Horizontal parallax
19 | 125°43.2 | 66°18.7 06.2 | 25°31.8 03.5 | 105°00.8 34.1 | 149°25.8 21.0 Venus: 0.1
20 | 140°45.6 | 81°18.1 06.9 | 40°32.8 03.4 | 120°02.7 34.4 | 164°28.0 20.9 Mars: 0.1
21 | 155°48.1 | 96°17.5 - 07.6 | 55°33.8 - 033 | 135°04.6 - 346 | 179°30.3 - 208
22 170°50.6 | 111°17.0 08.3 70°34.9 03.1 | 150°06.5 34.8 | 194°325 20.8
23 | 185°53.0 | 126°16.4 00.1 | 85°35.9 03.0 | 165°08.4 35.0 | 209°34.8 20.7

Mer.pass. 10:38

v -0.6' d 0.7 m -4.03

v 1.0 d-01"m1.12

v 1.9 d 0.2’ m -2.05

v 22 d0.1 m0.95
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DUT1 = UT1-UTC = -0.0308 sec

AT = TT-UT1 = 469.2148 sec

2023 April 10 to Apr. 12 UT

h Sun Moon
Mon GHA Dec GHA v Dec d HP Lat. Twilight_ . Sunrise | Sunset . _Twilight
0 179°375 NO7°46.1 | 314°08.7 7.4' S24°07.0 8.4' 57.0' Naut. _ Civil Civil Naut.
1 194°37.7 471 | 328°351 7.3  24°154 84" 57.9' N 72° - 02:35  04:04 | 20:02  21:34 -
2 209°37.9 48.0 | 343°01.4 7.2 24°23.8 82 579 N 70° e 03:02 04:17 19:48 21:04 e
3 224°38.0 © 489 | 357°27.6 7.1'  24°32.0 80 57.9 68° | 01:36  03:23  04:28 | 19:37  20:43  22:35
4 239°38.2 498 | 11°53.7 7.0  24°400 8.0 579 66° | 02:13  03:39  04:37 19:28 2027 21:54
5 254°38.4 50.8 | 26°19.8 6.9°  24°48.0 77" 58.0' 64° | 02:38  03:51  04:44 19:20 20:13 21:28
6 260°38.5 NO7°51.7 | 40°457 6.8 S24°55.7 7.7 58.0’ 62° | 02:58  04:02  04:51 19:13  20:02 21:08
7 284°38.7 526 | 55°11.5 6.77  25°03.4 7.4 580 60° | 03:13  04:11  04:56 19:08 1953 20:52
8 209°38.9 53.5 | 69°37.2 6.6  25°108 7.4' 580 N58° | 03:26 0419  05:01 | 10:02  19:45  20:39
9 314°39.1 545 | 84°028 65 25°182 72" 580 56° | 03:37  04:26  05:06 | 1858  10:38  20:27
1o 329°39.2 55.4 | 08°284 64' 257254 7.0° 581 54° | 03:46  04:32  05:09 | 18:54  19:31  20:18
11 344730.4 56.3 | 112°53.8 63" 25"324  69° 581 52° | 03:54  04:38  05:13 | 18:50  19:26  20:09
12 359°39.6 NO7°57.2 | 127°19.1 6.3 S25°39.3 6.7 58.1' 50° | 04:02  04:43  05:16 18:47 1921 20:02
13 14°39.7 58.2 | 141°444 62  25°46.0 6.6’ 58.1' 45° | 04:16  04:53  05:23 18:40  19:10 10:47
14 29°39.9 07°59.1 | 156°09.6 6.1 25°526 6.4’ 58.1 N40° | 0428 0501  05:20 18:34  10:02 19:35
15 44°40.1 08°00.0 | 170°346 60'  25°500 63" 581 35° | 0437 0508  05:34 1829 1855 1026
16 59°40.2 00.9 | 184°506 59'  26°053 61 582 30° | 0445 0514 0538 1895 1849 1018
17 74°40.4 01.9 | 199°245 58 26°11.4 6.0° 582 20° | 0457 0823 o546 1817 1839 19.05
18 89°40.6 N08°02.8 | 213°49.4 57  S26°17.4 57 582 N 10° | 05:06  05:31  05:52 18:10  18:32 18:56
19 104;’40.7 03.7 228:14.1 5.7 26223.1 5.7 582 0° 05:13 05:37 05:58 18:04 18:25 18:50
20 119°40.9 04.6 | 242°38.8 5.6  26°28.8 54 582 o . . ) . . .
3| DB - oss | desa 55 eses 5y e | | SIo|osis osa oo | s 20 18w
22 149°41.2 06.5 | 271°27.9 5.4 26°39.5 52’ 583 ° . . . . . .
P 162°414 ova | 250593 53 soass a0 oe3 30 05:25  05:52  06:16 17:45  18:09 18:37
: : : : : : : 35° | 05:25  05:55  06:20 17:41 1807 18:36
SD=16.00 d=0.9 SD =15.8' 40° | 05:26  05:57 06:25 17:37 18:04 18:36
T ohA 5 oA 5 d P 45° | 05:26  06:00  06:30 17:32 1801 18:35
~ > — - - — , , $50° | 0526 06:03  06:36 | 17:26  17:58  18:36
0 179041.6 NO08°08.3 | 300°16.6 5.3 $26°49.6 4.8 58.3 52° 05:25 06:04 06:38 17:23 17:57 18:36
1 1049417 092 | 314°409 52'  26°544 47 583 54° | 05:225  06:06  06:41 | 17:20  17:56  18:36
2 209241.9 10.2 329205.1 5.1 26259-1 44 583 56° | 05:24  06:07 06:45 17:17 17:54 18:37
3 224°42.1 © 111§ 343°292 51" 27°035 43 583 58° | 05:23  06:09  06:48 17:13 1752 18:38
4 239°42.2 12.0 | 357°53.3  5.0°  27°07.8 4.1 58.4' $60° | 05:22  06:10  06:52 | 17:09  17:51  18:39
5 254°42.4 120 | 12°17.3 49 27°11.9 3.9 584
6 260°42.6 NO08°13.8 | 26°41.2 4.9 S27°158 3.8 584 Lat. Moonrise Moonset
7 284°42.7 14.8 | 41°05.1 4.8 27°19.6  3.6' 58.4' Mon Tue Wed Mon Tue Wed
8 299°42.9 15.7 55°28.9 4.7 27°23.2 3.4 584 N 72° [ [ - [ [ [
o o ] o ’ ’
Slomplovuiomn mmo sy e == o= = o= o=
) : : : : : : 68° | | | | | |
11 344°43.4 18.4 | 98°40.0 4.6  27°329 29 585 06° | mmm p— — p— p— p—
12 350°435 NO08°19.3 | 113°03.5 4.5 S27°358 27 585 64° | 01:44  wmm — 04:26 — —
13 14°43.7 20.3 | 127°27.1 4.5 27°38.5 2.5 58.5 62° | 01:00 03:07 - 05:11 05:05 -
14 20°43.9 21.2 | 141°50.5  4.4'  27°410 24" 585 60° | 00:31  02:15  03:37 05:40  05:58 06:44
15 44°44.0 - 221 | 156°14.0 4.4  27°434 21 585 R ) ) ) ) , ,
16 59°44.2 23.0 | 170°37.4 4.3 27°455 20 585 N5§' | 00:09 0143 02:59 | 06:03  06:30 07:21
17 74°44.4 239 | 185°00.7 4.3  27°475 18 586 220 o 8};38 83;?2 82;5; 8?;?‘3‘ g;jg;
18 89°44.5 NO08°24.9 199°24.0 4.3 S$27°49.3 1.6 58.6’ 52° 00:44 01:54 06:51 07:30 08:26
19 104°44.7 25.8 213°47.3 4.2 27°50.9 1.4 58.6' 50° 00:30 01:39 07:03 07:44 08:41
20 119°44.9 26.7 | 228°105 4.2 27°523 1.3 58.6 45° 00:02 01:09 07:28 08:13 09:11
21 134°45.0 - 27.6 | 242°337 42 27°53.6 1.0 58.6' o
22 149°45.2 285 | 256°56.8 4.1'  27°546 0.9' 58.6' N 40° | 23:39 00:46 | 07:47  08:35  09:34
>3 164°45 4 504 | 5719200 41 279055 07  sg7 35 23:21 00:26 | 08:04  08:54 09:54
= . : - : : - 30° | 23:05 e 00:10 | 08:18  09:10 10:10
SD=160" d=09 SD =159 20° | 22:39 2342 e 08:43  09:38 10:38
N 10° | 22:16  23:18 - 09:04  10:01 11:02
Wed GHOA ch G:'A v Doec d__HP 0° | 21:85 2255 2357 | 09:24 1023 11:25
0 179°455 N08°30.4 | 285°43.1 4.1' S27°56.2 0.5 58.7' o
° ° , ° , , S 10 21:33 22:33 23:35 09:44 10:45 11:47
1 104°45.7 313 | 300°061 41 27°567 03 58.7' 20° | 5111 9909 9312 1006  11:09 1211
2 200°45.8 322 | 314°202  40°  27°57.0 01 587 30° | 2045 2141 2245 1030 1136 12.38
3 224°46.0 331 | 328°522  40'  27°57.1 00 58.7 35° | 2030 2105 2908 1045 1152 1255
‘5‘ ggiojgg gi-g gg;oégg 2-3, g;ogg-é 8-3, gg-;, 40° | 20:12  21:05 2210 | 11:02 1211 13:14
6 269046.5 N08°35-8 12001'2 4'0’ S27°56-4 0.6' 58-8’ 45° 19:51 20:42 21:47 11:23 12:34 13:37
D | Gy MTRE| dsia 40 Saesss oo e | | S| 1920 13 auls | uae  13or  1a0s
8 299°46.8 37.7 40°47.2 4.0 27°54.9 1.0° 58.8 540 18156 19141 20147 12116 13j35 14j37
9 314°47.0 - 386 | 55°10.1 4.0° 27°53.9 12 58.8 s6° | 1839 1991 20:28 1233 1355 1457
10 329°47.1 305 | 69°331 40 27°527 13 588 05 | 1818 1856  20:03 123 1420 1599
1 344°47.3 404 | 83°56.0 40" 277514 16" 588 S60° | 1752 1822  10:30 | 13:19 14554  15:55
12 350°47.5 N08°41.3 | 98°19.0 4.0 S27°49.8 1.8 588
13 14°47.6 422 | 112°41.9 4.0°  27°480 19 589 Sun Moon
14 29°47.8 432 | 127°04.9 4.0°  27°46.1 2.1' 589 Da Eqn.of Time Mer. Mer.Pass. Age
15 44°47.9 © 441 | 141°279 4.0 27°44.0 23" 58.9 Y oo 12" Pass Upper Lower 20-22
16 59°48.1 45.0 | 155°50.9 4.0’ 27°41.7 25 589 mm:ss  mm:ss hh:mm hh:mm  hh:mm | 84-65%
17 74°48.3 459 | 170°13.8 4.0'  27°392 27 589 B 311 15.30 —
18 89°48.4 N08°46.8 | 184°36.8 4.0' S27°36.5 2.9 589’ : : : : j
o | pies wowes | e 0 swas 29 w0 )| o mos po | o dow || )
20 119°48.8 48.6 | 213°22.9 41 27°305 3.2° 589 : : : : :
21 134°48.9 495 | 227°46.0 4.1  27°273 35  59.0’
22 149°49.1 50.4 | 242°09.1 4.1'  27°23.8 3.6' 59.0'
23 164°49.2 51.4 | 256°322 41°  27°202 38  59.0'
SD =160 d =09 SD = 16.0

IERS Earth Orientation data as of 08-Dec-2022
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April 13, 14, 15 UT (Thu., Fri., Sat.)

Aries Venus Mars Jupiter Saturn Stars
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 | 200°55.5 | 141°15.8 N22°09.8 | 100°36.9 N25°02.9 | 180°10.3 NO7°35.3 | 224°37.0 S11°20.6 Alpheratz  357°36.6  29°12.9
1 | 215°57.9 | 156°15.2 10.5 | 115°37.9 02.8 | 195°12.2 35.5 | 239°39.2 20.5 Ankaa 353°09.0 -42°10.9
2 | 231°00.4 | 171°14.6 11.2 | 130°39.0 02.7 | 210°14.1 35.7 | 254°415 20.4 Schedar 349°33.3  56°39.7
3 | 246°02.9 | 186°14.0  -- 11.9 | 145°40.0 - 025 | 225°16.0 - 359 | 269°437 - 20.4 Diphda 348°49.1 -17°51.7
4 | 261°05.3 | 201°13.5 12.6 | 160°41.0 02.4 | 240°17.9 36.2 | 284°46.0 20.3 Achernar  335°21.8 -57°07.2
5 | 276°07.8 | 216°12.9 13.3 | 175°42.1 02.3 | 255°19.8 36.4 | 299°48.2 20.2 Hamal 327°532  23°34.2
6 201°10.3 | 231°12.3 N22°14.0 | 190°43.1 N25°02.2 | 270°21.7 NO7°36.6 | 314°50.4 S11°20.1 Polaris  315°11.4  89°21.8
7 306°12.7 | 246°11.7 14.7 | 205°44.1 02.1 | 285°23.6 36.8 | 329°52.7 20.0 Acamar  315°13.3  -40°12.9
8 | 321°15.2 | 261°11.1 15.4 | 220°45.1 01.9 | 300°25.5 37.1 | 344°54.9 20.0 Menkar ~ 314°08.0 4°10.7
9 336°17.7 | 276°10.5 -+ 16.1 | 235°46.2 - 01.8 | 315°27.4 -+ 37.3 | 359°57.2 -+ 19.9 Mirfak ~ 308°30.8  49°56.6
10 | 351°20.1 | 291°10.0 16.8 | 250°47.2 01.7 | 330°29.3 375 | 14°59.4 19.8 Aldebaran  290°41.5  16°33.3
11 6°22.6 | 306°09.4 17.5 | 265°48.2 01.6 | 345°31.2 37.7 | 30°01.6 19.7 Rigel 281°055  -8°10.6
12 | 21°25.1 | 321°08.8 N22°18.2 | 280°49.2 N25°015 | 0°33.1 NO7°38.0 | 45°03.9 S11°10.7 Bcfl":'!a gggogi'g 42@;;‘
13 36°27.5 | 336°08.2 18.9 | 295°50.3 01.3 | 15°35.0 382 | 60°06.1 19.6 Taa :: 578°03.9  28°37.6
14 51°30.0 | 351°07.6 19.6 | 310°51.3 01.2 | 30°36.9 38.4 | 75°08.4 195 Al ’.‘la 575930 4 1°113
15 66°32.4 6°07.0 -+ 20.3 | 325°52.3 .- OL.1 | 45°38.8 - 386 | 90°10.6 - - 190.4 Bet I”'a"‘ 570°538  7°24.6
16 81°34.9 | 21°06.4 21.0 | 340°53.4 01.0 | 60°40.7 38.9 | 105°12.9 19.3 ecegeuse 563°53 2 2045,
17 | 96°37.4 | 36°05.9 21.7 | 355°54.4 00.0 | 75°42.6 301 | 120°15.1 193 2nopus 258037'6 'f6045‘g
18 | 111°39.8 | 51°05.3 N22°22.4 | 10°55.4 N25°00.7 | 90°445 NO7°39.3 | 135°17.3 S11°19.2 Adhara  255°07.1  -20°00.4
19 | 126°42.3 | 66°04.7 231 | 25°56.4 00.6 | 105°46.4 39.5 | 150°19.6 19.1 Procyon  244°52.4 5°00.9
20 | 141°44.8 | 81°04.1 23.8 | 40°57.5 00.5 | 120°48.3 39.8 | 165°21.8 19.0 Pollux 243°10.1  27°58.3
21 | 156°47.2 | 96°035 - 245 | 55°585 - 00.4 | 135°50.2 - 400 | 180°24.1 - - 19.0 Avior 234°152  -50°353
22 171°49.7 111°02.9 25.2 70°59.5 00.2 150°52.1 40.2 195°26.3 18.9 Suhail  222°47.2 _43°31.8
23 | 186°52.2 | 126°02.3 25.9 | 86°00.5 00.1 | 165°54.0 40.4 | 210°28.6 18.8 Miaplacidus ~ 221°38.2  -69°49.0
Mer.pass. 10:35 v -0.6' d 0.7 m-4.03 v 1.0 d-0.1"m 1.13 v 1.9 d 02" m-2.05 v 22" d0.1 mo0.95 Alphard  217°49.0 -8°45.7
Regulus  207°35.8 11°51.2
Fri | GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe 1937423 61°377
0 | 201°54.6 | 141°01.7 N22°26.6 | 101°01.6 N25°00.0 | 180°55.9 NO07°40.7 | 225°30.8 S11°18.7 Denebola 1827261 14262
. . . . . . . . . Gienah  175°44.8 -17°40.4
1 | 216°57.1 | 156°01.2 27.2 | 116°02.6 24°59.9 | 195°57.8 40.9 | 240°33.0 18.6 Acrux  173°01.1  -63°13.8
2 | 231°59.6 | 171°00.6 27.9 | 131°03.6 50.7 | 210°59.7 411 | 255°35.3 18.6 Gacrux  171°52.7  -57°14.7
3 | 247°02.0 | 186°00.0 - 28.6 | 146°04.6 - 50.6 | 226°01.6 - 413 | 270°375 - - 185 Alioth  166°13.7  55°50.0
4 | 262°045 | 200°59.4 203 | 161°05.7 59.5 | 241°03.5 416 | 285°39.8 18.4 Spica 158°23.5 -11°17.0
5 | 277°06.9 | 215°58.8 30.0 | 176°06.7 50.4 | 256°05.4 41.8 | 300°42.0 18.3 Alkaid  152°52.7  49°11.8
6 292°09.4 | 230°58.2 N22°30.7 | 191°07.7 N24°59.2 | 271°07.3 NO07°42.0 | 315°44.3 S11°18.3 Hadar 148°37.5 -60°29.1
7 | 307°11.9 | 245°57.6 31.4 | 206°08.7 59.1 | 286°09.2 422 | 330°46.5 18.2 Menkent  147°50.0 -36°29.1
8 | 322°143 | 260°57.0 32.0 | 221°09.8 50.0 | 301°11.1 425 | 345°488 18.1 Arcturus  145°48.9  19°03.6
9 | 337°16.8 | 275°56.4 - 327 | 236°10.8 58.9 | 316°13.0 - 427 0°51.0 18.0 Rigil Kent. 139°41.7 -60°55.8
10 | 352°19.3 | 290°55.8 33.4 | 251°1158 58.7 | 331°14.9 429 | 15°53.2 17.9 Kochab  137°18.6  74°03.5
11 7°21.7 | 305°55.3 341 | 266°12.8 58.6 | 346°16.8 431 | 30°55.5 17.9 Zuben'ubi  136°57.3 -16°08.4
12 22°24.2 | 320°54.7 N22°34.7 | 281°13.8 N24°58.5 1°18.7 NO7°43.4 | 45°57.7 S11°17.8 Alphecca  126°04.7  26°38.0
13 37°26.7 | 335°54.1 35.4 | 296°14.9 58.4 | 16°20.6 43.6 | 61°00.0 17.7 Antares  112°17.4  -26°29.0
14 | 52°20.1 | 350°53.5 36.1 | 311°15.9 58.2 | 31°225 438 | 76°02.2 17.6 Atria  107°12.6  -69°03.9
15 67°31.6 5°52.9 - 36.8 | 326°16.9 - - 58.1 | 46°24.4 < 440 | 91°045 - - 176 Sabik  102°043  -15°45.3
16 82°34.1 | 20°52.3 37.4 | 341°17.9 58.0 | 61°26.3 443 | 106°06.7 175 Shaula  96°12.1  -37°07.2
17 97°36.5 | 35°51.7 38.1 | 356°19.0 57.9 | 76°28.2 44.5 | 121°09.0 17.4 Rasalhague 95:59-7 12232-4
18 | 112°30.0 | 50°51.1 N22°38.8 | 11°200 N24°57.7 | 01°30.1 NO7°44.7 | 136°112 S11°17.3 K E'/tf"'” ggofg glogg.s
19 | 127°41.4 | 65°50.5 395 | 26°21.0 57.6 | 106°32.0 449 | 151°13.4 17.3 aus V“St' 80032'1 ‘3;‘048'3
20 | 142°43.9 | 80°49.9 401 | 41°22.0 57.5 | 121°33.9 452 | 166°15.7 17.2 N eg; 759405 26°16.1
21 | 157°46.4 | 95°49.3 - 408 | 56°23.1 - 57.3 | 136°35.8 - 454 | 181°17.9 - - 17.1 AT‘”.' 62°01.4 89586
22 | 172°48.8 | 110°48.7 415 | 71°24.1 57.2 | 151°37.7 456 | 196°20.2 17.0 b ta'k' 53°08.1  .56°395
23 | 187°51.3 | 125°48.1 421 | 86°25.1 57.1 | 166°39.6 458 | 211°22.4 16.9 eS:,sz 799260 489914
Mer.pass. 10:31 v -0.6' d 0.7 m-4.03 v 1.0 d-0.1"m1.14 v 1.9 d 02" m-2.05 v 22" d0.1 mo0.95 Enif 33°40.4 9°58.7
Al Na'ir  27°35.0 -46°50.9
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15: 16.4 -29230-0
0 | 202°53.8 | 140°47.5 N22°42.8 | 101°26.1 N24°57.0 | 181°415 NO7°46.1 | 226°247 S11°16.9 Scheat  13°46.09 287123
1 | 217°56.2 | 155°46.9 435 | 116°27.1 56.8 | 106°43.4 463 | 241°26.9 168 Markab 13731.6 157196
2 | 232°58.7 | 170°46.4 441 | 131°28.2 56.7 | 211°45.3 465 | 256°29.2 16.7 Apr 13 Thu SHA  Mer.pass
3 248°01.2 | 185°45.8 - 44.8 | 146°29.2 - 56.6 | 226°47.2 - 46.7 | 271°31.4 -+ 16.6 Venus  300°20.3 14:36
4 | 263°03.6 | 200°45.2 454 | 161°30.2 56.4 | 241°49.1 47.0 | 286°33.7 16.6 Mars  259°41.4 17:16
5 | 278°06.1 | 215°44.6 46.1 | 176°31.2 56.3 | 256°51.0 47.2 | 301°35.9 16.5 Jupiter  339°14.9 11:58
6 293°08.5 | 230°44.0 N22°46.8 | 191°322 N24°56.2 | 271°52.9 NO7°47.4 | 316°38.1 S11°16.4 Saturn  23°415 09:00
b | e13n | doars  aai | ieas  avo | sowses  aro | eewes 103 | [ AeriaRa SHA - Merpass
. : . : : : : : Venus  299°07.1 14:36
o | 338°15.9 | 275°42.2 - 487 | 236°35.3 55.8 | 316°58.6 48.1 1°44.9 16.2 Mare  259°06.9 1715
10 | 353°18.4 | 290°41.6 49.4 | 251°36.3 55.7 | 332°00.5 483 | 16°47.1 16.1 Jupiter  339°01.3 1155
11 8°20.9 | 305°41.0 50.0 | 266°37.3 55.5 | 347°02.4 485 | 31°49.4 16.0 o :
Saturn  23°36.2 08:57
12 23°23.3 | 320°40.4 N22°50.7 | 281°38.4 N24°55.4 2°043 NO7°48.8 | 46°51.6 S11°16.0
13 | 38°25.8 | 335°30.8 51.3 | 296°30.4 55.3 | 17°06.2 49.0 | 61°53.9 15.9 Apr 15 Sat SHA  Mer.pass
14 | 53°283 | 350°39.2 52.0 | 311°40.4 55.1 | 32°08.1 292 | 76°56.1 15.8 Venus  297°53.8 14:37
15 | 68°30.7 5°38.6 - 526 | 326°41.4 - - 550 | 47°10.0 - 494 | 91°584 .- 157 Mars  258°32.4 17:13
16 | 83°33.2 | 20°38.0 53.3 | 341°42.4 549 | 62°11.9 49.6 | 107°00.6 15.6 Jupiter  338°47.7 11:52
17 | 98°357 | 35°37.4 53.9 | 356°43.5 547 | 77°13.8 49.9 | 122°02.9 15.6 Saturn __ 23730.9 08:53
18 | 113°38.1 | 50°36.8 N22°54.6 | 11°445 N24°54.6 | 92°157 NO7°50.1 | 137°05.1 S11°155 Horizontal parallax
19 | 128°40.6 | 65°36.2 552 | 26°45.5 545 | 107°17.6 50.3 | 152°07.4 15.4 Venus: 0.1
20 | 143°43.0 | 80°35.6 55.9 | 41°46.5 543 | 122°19.5 50.5 | 167°09.6 15.3 Mars: 0.1
21 158°45.5 95°35.0 - 56.5 56°47.5 + - 542 | 137°21.4 - 50.8 | 182°11.9 -+ 153
22 | 173°48.0 | 110°34.4 57.2 | 71°48.6 54.1 | 152°23.3 51.0 | 197°14.1 15.2
23 | 188°50.4 | 125°33.8 57.8 | 86°49.6 53.9 | 167°25.2 51.2 | 212°16.3 15.1

Mer.pass. 10:27

v -0.6" d 0.7 m-4.04

v 1.0 d-0.1'" m1.16

v 1.9 d 0.2’ m -2.05

v 22 d0.1 m0.95
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DUT1 = UT1-UTC = -0.0307 sec

AT = TT-UT1 = 469.2147 sec

2023 April 13 to Apr. 15 UT

h Sun Moon
Thu GHA Dec GHA v Dec d HP Lat Twilight_ . Sunrise Sunset . _Twilight
0 179°49.4 NO08°523 | 270°55.3 4.2' S27°16.4 40  59.0 Naut. _ Civil Civil Naut.
1 194°49.6 532 | 285°18.5 4.2 27°12.4 42" 50.0' N 72° —= 02:10  03:47 20:18  21:58 ——
2 209°49.7 54.1 | 299°41.7 4.2 27°08.2 4.4 59.0 N 70° e 02:43 04:02 20:01 21:22 e
3 224°49.9 + 550 | 314°049 43 27°03.8 45  59.0° 68° | 01:01  03:07  04:15 19:48  20:58 23:15
4 239250.0 55.9 328228.2 4.3: 26259.3 4.7: 59.0: 66° 01:52 03:25 04:25 19:38 20:39 22:15
5 254°50.2 56.8 342°51.5 4.4 26°54.6 4.9 59.1 64° 02:22 03:39 04:34 19:29 20:24 21:43
6 269°50.3 NO08°57.7 | 357°14.9 4.4’ S26°49.7 51 50.1' 62° | 02:44  03:52  04:41 19:21 20:11 21:20
7 284°50.5 58.6 | 11°38.2 4.4  26°446 53  50.1' 60° | 03:01  04:02  04:47 19:15  20:01 21:02
9 314°50.8 09°00.4 | 40°25.2 45 26°33.9 5.7 50.1 56° | 0327 0418 0458 19:04 19-44 5035
1 344°51.1 023 | 69°123 46'  26°224  6.0' 501 52° | 03:47 0431  05:06 | 1855  19:31  20:16
12 359°51.3 NO09°03.2 | 83°35.9 4.7 S26°164  6.1' 59.1' 50° | 03:54  04:36  05:10 18:52 19:26 20:08
13 14°51.5 04.1 | 97°50.6 47 26°10.3 6.4 59.1' 45° | 04:10  04:47  05:18 18:44 19:14 19:51
o o o ’
14 29°51.6 050 | 112723.3 4.8 26°039 65" 50.2 N 40° | 04:23  04:556  05:24 18:37 19:05 19:39
15 44°51.8 059 | 126°471 49 259574 67 502 35° | 0433 0504 0530 1831 1857 1028
ig’ giogé-i’ 83-3 }‘s‘;oﬁ-g ‘S‘-g, ggoig-; S-g, gg-g, 30° | 04:41 0510  05:35 | 18:26  18:51  19:20
: : : : : : - 20° | 04:54 0521  05:43 18:18 18:40 19:07
18 89°52.2 N09°08.6 | 169°58.9 5.0' S25°36.9 7.2 59.2' N 10° | 05:04 0520  05:50 18:10 18:32 18:57
19 104°52.4 09.5 | 184°22.9 5.1'  25°20.7  7.4' 59.2' 0° | 05:12 0536  05:57 18:04 18:25 18:49
o o o il
20 119°52.6 104 | 198°47.0 52 25°223 75 592 s10° | 0518 0542  06:04 1757 18:18 18:43
21 134°52.7 113 | 213°11.2 5.2 25°148  7.7° 592 20° | 0823 0548 0611 1750 1810 18.33
22 149°52.9 122 | 227°354 5.3 25°07.1  7.9' 50.2 30° | 0596 0554  06:18 17.42 18:06 18.34
23 164°53.0 13.1 | 241°59.7 5.4 24°592 8.0 59.3' o ' ' : ' : :
= . : : - : : 35 05:28  05:57  06:23 17:37 18:03 18:32
SD=159" d=09 SD =16.1 40° | 05:20  06:00  06:28 17:32 18:00 18:31
- 45° | 05:30  06:04  06:33 17:27 17:56 18:30
Fr GHA Dec GHA . Dec d__HP $50° | 05:30 06:07  06:40 | 17:20  17:52  18:30
0 179°53.2 N09°14.0 256°24.0 5.4 S§24°51.2 8.2 59.3' 52° 05;30 06209 06;43 17;16 17;51 18;30
1 194°53.3 14.9 | 270°48.5 5.5 24°43.0 8.4 59.3 ° . . . . . .
2 209°53.5 15.8 | 285°13.0 56  24°346 85 593’ Eg‘o 82:28 82:}; 82:‘5‘1 }Z:})S i;i? 121;8
3 224°53.7 16.7 | 299°37.6 57  24°261 87  59.3’ 58° | 0529  06:15 0655 17:05 1745 18:30
4 239°53.8 17.6 | 314°02.2 5.7 24°17.4 88 593 ° : . . . . .
. e A I iu oo A AU S 60 05:29  06:17  07:00 17:00 17:42 18:30
6 260°54.1 N09°19.4 | 342°51.8 59  S23°59.6  9.2' 59.3’ Lat. Moonrise Moonset
7 284°54.3 20.3 | 357°16.6 6.0’ 23°50.4 93" 59.3' Thu Fri Sat Thu Fri Sat
8 299°54 .4 21.2 11°416 6.0 23°41.1 9.4 593 N 72° - - - - - -
9 314°54.6 221 | 26°06.6 6.1’ 23°31.7  9.6° 59.3' o ) .
10 329°54.7 23.1 | 40°31.8 6.2’ 23°221 9.8  59.3' N Zgo = = 82:12 = = (l)géi
11 344°54.9 240 | 54°56.9 6.3  23°123  9.9' 504 66° | mmm 07:02 0540 — 07:34 1055
12 359°55.0  N09°24.9 69°22.2 64" S23°02.4 10.1' 59.4' 64° - 05:36 05:14 - 08:59 11:19
13 14°55.2 25.8 | 83°47.6 6.4  22°523 102' 594 62° | 05:04 0459  04:554 | 07:26  09:36 11:38
14 29°55.4 26.7 98°13.0 6.5 22°42.1 10.3° 594 60° 04:17 04:32 04:38 08:12 10:02 11:54
15 44°55.5 - 276 | 112°385 6.6  22°31.8 10.5° 59.4'
16 59°55.7 285 | 127°04.1 6.7°  22°21.3 10.6° 59.4' N58° | 03:46 0411 0424 | 0843  10:23  12:07
17| Jamss 204 | 141°995 65 20107 o so4 | | %0 | BB 0383 Oz | 0906 lodo  las
o o o ’ o il ’ : : : : :
18 89°56.0 N09°30.3 155°55.6 6.9 S$21°59.9 10.9 59.4 52° 02:48 03:26 03:51 09:40 11:06 12:37
19 104°56.1 31.1 | 170°21.4 6.9°  21°49.0 11.1' 59.4' ° . . . . :
20 119°56.3 32.0 | 184°47.4 7.0’ 21°37.9 112 59.4' 20, | o234 D3 9343 0o mr 1o
i~ oo 20| aite IO SIS o 45 02:06  02:50  03:25 10:21 11:40 13:01
onp ‘ ozg o o1n o o N 40° | 01:43  02:31  03:10 10:43 11:58 13:14
22 149°56.6 33.8 | 213°39.5 7.2 21°15.4 114 594 o
>3 164°56.7 317 | 228°057 73  21°040 116 594’ 35 01:25  02:15  02:57 11:01 12:13 13:26
- - : 30° | 01:09  02:01  02:46 11:17 12:26 13:36
SD=159" d=0.9 SD = 16.2 20° | 00:42  01:37  02:27 11:43 12:48 13:53
o . . . . . .
sl om o [ om . oe o w || M9 00 QU %N pe by uy
0 179°56.9 N09°35.6 | 242°32.0 7.4 S20°52.4 11.77 59.4’ o
1 : 1: 12:47 13:4 14:34
1 194°57.0 36.5 | 256°58.3 7.4’ 20°40.7 11.9' 59.4' S 280 e gg.i? 81_33 13-00 12-0? 14.29
2 209°57.2 37.4 | 271°24.8 75 20°28.8 11.9' 59.5' 30° | 2353 01:03 1334 1423 15:05
3 224°57.3 38.3 | 285°51.3 7.6°  20°16.9 12.1' 59.5' 350 | 9330 0051 1349 14:35 15:14
4 239°57.5 39.2 | 300°17.9 7.7 20°04.8 12.2' 505 20° | 2322 00:38 14.07 14:50 15.05
5 254°57.7 40.1 | 314°446 7.8 19°52.6 12.4'" 59.5 45° 23;02 00;22 14:27 15;07 15;37
o o o ’ o il ’
6 260°57.8  N09°41.0 | 329°114  79' S$19°40.2 124" 595’ s50° | 2237 o 00:03 1453 15:27 15:50
7 284°58.0 41.9 | 343°382 8.0 19°27.8 126’ 595 52° | 2225  93:54 T 15:06 15.37 1550
o o ’ o v . . . . N
8 209°58.1 42.8 | 358°05.2 8.0 19°15.2 12.77 595 510 | 9211 23.44 15:20 15.48 16.07
o o ' o ' . . . . .
9 314°58.3 - 437 | 120322 8.1 19°02.5 12.8' 595 o ) , ) : :
o o , o . , 56 21:55  23:32 15:37 16:01 16:15
10 329°58.4 446 | 26°59.3 8.2 18°49.7 12.9° 595 580 | 2138 2318 1557 b 16.25
11 344°58.6 455 | 41°265 8.3 18°36.8 13.0' 59.5' ° ' ' ' : :
S 60 21:11  23:02 16:21 16:32 16:36
12 359°58.7 NO09°46.4 | 55°53.8 8.4’ S18°23.8 132 59.5'
13 14°58.9 473 | 70°212 85 18°10.6 13.2' 59.5' Sun Moon
14 29°59.0 482 | 84°486 8.5 17°57.4 134 595 Da Eqn.of Time Mer. Mer.Pass. Age
15 44°59.2 - 49.1 | 99°162 8.6 17°440 134 595 Y oo" 12" Pass Upper  Lower | 23-25
16 59°59.3 50.0 | 113°43.8 8.7 17°30.6 13.6' 59.5 mm:ss  mm:ss hh:mm hh:mm  hh:mm | 54-32%
17 74°59.5 50.9 | 128°11.5 8.8’ 17°17.0 13.6° 59.5' PP e e— 201 0611 L840
18 89°59.6  NO09°51.7 | 142°39.3 8.9' S17°03.4 13.8' 59.5' : : : ' :
14 0:27 0:2 12:00 07:11 19:40 | |
19 104°59.8 526 | 157°07.1 8.9’ 16°49.6 13.9° 59.5' 15 80,12 go-og 12:00 0808  20:35 | N ’
20 119°59.9 535 | 171°35.1 9.0’ 16°35.7 13.9° 59.5' . i : i :
21 135°00.1 544 | 186°03.1 9.1’ 16°21.8 14.1' 595
22 150°00.2 55.3 | 200°31.2 9.2’ 16°07.7 14.1' 595
23 165°00.4 56.2 | 214°59.3 9.2’ 15°53.6 142" 59.5'
SD=159" d=09 SD = 16.2/

IERS Earth Orientation data as of 08-Dec-2022
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April 16, 17, 18 UT (Sun., Mon., Tue.)

Aries Venus Mars Jupiter Saturn Stars
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 203°52.9 | 140°33.2 N22°58.4 | 101°50.6 N24°53.8 | 182°27.1 NO7°51.4 | 227°18.6 S11°15.0 Alpheratz  357°36.6  29°12.9
1 218°55.4 | 155°32.6 59.1 | 116°51.6 53.7 | 197°29.0 51.7 | 242°20.8 15.0 Ankaa 353°00.0 -42°10.8
2 233°57.8 | 170°32.0 22°59.7 | 131°52.6 53.5 | 212°30.9 51.9 | 257°23.1 14.9 Schedar 349°333  56°39.7
3 249°00.3 | 185°31.4 23°00.3 | 146°53.6 - 534 | 227°32.8 - 521 | 272°25.3 14.8 Diphda 348°49.1 -17°51.7
4 264°02.8 | 200°30.8 01.0 | 161°54.7 53.3 | 242°34.7 523 | 287°27.6 14.7 Achernar  335°21.8  -57°07.2
5 279°05.2 | 215°30.2 01.6 | 176°55.7 53.1 | 257°36.6 52.6 | 302°29.8 14.7 Hamal 327°53.2  23°34.2
6 | 294°07.7 | 230°29.6 N23°02.3 | 191°56.7 N24°53.0 | 272°38.5 NO7°52.8 | 317°32.1 S11°14.6 Polaris  315°12.0 ~ 89°21.8
7 309°10.2 | 245°29.0 02.9 | 206°57.7 52.8 | 287°40.4 53.0 | 332°34.3 14.5 Acamar  315°13.3  -40°12.8
8 324°12.6 | 260°28.4 03.5 | 221°58.7 52.7 | 302°423 53.2 | 347°36.6 14.4 Menkar ~ 314°08.0 4°10.7
9 339°15.1 | 275°27.8 04.2 | 236°59.7 52.6 | 317°44.2 53.5 2°38.8 14.4 Mirfak  308°30.8  49°56.6
10 | 354°17.5 | 290°27.2 04.8 | 252°00.8 52.4 | 332°46.1 53.7 | 17°41.1 14.3 Aldebaran  200°415  16°33.3
11 9°20.0 | 305°26.6 05.4 | 267°01.8 52.3 | 347°48.0 53.9 | 32°433 14.2 Rigel 281°055  -8°10.6
12 | 24°225 | 320°26.0 N23°06.0 | 282°02.8 N24°522 | 2°49.9 NO7°54.1 | 47°456 S11°14.1 Bcflpf'!a gsgogjg 4208;"2‘
13 39°24.9 | 335°25.3 06.7 | 297°03.8 520 | 17°51.8 543 | 62°47.8 14.1 Taa 't'ﬁ 5789039 28°376
14 54°27.4 | 350°24.7 07.3 | 312°04.8 51.9 | 32°53.7 546 | 77°50.1 14.0 Al '.‘IZ 5759304 1°113
15 69°29.9 5°24.1 07.9 | 327°05.8 - 51.8 | 47°55.6 - 548 | 920523 13.9 Bet l”' m 570°53.8 79246
16 84°32.3 | 20°23.5 08.5 | 342°06.9 51.6 | 62°57.5 55.0 | 107°54.6 13.8 ece geuse 5639530 520437
17 09°34.8 | 35°22.9 09.2 | 357°07.9 515 | 77°59.4 55.2 | 122°56.8 13.8 a”s‘.’ﬁﬂi 5589276 16°45.0
18 | 114°37.3 | 50°22.3 N23°09.8 | 12°08.9 N24°51.3 | 93°01.3 NO7°555 | 137°59.1 S11°13.7 Adhara  255°07.1  -29°00.4
19 | 129°39.7 | 65°21.7 10.4 | 27°09.9 51.2 | 108°03.2 55.7 | 153°01.3 13.6 Procyon  244°52.4 5°00.9
20 | 144°422 | 80°21.1 11.0 | 42°10.9 51.1 | 123°05.1 55.9 | 168°03.6 1355 Pollux 243°10.1  27°58.3
21 159°44.6 95°20.5 <+ 116 57°11.9 - 50.9 | 138°07.0 - 56.1 | 183°05.8 <+ 135 Avior 234°15.3  -59°35.3
22 174°47.1 | 110°19.9 12.3 72°13.0 50.8 | 153°08.9 56.4 | 198°08.1 13.4 Suhail 222°47.2 -43°31.8
23 | 189°49.6 | 125°19.3 12.9 | 87°14.0 50.6 | 168°10.8 56.6 | 213°10.3 13.3 Miaplacidus  221°38.3  -60°49.0
Mer.pass. 10:23 | v -0.6' d 0.6/ m-4.04 | v 1.0’ d-01'm 117 | v 1.9 d02 m-205 | v 22 d0.1' m0.95 Alphard  217°49.1  -8°45.7
Regulus  207°35.8 11°51.2
Mon | GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe  193°423  61°37.7
Denebola  182°26.2 14°26.5
0 204°52.0 | 140°18.7 N23°13.5 | 102°15.0 N24°50.5 | 183°12.7 NO7°56.8 | 228°12.6 S11°13.2 Gienah  175°44.8  -17°40.4
1 219°54.5 | 155°18.1 14.1 | 117°16.0 50.4 | 198°14.6 57.0 | 243°14.8 13.2 Acrux  173°011  -63°13.8
2 234°57.0 | 170°17.5 14.7 | 132°17.0 50.2 | 213°16.5 57.3 | 258°17.1 13.1 Gacrux 1719527  -57°14.7
3 249°59.4 | 185°16.9 15.3 | 147°18.0 - 50.1 | 228°18.4 - 575 | 273°19.3 -+ 13.0 Alioth  166°13.7  55°50.1
4 265°01.9 | 200°16.3 15.9 | 162°19.0 49.9 | 243°20.3 57.7 | 288°21.6 12.9 Spica 158°235 -11°17.0
5 280°04.4 | 215°15.6 16.6 | 177°20.1 49.8 | 258°22.2 57.9 | 303°23.8 12.9 Alkaid  152°52.7  49°11.8
6 205°06.8 | 230°15.0 N23°17.2 | 192°21.1 N24°49.7 | 273°24.1 NO07°58.1 | 318°26.1 S11°12.8 Hadar 148°37.5 -60°29.1
7 310°09.3 | 245°14.4 17.8 | 207°22.1 495 | 288°26.0 58.4 | 333°28.3 12.7 Menkent 147°50.0  -36°29.1
8 325°11.8 | 260°13.8 18.4 | 222°23.1 49.4 | 303°27.9 58.6 | 348°30.6 12.6 Arcturus  145°48.9  19°03.6
9 340°14.2 | 275°13.2 19.0 | 237°24.1 492 | 318°298 58.8 3°32.8 12.6 Rigil Kent. 139°41.7 -60°55.8
10 | 355°16.7 | 290°12.6 19.6 | 252°25.1 49.1 | 333°31.7 50.0 | 18°35.1 1255 Kochab 137°18.6  74°03.5
11 10°19.1 | 305°12.0 20.2 | 267°26.1 48.9 | 348°33.6 503 | 33°37.3 12.4 Zuben'ubi  136°57.3  -16°08.4
12 25°21.6 | 320°11.4 N23°20.8 | 282°27.2 N24°48.38 3°35.5 NO7°59.5 | 48°39.6 S11°123 Alphecca  126°04.7  26°38.0
13 40°24.1 | 335°10.8 21.4 | 297°28.2 48.7 | 18°37.4 59.7 | 63°41.9 12.3 Antares  112°17.3  -26°29.0
14 55°26.5 | 350°10.2 220 | 312°29.2 485 | 33°39.3  07°50.0 | 78°44.1 12.2 Atria  107°12.5  -69°04.0
15 70°29.0 5°09.6 226 | 327°30.2 - 484 | 48°412 08°00.2 | 93°46.4 - - 12.1 Sabik  102°04.2  -15°453
16 85°31.5 | 20°08.9 23.2 | 342°31.2 482 | 63°43.1 00.4 | 108°48.6 12.0 Shaula  96°12.1  -37°07.2
17 | 100°33.9 | 35°08.3 23.8 | 357°32.2 48.1 | 78°45.0 00.6 | 123°50.9 12.0 Rasalhague ~ 95°50.7  12°32.4
o R o R R R R o o Eltanin  90°42.6  51°28.8
18 | 115°36.4 | 50°07.7 N23°24.4 | 12°332 N24°47.9 | 093°46.9 N08°00.8 | 138°53.1 S11°11.9 Kous Aot 839303 34%92.4
19 | 130°38.9 | 65°07.1 25.0 | 27°34.2 47.8 | 108°48.8 01.0 | 153°55.4 11.8 aus V“S . 809341 389480
20 | 145°413 | 80°06.5 25.6 | 42°35.3 47.7 | 123°50.7 01.3 | 168°57.6 11.8 N eglj‘. 759405 26°16.1
21 | 160°43.8 | 95°05.9 - 262 | 57°36.3 - 475 | 138°525 - 01.5 | 183°50.9 11.7 A‘I‘".' 62°01.4 89556
22 | 175°46.2 | 110°05.3 26.8 | 72°37.3 47.4 | 153°54.4 01.7 | 199°02.1 11.6 b t""; 53°08.1 569394
23 | 190°48.7 | 125°04.7 27.4 | 87°38.3 472 | 168°56.3 01.9 | 214°04.4 115 eDaZ;’Zb 199260 489914
Mer.pass. 10:19 v -0.6" d 0.6/ m-4.04 v 1.0 d-0.1" m1.18 v 1.9 d 0.2 m-2.05 v 2.3 d0.1 mO0.95 Enif 33°40.4 9°58.7
Al Na'ir  27°35.0 -46°50.8
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut ~ 15°16.4  -29°30.0
o o o o o o o o o Scheat 13°46.9 28°12.3
0 205°51.2 | 140°04.0 N23°28.0 | 102°39.3 N24°47.1 | 183°58.2 NO08°02.2 | 229°06.6 S11°11.5 o o
1 | 220°536 | 155°03.4 28.6 | 117°40.3 46.9 | 199°00.1 02.4 | 244°08.9 114 Markab _13°31.6 157196
2 235°56.1 | 170°02.8 201 | 132°41.3 46.8 | 214°02.0 02.6 | 259°11.1 11.3 Apr 16 Sun SHA  Mer.pass
3 250°58.6 | 185°02.2 - 207 | 147°423 - 46.6 | 229°03.9 - 028 | 274°13.4 -+ 11.2 Venus  296°40.3 14:38
4 266°01.0 | 200°01.6 30.3 | 162°43.3 46.5 | 244°05.8 03.0 | 289°15.6 11.2 Mars 257°57.7 17:11
5 281°03.5 | 215°01.0 30.9 | 177°44.4 46.3 | 259°07.7 03.3 | 304°17.9 11.1 Jupiter  338°34.2 11:49
6 296°06.0 | 230°00.4 N23°31.5 | 192°45.4 N24°46.2 | 274°09.6 NO08°03.5 | 319°20.2 S11°11.0 Saturn  23°25.7 08:49
7 311°08.4 | 244°59.8 32.1 | 207°46.4 46.0 | 289°11.5 03.7 | 334°22.4 10.9 Apr 17 Mon SHA Mer.pass
8 326°10.9 | 259°59.1 32.6 | 222°47.4 45.9 | 304°13.4 03.9 | 349°247 10.9 Venus  295°26.6 14:30
9 341°13.4 | 274°58.5 - 332 | 237°48.4 45.8 | 319°15.3 04.2 4°26.9 10.8 Mare 2579929 1710
10 | 356°15.8 | 289°57.9 33.8 | 252°49.4 45.6 | 334°17.2 04.4 | 19°29.2 10.7 Jupi 338°20.6 11:46
1 11°18.3 | 304°57.3 34.4 | 267°50.4 455 | 349°10.1 04.6 | 34°31.4 106 upiter : '
: : . : : : . - : Saturn  23°20.5 08:46
12 26°20.7 | 319°56.7 N23°35.0 | 282°51.4 N24°45.3 4°21.0 NO08°04.8 | 49°33.7 S11°10.6
13 | 41°232 | 334°56.1 35.5 | 207°52.4 452 | 19°22.9 05.1 | 64°35.9 10.5 Apr 18 Tue SHA  Mer.pass
14 | 56°25.7 | 349°55.5 36.1 | 312°53.4 450 | 34°24.8 05.3 | 79°38.2 10.4 Venus  294°12.9 14:40
15 71°28.1 4°54.8 - 36.7 | 327°54.5 449 | 49°26.7 055 | 94°40.4 10.4 Mars 256 °48.1 17:08
16 86°30.6 | 19°54.2 37.3 | 342°55.5 447 | 64°286 05.7 | 109°42.7 10.3 Jupiter  338°07.1 11:43
17 | 101°33.1 | 34°53.6 37.8 | 357°56.5 446 | 79°30.5 05.9 | 124°45.0 10.2 Saturn _ 23715.5 08:42
18 | 116°35.5 | 49°53.0 N23°38.4 | 12°57.5 N24°44.4 | 04°324 N08°06.2 | 139°47.2 S11°10.1 Horizontal parallax
19 | 131°38.0 | 64°52.4 39.0 | 27°585 443 | 109°34.3 06.4 | 154°49.5 10.1 Venus: 0.1
20 | 146°40.5 | 79°51.8 39.6 | 42°59.5 441 | 124°36.2 06.6 | 169°51.7 10.0 Mars: 0.1
21 | 161°42.9 | 94°51.1 - 40.1 | 58°005 - 440 | 139°38.1 - 06.8 | 184°54.0 - 09.9
22 176°45.4 | 109°50.5 40.7 73°01.5 43.8 | 154°40.0 07.1 | 199°56.2 09.8
23 | 191°47.8 | 124°49.9 413 | 88°02.5 437 | 169°41.9 07.3 | 214°585 09.8

Mer.pass. 10:15

v -0.6' d 0.6’ m -4.05

v 1.0 d-0.1" m1.19

v 1.9 d 0.2’ m -2.05

v 23 d0.1 m0.94

https://pypi.org/project/skyalmanac/
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DUT1 = UT1-UTC = -0.0314 sec

AT =
TT-UT1 = 469.2154 sec

2023 April 16 to Apr. 18 UT

h
S Sun
un GHA Dec Moon
0 180°00.5 GHA v D
! 195°00.7 N09°57.1 | 229°27.6 9.3’ = d__HP
2 210000:8 58.0 | 243°55.9 9'4' 515039,4 14.4’ 595 Lat. N Twilight
; Peore  0ovues | sravens P 505 | | N72° aut.  Civil | Sunrise | Sunset Twilight
240° .8 | 272°52.8 & : 14.5 . —= . Civil
5 s cons | ap2ons o8 14°56.1  14.5' ggg N7 | o 01:41 0329 | 20:3¢  22:28 Naut.
6 e 015 | 301°50.0 6 14°416 147 2, 68° | 02:23  03:47 . ' =
270°01.4 N10° : 9.7 14°92 : 59.5 = 02:50 20:15 21:42
7 285°01.5 0°02.4 | 316°18.7 9.8’ 6.9 148 595 66° | 0127 031 0402 | 20:00 211 T
8 ong 03.3 330° : S14°12.1 14.8' 64° 02: 11 04:13 19: 13 ——
300°01.7 474 98 ° 4.8' 595’ 2:04  03:27 9:48  20:52
9 315°01.8 042 | 345°163 99 13°57.3 149 595’ 62° | 02:30  03:4 04:23 19:38 203 22:41
10 330°02.0 - 05.1 | 350°45.2  10.0° 13°424  15.0' 50 5' 60° | 02:49 03:5é 04:31 19:30 2012? 22:00
1 345°02.1 82'8 14°142  10.° Eo?"‘ 150' 505 N5 | 0305 04:01 0439 | 1922 20:09 ﬁ}:?
12 0°02.3  N10° : 28°432 10.1' 100 24 151" 59.5 56° | 03:18 041 04:45 19:16 20 13
13 15°02.4 10°07.8 | 43°123 102’ 573 152" 59.5’ 54° | 0329 04 0 0450 19:10 1 00 20:57
14 30°02.6 086 | 57°415 103 512242.1 153 505 52° | 03:39 oiéz 04:55 | 10:05 lgiii 20:43
15 25°02. 09.5 | 72°1 : 2°26.8 15.3' : 50° : : 05:00 : : 20:32
02.7 0.8 10.3' ° 5.3 59.5' 03:47 04:3 19:01 19:
16 o 10.4 o : 12°115 : 45° _ 30 05:04 . 37 20:22
60 86°40.1 : 15.4 , 04:04 . 18:5 .
17 7508§'g 11.3 | 101°09.5 }82 11°56.1  15.5' ggg N 40° | 04:18 04:42  05:13 18:4? }gié 20:14
18 wosa N (122 | 115°38.9 04 10406 155 595 400 | O4as a2 0520 | 1840 1 ' 19:56
19 105°03.3 10°13.1 | 130°08.4 10.6' 251 15.6' 59.5' 30° | 0438 5:00 05:26 18.34 9:08 19:42
20 120°03.4 140 | 144°380 10.6' §11°09.5 157 59.5' 20° | 04:52 85307 0531 | 1828 19:00  19:31
21 135°03.6 ig.s 150°07.6 107 18:53.8 157 595’ N 10° | 05.03 ogég 0541 | 1819 123‘5&’ 19:22
22 150°03. - 157 | 173°37 : 381 15 : 0° : : 05:49 : : 19:08
3.7 3 107 o 7 595 05:11  05:3 18:11 18:
23 165°0 16.6 | 188°0 : 10°22.4 15.8' o :35 05:56 : 32 18:57
3.9 7.0 108 o 5.8 595’ $10° | 051 18:03 182
SD — 15.9/ 17.5 | 202°36.8 10.9' 10°066 159’ 59.5' 20° 05:23 05:42 06:04 17:55 24 18:48
. d—09 : 09°50.7 15.9' 59'5' 30° 05:2 05:49 06:11 17: 18:17 18:41
Mon GHA SD = 16.2 - 35° 228 05:56  06:20 48 18:10 18:36
Dec o 05:30 05:59 . 17:39 18:03 .
0 180° GHA v 40 05:32 06:25 17:34 18:31
04.0 N10°1 S Dec o : 06:03 06: : 17:59 18:
! 195°04.2 8.4 | 217°06.7  10.9' d___HP 45° | 05:33 0607 31 | 17:28 175 8:29
2 210°04.3 103 | 231°36.6 11.0° S09°348  16.0' 59.5' S 50° | 05:3 ' 06:37 | 1721 17: 5 1827
3 2250045 20.2 | 246°06.6 11'8, 09°188 160 59‘2, 52° 0513‘5l 06:12  06:45 | 17:14 51 18:25
4 240°04.6 . 51.0 260°36.6 111" 89002_8 160' 504 514° | 05.35 8214 06:48 1710 };46 18:24
5 255°04.8 1.9 | 275°06.6 11.1' 8°46.8 161 5.4’ 56° | 0535 0 16 06:52 | 17:06 44 18:24
6 270°04.9 28 | woess 112 ogies 16 50.4 OO I s S U s 17:42 1823
7 285005'0 N10°237 | 304°06.9 1 - 08°14.5 16.2 59'4’ S 60° 05-36 06121 07:01 16;57 17:40 18:23
8 300°05.2 246 | 318°37.1 1}? S07°58.3 162 594 6:24  07:07 | 16:51 };gz 18:23
. . . o . B - : .
19 315°05.3 . 32‘3‘ 333°07.4  1L.3' 8;52‘2'1 163" 59.4' Lat. Moonrise 18:22
0 330°05.5 3| 347°37.7 114 258 163" 594 Sun Mon Tu Moonset
1 345°05.6 ;;'2 2°08.1 11.4' 82009-5 163 59.4° NT72° | 06:22  05:29 : Sun Mon T
: 1 16° - 53.2 ' ) ’ : 04:51 . ue
ig 12:05,8 N10°29.0 31032'; 11.4 06°36.9 12131' ggj‘ N (75(8)2 85:54 05:17 04:49 12'10 14:49 17:12
14 30082'(9) 208 | 45°39.4 ﬂg §06°20.5  16.5' 59'4, 66° 02?(33 05:07  04:47 1;2151 14:58 17:09
15 15°06 2 307 | 60°099 116’ 06°04.0 16.4' 59.4’ 64° | 05.02 04:59 04:45 13.00 15:05 17:07
16 60006-3 - 316 74°40 4 11.6' 05°47.6 165 59-4' 62° 04:50 04:52 04:44 13:22 15:10 17:06
17 75°06.5 325 | 89110 e Tl 168 20,3 020 | w50 Jado a2 1322 115 1704
18 °06. | oy 1S oesss Iow 3 Ns8° | o4 : 0441 | 13: ; 17:03
90°06.6 N10° : 11.7 04° : 59.3 58 04:31 3:41 15:23
19 105°0 : 10°34.2 118°12.3 ' 58.1 16.5' 503" 56° : 04:36 04:40 ) . 17:02
% | 1200060 2SR LT SMae e wl o | a3 M 1345 1920 170l
21 135°07.0 36.0 | 147°13.8 118’ 04°250  16.6 5.3 520 | 0410 0428 0438 | 1401 1529  17:01
22 150°07.2 - 369 | 161°445 118 04°08.4  16.6' 203 o | Gy Dams 03 o 1532 1700
23 165°07 3 378 | 176°153 118’ 03°51.8  16.6 50.3' 45° | 03:52 84122 04:37 1411 15:34 16:59
SD = 15.9 386 | 190°462  11.9° 03°35.2  16.6’ 50.3" N 40° | 03: 415 04:36 14:22 15:36 16:59
9 d=09 - 03°18.6 16.6' 59.3' 400 | G342 000 0434 5:40  16:57
Tue G SD — 16.2 : . 3:33  04:04 : 14:30 15:44 .
HA D 30 03:25 04:33 14:37 16:56
0 ec GHA 20° . 04:00 04: . 15:47 16:
180°07.5 o v D 0° | 03:12 32 | 14:44 55
1 105°07.6 N10°39.5 | 205°17.0 11.9' ec d HP N 10° | 03-00 03:53 04:31 14:55 15:50 16:55
2 210°07.7 1(1)4 219°47.9 118, 583202-0 6.7 59.2' 0° | 0249 ggig 04:29 15:04 }ggg 16:53
3 225907 3 | 234°18 : 453  16.6' : o ' : 04:28 . : 16:52
7.9 8 1.9 ° 6 592 S10° | 02:37 1513 160
4 240°08 421 | 248°49 : 02°287 16.7° o : 03:33 04 03 16:51
0 7 120 7 59.2 20 . 4:27 .
5 255°08.2 g'g 563020-7 12,8' 8?:;22 16.7' 59_3 30° 85?3 ggzig 04:25 igif 12:27 16:50
6 270°0 . 77°51.7 12.0' : 16.6' 59.2' 35° : 04:24 11 16:48
8.3 N10° 0 01°38 2 02:04  03:1 15:42 16:
7 285° 448 | 202°227 , 7167 59.2' 40° | o1: 14 0423 | 15 15 16:47
8 200°086 M8 | 227227 1200 S01720 167 592 o | ouee D309 e 1048 018 104
o 315°08.7 105 | 3210247 1200 s 108 59.2 s50° | 0130 300 o) oot 02 1o
10 330°08. © 474 | 335°5 ' 487  16.7 : o : 02:56 . : : 16:44
8.9 58 12.1' 6.7 59.1 52 . 04:19 .
1 345°00.0 483 | 3507269 121 000520 160 co1 Vo | o Dom el 1612 1628 1643
12 o : 4°57.9 T 4 167 T 56° : 49 041 : 30 16
0°09.1 N10° 9 121" N00° 59.1 6° | 0L:10 : 18 | 16:21 42
13 ° 0°50.0 19° 01.3 16.6' s o 02:45 04: 16:31 16:
15 9°29.0 , . 50.1 58 . 17 . 6:41
14 009-3 50.9 340 1211 N00°17.9 , i S 60° 01:01 02:40 04:1 16:26 16:34 16:4
30°09.4 002 121’ o 167 59.1 00:51 6 | 16:31 1
15 45009l5 51.7 48°31.3 12'1v 00”34.6 16.6’ 59'1, : 02:35 04:15 16:38 16:36 16:40
16 60°09.7 e 63°024 121" 8(11251.2 166 591" S ' 1639 16:39
17 75°09.8 . -5 77°33.6 12.2' 0 007'8 16.6° 59.0° Day Eqn.of Time M Moon
18 o 44 | 92°047 : 19244 166 : 00" h er Mer.P
00°10.0 N10° 7122 01°4 : 59.0 12 p r.Pass. A
19 ° 0°55.2 | 106° 1.0 16.6' , mm: ass u ge
20 105010'1 56.1 121035'9 122"  NO1°57.6 16 290 ss  mm:ss | hh:mm hhpper Lower 26-28
20°10.2 ’ 71 122 oy 5 59.0° 16 | 00:02 ‘mm  hh:mm | 22-69
21 135° 57.0 | 135°38.3 < 02°14.1 16.5' - 17 : 00:09 12:00 . 2-6%
22 120105 578 | 150°094 122 0306 165 5.0 | e 00 1200 001 2126 | g
23 ol 58.7 | 164° : 02°47.1 . . 30 00:37 11 51 22:15 | |
165°1 40.6 : 16.5 . 1:59
sD 06 59.6 179011'8 12-2 03°03.6 16.5' 58.9 10:39 23:03
= ’ : 2.2 ' : 58.9'
159 d=09 > 0201 o4 59
SD = 16.2" .

IE i
RS Earth Orientation data as of 08-Dec-2022

Page 73

https: i j
ps:/ /pypi.org/project/skyalmanac/




April 19, 20, 21 UT (Wed., Thu., Fri.)

Mer.pass. 10:03

v -0.6" d 0.5 m -4.06

v 1.0 d-0.2’ m 1.23

v 1.9 d 0.2 m-2.05

v 23 d0.1’ m0.94

https://pypi.org/project/skyalmanac/
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Aries Venus Mars Jupiter Saturn Stars
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 206°50.3 | 139°49.3 N23°41.8 | 103°03.5 N24°43.5 | 184°43.8 NO08°07.5 | 230°00.7 $11°09.7 Alpheratz  357°36.6  29°12.9
1 221°52.8 | 154°48.7 424 | 118°04.5 43.4 | 199°45.7 07.7 | 245°03.0 09.6 Ankaa 353°09.0 -42°10.8
2 236°55.2 | 169°48.1 43.0 | 133°05.6 432 | 214°47.6 07.9 | 260°05.3 09.6 Schedar 349°33.3  56°39.7
3 251°57.7 | 184°47.4 - 435 | 148°06.6 - 431 | 229°495 - 08.2 | 275°07.5 - 095 Diphda 348°49.1 -17°51.7
4 | 267°00.2 | 199°46.8 441 | 163°07.6 429 | 244°51.4 08.4 | 290°09.8 09.4 Achernar  335°21.8  -57°07.2
5 282°02.6 | 214°46.2 446 | 178°08.6 428 | 259°53.3 08.6 | 305°12.0 09.3 Hamal 327°532  23°34.2
6 | 297°05.1 | 2290°45.6 N23°45.2 | 193°00.6 N24°42.6 | 274°55.2 NO08°08.8 | 320°14.3  S11°09.3 Polaris  315°12.4  89°21.8
7 312°07.6 | 244°45.0 45.8 | 208°10.6 425 | 289°57.1 09.1 | 335°16.5 09.2 Acamar  315°13.3  -40°12.8
8 327°10.0 | 259°44.3 46.3 | 223°11.6 423 | 304°59.0 09.3 | 350°18.8 09.1 Menkar  314°08.0 4°10.7
9 342°12.5 | 274°43.7 46.9 | 238°12.6 42.1 | 320°00.9 09.5 5°21.0 09.0 Mirfak  308°30.8  49°56.6
10 | 357°15.0 | 289°43.1 47.4 | 253°13.6 42,0 | 335°02.8 09.7 | 20°233 09.0 Aldebaran  290°41.6  16°33.3
11 12°17.4 | 304°42.5 48.0 | 268°14.6 418 | 350°04.7 09.9 | 35°25.6 08.9 Rigel 281°05.5  -8°10.6
12 | 27°1009 | 319°41.9 N23°485 | 283°156 N24°417 | 5°06.6 N08°10.2 | 50°27.8 S11°08.8 Bcflpj'!a gggogi'g 4202;"2‘
13 42°22.3 | 334°41.2 49.1 | 298°16.6 415 | 20°08.5 104 | 65°30.1 08.8 Eloath  278°03.9  28°376
14 57°24.8 | 349°40.6 496 | 313°17.6 41.4 | 35°10.4 106 | 80°32.3 08.7 Al '.‘la 5769304 10113
15 72°27.3 4°40.0 50.2 | 328°18.7 412 | 50°12.3 10.8 | 95°34.6 - 08.6 Bet I”'a"‘ 570°83.8  7°04.6
16 87°20.7 | 19°39.4 50.7 | 343°19.7 411 | 65°14.2 11.0 | 110°36.8 08.5 ece geuse 563°533  52°42.7
17 | 102°32.2 | 34°38.8 51.3 | 358°20.7 40.9 | 80°16.1 11.3 | 125°39.1 08.5 Q”SCI’EE: 5589276 16°45.0
18 | 117°34.7 | 49°38.1 N23°51.8 | 13°21.7 N24°40.8 | 95°18.0 NO08°11.5 | 140°41.4 S11°08.4 Adhara  255°07.1  -20°00.4
19 | 132°37.1 | 64°37.5 524 | 28°22.7 40.6 | 110°19.9 11.7 | 155°43.6 08.3 Procyon  244°52.4 5°00.9
20 | 147°39.6 | 79°36.9 529 | 43°23.7 40.4 | 125°21.8 11.9 | 170°45.9 08.3 Pollux  243°10.1  27°58.3
21 | 162°42.1 | 94°36.3 - 535 | 58°247 - 40.3 | 140°237 - - 12.2 | 185°48.1 - 08.2 Avior 234°153  -50°353
22 177°44.5 109°35.7 54.0 73°25.7 40.1 155°25.6 12.4 200°50.4 08.1 Suhail 222°47.3 -43°31.8
23 | 192°47.0 | 124°35.0 545 | 88°26.7 40.0 | 170°27.5 12.6 | 215°52.7 08.0 Miaplacidus ~ 221°38.3  -69°49.0
Mer.pass. 10:11 v -0.6" d 0.6’ m -4.05 v 1.0 d-02"m1.21 v 19" d 0.2’ m-2.05 v 23 d0.1 m0.94 Alphard  217°49.1 -8°45.7
Regulus  207°35.8 11°51.2
Thu | GHA GHA Dec GHA Dec GHA Dec GHA Dec D ubhe }333‘2‘@'2 ?fgg;
0 207°49.5 | 139°34.4 N23°55.1 | 103°27.7 N24°39.8 | 185°29.4 NO08°12.8 | 230°54.9 S11°08.0 eg?en‘;ﬁ 175°448  -17°404
1 222°51.9 | 154°33.8 55.6 | 118°28.7 39.7 | 200°31.3 13.0 | 245°57.2 07.9 Acrux  173°011  -63°13.8
2 237°54.4 169°33.2 56.2 133°29.7 39.5 215°33.2 13.3 260°59.4 07.8 Gacrux 171°52.7 _57°14.7
3 252°56.8 | 184°32.5 - 56.7 | 148°30.7 - 303 | 230°35.1 - - 13.5 | 276°017 - 07.8 Alioth  166°13.7  55°50.1
4 | 267°59.3 | 199°31.9 57.2 | 163°31.7 39.2 | 245°37.0 13.7 | 291°03.9 07.7 Spica 158°23.5 -11°17.0
5 283°01.8 | 214°31.3 57.8 | 178°32.7 39.0 | 260°38.9 13.9 | 306°06.2 07.6 Alkaid  152°52.7  49°11.8
6 208°04.2 | 229°30.7 N23°58.3 | 193°33.7 N24°38.9 | 275°40.8 NO08°14.2 | 321°08.5 S11°07.5 Hadar 148°37.4  -60°29.1
7 313°06.7 | 244°30.1 58.8 | 208°34.7 38.7 | 290°42.7 14.4 | 336°10.7 07.5 Menkent  147°58.9  -36°29.1
8 328°00.2 | 259°29.4 50.4 | 223°35.7 38.6 | 305°44.6 146 | 351°13.0 07.4 Arcturus  145°48.9  19°03.6
9 343°11.6 | 274°28.8 23°50.9 | 238°36.7 38.4 | 320°46.5 148 6°15.2 07.3 Rigil Kent. 139°41.7 -60°55.9
10 | 358°14.1 | 289°28.2 24°00.4 | 253°37.8 38.2 | 335°48.4 150 | 21°17.5 07.3 Kochab 137°18.6  74°03.5
11 13°16.6 | 304°27.6 00.9 | 268°38.8 38.1 | 350°50.3 153 | 36°10.8 07.2 Zuben'ubi  136°57.3 -16°08.4
12 28°19.0 | 319°26.9 N24°01.5 | 283°39.8 N24°37.9 5°52.2  N08°15.5 | 51°22.0 S11°07.1 Alphecca  126°04.6  26°38.0
13 43°21.5 | 334°26.3 02.0 | 298°40.8 37.8 | 20°54.1 157 | 66°24.3 07.0 Antares  112°17.3  -26°29.0
14 58°23.9 | 349°25.7 02.5 | 313°41.8 376 | 35°56.0 159 | 81°26.5 07.0 Atria  107°12.5  -69°04.0
15 73°26.4 4°25.1 03.0 | 328°42.8 - 374 | 50°57.9 .- 16.1 | 96°28.8 - 06.9 Sabik  102°04.2  -15°45.3
16 88°28.9 | 19°24.4 03.6 | 343°43.8 373 | 65°59.8 16.4 | 111°31.1 06.8 Shaula  96°12.1  -37°07.2
17 | 103°31.3 | 34°23.8 04.1 | 358°44.8 37.1 | 81°0L.7 16.6 | 126°33.3 06.8 Rasalhague 95259-7 12:32-4
18 | 118°33.8 | 49°232 N24°04.6 | 13°458 N24°37.0 | 06°03.6 N08°16.8 | 141°35.6 S11°06.7 K E'/t;”'” 320‘3‘22 31033'8
19 | 133°36.3 | 64°22.6 05.1 | 28°46.8 36.8 | 111°05.5 17.0 | 156°37.8 06.6 aus V“St' 80032'1 '3;‘048'3
20 | 148°38.7 | 79°21.9 05.6 | 43°47.8 36.6 | 126°07.4 17.2 | 171°40.1 06.5 N eg; 759405 26°16.1
21 | 163°41.2 | 04°213 - 062 | 58°48.8 - 365 | 141°09.3 -+ 175 | 186°42.4 - 065 AT".' 62°014 89556
22 | 178°43.7 | 109°20.7 06.7 | 73°49.8 36.3 | 156°11.2 17.7 | 201°44.6 06.4 b ta": 539081  .56°39.4
23 | 193°46.1 | 124°20.1 07.2 | 88°50.8 36.2 | 171°13.1 17.9 | 216°46.9 06.3 eszng 109060 489914
Mer.pass. 10:07 v -0.6' d 0.5 m -4.06 v 1.0 d-02"m1.22 v 1.9 d 0.2’ m-2.05 v 23 d0.1 m0.94 Enif 33°40.4 9°58.7
Al Na'ir  27°35.0 -46°50.8
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15216.4 —29230.0
0 | 208°48.6 | 130°10.4 N24°07.7 | 103°51.8 N24°36.0 | 186°15.0 NO08°18.1 | 231°49.1 S11°06.3 Scheat  13°46.9  28712.3
1 | 223°511 | 154°188 082 | 118°52.8 35.8 | 201°16.9 184 | 246°51.4 06.2 Markab 13731.6 157196
2 238°53.5 | 169°18.2 08.7 | 133°53.8 35.7 | 216°18.8 18.6 | 261°53.7 06.1 Apr 19 Wed SHA  Mer.pass
3 253°56.0 | 184°17.6 09.2 | 148°54.8 355 | 231°20.7 - - 18.8 | 276°55.9 06.0 Venus  292°59.0 14:41
4 | 268°58.4 | 199°16.9 09.8 | 163°55.8 35.3 | 246°22.6 19.0 | 291°58.2 06.0 Mars 256°13.2 17:07
5 284°00.9 | 214°16.3 10.3 | 178°56.8 35.2 | 261°24.5 19.2 | 307°00.5 05.9 Jupiter  337°53.5 11:40
6 299°03.4 | 229°15.7 N24°10.8 | 193°57.8 N24°35.0 | 276°26.4 NO08°19.5 | 322°02.7 S11°05.8 Saturn _ 23°10.4 08:39
o | eonss | seecias  11s | ases 43 | 6oss 106 | mors  ons | [Aer20The o SHA - Merpass
: : : : : : : : : Venus  291°45.0 14:42
9 344°10.8 | 274°13.8 12.3 | 239°00.8 345 | 321°32.1 20.1 7°00.5 05.6 Mare 2559383 17:05
10 | 350°13.2 | 289°13.2 12.8 | 254°01.8 34.4 | 336°34.0 203 | 22°118 05.6 Jupiter  337°40.0 1137
1 14°15.7 | 304°12.5 13.3 | 269°02.8 34.2 | 351°35.9 206 | 37°14.0 05.5 Saturn  23°05.5 08:35
12 20°18.2 | 319°11.9 N24°13.8 | 284°03.8 N24°34.0 6°37.8 N08°20.8 | 52°16.3 S11°05.4 -
13 | 44°206 | 334°11.3 14.3 | 299°04.8 339 | 21°39.7 21.0 | 67°18.6 05.3 Apr 21 Fri SHA  Mer.pass
14 59°23.1 | 349°10.7 14.8 | 314°05.8 337 | 36°41.6 212 | 82°20.8 05.3 Venus 2907309 14:43
15 74°25.6 4°10.0 15.3 | 329°06.8 - 335 | 51°435 214 | 97°23.1 - 05.2 Mars  255°03.2 17:03
16 89°28.0 | 19°09.4 15.8 | 344°07.8 334 | 66°45.4 21.7 | 112°25.3 05.1 Jupiter  337°26.4 11:34
17 | 104°305 | 34°08.8 16.3 | 359°08.8 33.2 | 81°47.3 21.9 | 127°27.6 05.1 Saturn __ 23700.6 08:31
18 | 119°32.9 | 49°08.2 N24°16.8 | 14°09.8 N24°33.0 | 96°49.2 NO08°22.1 | 142°20.9 S11°05.0 Horizontal parallax
19 | 134°354 | 64°07.5 17.3 | 29°10.8 32,9 | 111°51.1 223 | 157°32.1 04.9 Venus: 0.1
20 | 149°37.9 | 79°06.9 17.8 | 44°118 32.7 | 126°53.0 225 | 172°34.4 04.9 Mars: 0.1
21 | 164°40.3 | 94°06.3 183 | 59°12.8 - 325 | 141°54.9 - 22.8 | 187°36.7 - 04.8
22 179°42.8 | 109°05.6 18.7 74°13.8 32.4 | 156°56.8 23.0 | 202°38.9 04.7
23 | 194°453 | 124°05.0 19.2 | 89°14.8 322 | 171°58.7 23.2 | 217°41.2 04.6




DUT1 = UT1-UTC = -0.0341 sec AT = TT-UT1 = 469.2181 sec 2023 April 19 to Apr. 21 UT

h Sun Moon
Wed GHA Dec GHA v Dec d HP Lat. N '[wnllgh(t:_ ) Sunrise | Sunset C' _':'wnllgh'\tI .
0 180°10.8  N11°00.5 | 193°43.0 12.2° NO03°365 16.4' 58.9’ aut. v v aut.
1 195°10.9 01.3 208°14.2 12.2 03°52.9 16.4’ 58.9' N 72° —= 01:01 03:11 20:51 23:15 —=
2 210°11.0 02.2 | 222°454 12.2 04°09.3 16.3' 58.8 N 70° e 02:00 03:32 20:29 22:05 e
3 225°11.2 - 03.1 | 237°16.5 12.2 04°25.6 16.4’" 58.8' 68° e 02:33 03:49 20:12 21:30 e
4 240:11.3 03.9 251:47.7 12.2: 04:42.0 16.2: 58.8: 66° 00:53 02:57 04:02 19:59 21:05 23:21
5 255°11.5 04.8 266°18.9 12.2 04°58.2 16.3 58.8 64° 01:44 03:15 04:13 19:47 20:46 22:20
6 270°11.6 N11°05.7 280°50.1 12.2 N05°14.5 16.2 58.8’ 62° 02:14 03:30 04:22 19:38 20:31 21:48
7 285°11.7 06.5 205°21.2 12.2 05°30.7 16.2 58.7' 60° 02:37 03:42 04:30 19:30 20:18 21:25
9 315212.0 - 08.3 32422345 12.1 06203.0 1641‘ 58.7: 56° 03:08 0402 04:43 19:16 19:58 20:52
10 330°12.1 001 | 338°547 121'  06°191 160' 58.7 21° | 0320 0410 0448 | 1911 1980  20.40
11 345°12.3 10.0 353°25.8 12.1 06°35.1 16.0 58.7 52° 03:31 04:17 04:53 19:06 19:43 20:29
12 0°12.4 N11°10.9 7°56.9 12.1° N06°51.1 16.0’ 58.6' 50° 03:40 04:23 04:58 19:01 19:36 20:20
13 15°12.5 11.7 22°28.0 12.1 07°07.1 15.9' 58.6' 45° 03:59 04:36 05:07 18:51 19:22 20:01
14 30°12.7 12.6 36°59.1  12.1 07°23.0 15.9° 58.6' N 40° | 04:13  04:47 05:15 18:43 10:12 19:46
o o ’ o il il - - " - - -
15 45012.8 13.5 51030.2 12.1' 07038.9 15.8' 58.6’ 35° 04:25 04:56 05:22 18:36 19:03 19:34
16 60012.9 14.3 66001.2 12.0v 07054.7 15.7 58.5’ 30° 04:34 05:04 05:28 18:30 18:55 19:24
17 75°13.1 15.2 80°32.3 12.0 08°10.4 15.7 58.5 20° 04:49 05:16 05:39 18:20 18:42 19:09
18 90°13.2 N11°16.0 95°03.3 12.0' N08°26.1 15.7 58.5' N 10° 05:01 05:26 05:47 18:11 18:32 18:57
19 105:13.3 16.9 109:34.3 12.0' 08:41.8 15.6’ 58.5’ 0° 05:10 05:35 05:56 18:02 18:23 18:48
20 120°13.5 17.8 124°05.3 12.0’ 08°57.4 155 58.5 o
S 10 05:18 05:42 06:04 17:54 18:15 18:40
21 135°13.6 18.6 | 138°36.3 11.9' 09°12.9 15.5' 58.4 20° 05:24 05:50 06:12 17:45 18:08 18:34
22 150°13.7 19.5 153°07.2 11.9 09°28.4 155 58.4 o
23 165°13.9 20.4 167°38.1 11.9' 09°43.9 15.3’ 58.4' 30 05:30 05:58 06:22 17:36 18:00 16:28
= ./ . . / . . 35° 05:32 06:02 06:27 17:30 17:56 18:25
SD = 15.9 d=109 SD =16.1 40° 05:34 06:06 06:34 17:24 17:51 18:23
45° | 05:37  06:11  06:41 | 17:16  17:46  18:21
Thu GHA Dec GHA v Dec d HP °
- - - , - , : $50° | 05:30 06:16  06:49 | 17:08  17:41 1818
0 180014.0 N11°21.2 182009.0 11.9' N09059.2 15.3' 58.4’ 52° 05:39 06:19 06:53 17:04 17:38 18:18
1 195014.1 221 196039.9 11.9' 10014.5 15.3' 5&3’ 54° 05:40 06:21 06:58 16:59 17:36 18:17
2 210°14.3 229 | 211107 11.8 10°29.8 152"  58.3' 56° | 05:41  06:24  07:03 | 16:54  17:33  18:16
3 225014.4 - 238 225041.6 11.8' 10045.0 15.1 58.3 58° 05:41 06:27 07:08 16:49 17:30 18:15
4 240°14.5 247 240°12.4 11.8 11°00.1 15.0 58.3 S 60° 05:42 06:31 07:14 16:43 17:26 18:15
5 255°14.7 25.5 254°43.1 11.7 11°15.1 15.0 58.2
6 270°14.8 N11°26.4 | 269°13.9 11.77 N11°30.1 14.9° 582 Lat. Moonrise ) Moonset )
7 285°14.9 27.2 | 283°44.6 117’ 11°450 148 58.2' Wed Thu Fri Wed Thu Fri
8 300215.1 28.1 29821543 11.7 11259.8 148" 58.2 N 72° 04:16 03:35 02:30 19:35 22:24 —
9 315°15.2 + 29.0 312°46.0 11.6 12°14.6 14.7 58.1 o . . . . .
10 330°15.3 29.8 327°16.6 11.6’ 12°29.3 14.6’ 58.1 N 700 04:22 03:52 03:10 19:21 21:46 :]
11 345°15.4 30.7 341°47.2 11.6’ 12°43.9 14.5 58.1 68 04:27 04:06 03:38 19:10 21:20 23:59
: : ' ' : : : 66° 04:31 04:17 03:59 19:01 21:00 23:12
12 0°15.6 N11°31.5 | 356°17.7 11.5' N12°584 145 58.1' 64° 04:35 04:26 04:17 18:53 20:44 22:42
13 15°15.7 324 | 10°483 115 13°12.9 143" 58.0’ 62° | 04:38 0435  04:31 | 1846  20:31  22:19
14 30215.8 33.2 25218.8 11.5' 13:27.2 143" 58.00 60° 04:41 04:42 04:43 18:41 20:20 22:01
15 45°16.0 + 341 39°49.2 11.4 13°41.5 14.2 58.0' ° . . i . . .
16 60°16.1 35.0 | 54°10.7 11.4 13°55.7 142 58.0° NS58' | 0444 04:48 0454 ) 18:36  20:11 - 21:46
17 75°16.2 35.8 68°50.1 11.4' 14°09.9 14.0' 57.9' 56 04:46 04:54 05:03 18:31 20:02 21:33
o : o ’ o : ' . o : : , : ) 54° 04:48 04:59 05:11 18:27 19:55 21:22
18 90016.3 N11°36.7 83020.4 11.3' N14o23.9 14.0' 57.9, 52° 04:50 05:03 05:18 18:24 19:48 21:13
19 105°16.5 37.5 97°50.7 11.3 14°37.9 13.9 57.9 50° 04:52 05:07 05:25 18:21 19:43 21:04
gflJ iggiig-g gg-g Eﬁoﬁig ﬂg igogég B; g;-gj 45° | 04:56  05:16  05:39 | 18:14  19:30  20:45
. : . . . . . . o . . . . . .
22 150°16.9 40.1 141°21.5 11.2' 15°19.2 13.6' 57.8' N 40O 04:59 05:24 05:51 18:08 19:19 20:30
23 165°17.0 40.9 155°51.6 1.1 15°32.8 13.5' 57.8' 35 05:02 05:30 06:02 18:03 19:11 20:18
" S S 30° 05:04 05:36 06:11 17:59 19:03 20:07
SD = 15.9 d=09 SD = 15.9 20° 05:08 05:46 06:26 17:51 18:49 19:48
) N 10° 05:12 05:55 06:40 17:45 18:38 19:32
Fri GHA Dec GHA v Dec d__HP 0° | 05:16 06:04  06:53 | 17:30 1827  19:17
0 180°17.1 N11°41.8 170°21.8 11.1 N15°46.3 13.5’ 57.7 o . . . . . .
1 195°17.2 426 | 184°51.9 111’ 15°59.8 133" 57.7’ s ;80 82232 ggég 8;238 };gé igﬁég 13222
o o ’ o il il . . . - . -
2 210°17.4 43.5 199°21.9 11.0 16°13.1 13.2 57.7 30° 05:28 06:32 07:36 17:19 17:52 18:28
o o , o , , : : : : : :
3 225°17.5 + 444 213°51.9 11.0 16°26.3 13.2 57.6 35° 05:31 06:38 07:46 17:14 17:44 18:17
4 240°17.6 45.2 228°21.9 10.9' 16°39.5 13.0 57.6' 40° 05:34 06:45 07:57 17:10 17:36 18:05
o o ! o , , : : : : : :
5 255017.8 046.1 242051.8 10.9 16052.5 12.9 57.6 45° 05:37 06:54 08:09 17:04 17:26 17:51
6 270°17.9 N11°46.9 257°21.7 10.8’ N17°05.4 12.9' 57.6' ° . . i X . X
7 285°18.0 47.8 | 271°516  10.8' 17°183 1277 57.5’ S ggo 8232‘21 g;jgg 82:§§ igjgz 1;(1); i;gg
o o ’ o N v B . . . . .
8 300°18.1 48.6 286°21.4 10.8 17°31.0 12.6 57.5 o . . X . . .
. . , . : . 54° | 05:46 07:13 0841 | 16551  17:02  17:16
9 315°18.3 + 495 300°51.1 10.7 17°43.6 12.6 57.5 o . . . . . .
° ° , ° s s 56 05:48 07:19 08:50 16:48 16:56 17:06
10 330°18.4 50.3 315°20.9 10.7 17°56.2 12.4 57.4 o . . . . . .
11 345°18.5 51.2 329°50.5 10.6’ 18°08.6 12.3' 57.4’ 58 05:51 07:26 09:01 16:44 16:48 16:55
. : : : : : . S 60° 05:54 07:33 09:13 16:39 16:40 16:42
12 0°18.6 N11°52.0 344°20.2 10.6’ N18°20.9 12.2 57.4'
13 15°18.8 529 358°49.8 10.6’ 18°33.1 12.1' 57.4' Sun Moon
14 30°18.9 53.7 13°19.3 10.5’ 18°45.2 12.0 57.3' Da Eqn.of Time Mer Mer.Pass. Age
15 45°19.0 - 546 27°48.8 10.5’ 18°57.2 11.9’ 57.3’ Y oo" 12" Pass Upper Lower 29-1
16 60°19.1 55.4 42°18.3  10.4 19°09.1 11.8'" 57.3’ mm:ss mm:ss | hh:mm | hh:mm  hh:mm 2-1%
17 75°19.3 563 | 56°47.7 10.4°  19°209 116 57.2' o | 00435 0050 1150 | 1127 2351
18 90°19.4 N11°57.1 | 71°17.1 10.3' N19°325 116 57.2 2 | 0056 0102 1180 | 1215 o
19 105°19.5 58.0 | 85°46.4 103  19°441 11.4' 57.2' 21 | otos o115 1180 | 1308  00:40
20 120°19.6 58.8 100°15.7 10.2 19°55.5 11.4 57.2'
21 135°19.8 11°59.6 114°45.0 10.2 20°06.9 11.2 57.1
22 150°19.9 12°00.5 129°14.2 10.2 20°18.1 11.0' 57.1
23 165°20.0 01.3 143°43.3 10.1 20°29.1 11.0 57.1
SD = 15.9' d=0.9 SD = 15.7
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April 22, 23, 24 UT (Sat., Sun., Mon.)

Aries Venus Mars Jupiter Saturn Stars
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec
0 200°47.7 | 139°04.4 N24°19.7 | 104°15.8 N24°32.0 | 187°00.6 NO08°23.4 | 232°43.4 S11°04.6 Alpheratz  357°36.6  20°12.9
1 224°50.2 | 154°03.8 202 | 119°16.8 31.9 | 202°02.5 23.6 | 247°45.7 04.5 Ankaa 353°08.9 -42°10.8
2 239°52.7 | 169°03.1 20.7 | 134°17.8 31.7 | 217°04.4 23.9 | 262°48.0 04.4 Schedar 349°332  56°39.7
3 254°55.1 | 184°02.5 - 212 | 149°18.8 - 315 | 232°06.3 - 241 | 277°50.2 - 044 Diphda 348°49.1 -17°51.7
4 269°57.6 | 199°01.9 21.7 | 164°19.8 31.4 | 247°08.2 243 | 202°52.5 04.3 Achernar  335°21.8  -57°07.2
5 285°00.0 | 214°01.2 222 | 179°20.8 31.2 | 262°10.1 245 | 307°54.8 04.2 Hamal 327°532  23°34.2
6 300°02.5 | 229°00.6 N24°22.6 | 194°21.8 N24°31.0 | 277°12.0 N08°24.7 | 322°57.0 S11°04.2 Polaris  315°12.4  89°21.8
7 315°05.0 | 244°00.0 23.1 | 209°22.8 30.9 | 202°13.9 25.0 | 337°59.3 04.1 Acamar  315°13.3  -40°12.8
8 330°07.4 | 258°59.3 236 | 224°23.8 30.7 | 307°15.8 252 | 353°01.6 04.0 Menkar  314°08.0 4°107
9 | 345°00.9 | 273°58.7 - 241 | 239°24.8 305 | 322°17.7 25.4 8°03.8 - 03.9 Mirfak  308°30.8  49°56.6
10 0°12.4 | 288°58.1 245 | 254°25.8 30.3 | 337°19.6 25.6 | 23°06.1 03.9 Aldebaran  200°41.6  16°33.3
11 15°14.8 | 303°57.5 25.0 | 269°26.8 302 | 352°215 25.8 | 38°08.4 03.8 Rigel 281°05.5  -8°10.6
12 | 30°17.3 | 318°56.8 N24°25.5 | 284°27.8 N24°30.0 | 7°23.4 NO8°26.1 | 53°10.6 S11°03.7 Bcflpe'!a gsgogié 4208;2
13 45°19.8 | 333°56.2 26.0 | 299°28.8 208 | 22°253 26.3 | 68°12.9 03.7 Tsla”t'ﬁ 578°03.9 289376
14 60°22.2 | 348°55.6 26.4 | 314°29.8 207 | 37°27.2 265 | 83°15.2 03.6 Al '.‘Ia 5759304 1°113
15 75°24.7 3°54.9 - 26.9 | 329°30.8 205 | 52°29.1 26.7 | 98°17.4 03.5 Bet l”'am 270°53.8  7°24.6
16 00°27.2 | 18°543 27.4 | 344°318 203 | 67°31.0 26.9 | 113°19.7 03.5 eczrfjﬁfz 5639533 520437
o o o o o . - -
17 | 105°20.6 | 33°53.7 27.9 | 359°32.8 201 | 82°32.9 27.2 | 128°21.9 03.4 e 258°377  16°45.0
18 | 120°32.1 | 48°53.0 N24°28.3 | 14°33.8 N24°20.0 | 97°34.8 N08°27.4 | 143°242 S11°03.3 Adhara  255°07.1  -29°00.4
19 | 135°345 | 63°52.4 28.8 | 29°34.8 28.8 | 112°36.7 27.6 | 158°26.5 03.3 Procyon  244°52.4 59099
20 | 150°37.0 | 78°51.8 203 | 44°35.8 28.6 | 127°38.6 27.8 | 173°28.7 03.2 Pollux 243°19.1  27°58.3
21 165°39.5 93°51.1 © 297 59°36.8 - 285 | 142°40.5 - 28.0 | 188°31.0 - 031 Avior 234°15.3  -59°35.3
22 180°41.9 | 108°50.5 30.2 74°37.8 28.3 | 157°42.4 28.3 | 203°33.3 03.1 Suhail 222°47.3 -43°31.8
23 195°44.4 123°49.9 30.7 89°38.8 28.1 172°44.3 28.5 218°35.5 03.0 Miaplacidus ~ 221°38.4 -69°49.0
Mer.pass. 09:59 v -0.6' d 0.5" m -4.07 v 1.0 d-02"m1.24 v 1.9" d 0.2’ m -2.05 v 23 d0.1 mo0.94 Alphard  217°49.1 -8°45.7
Regulus  207°35.8 11°51.2
Sun | GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe  193°423  61°37.7
Denebola  182°26.2 14°26.5
0 210°46.9 | 138°49.2 N24°31.1 | 104°30.8 N24°27.9 | 187°46.2 NO08°28.7 | 233°37.8 S11°02.9 Gienah  175°44.8  -17°40.4
1 225°49.3 | 153°48.6 31.6 | 119°40.8 27.8 | 202°48.1 28.9 | 248°40.1 02.8 Acrux  173°011  -63°13.8
2 240°51.8 | 168°48.0 32.0 | 134°41.8 27.6 | 217°50.0 201 | 263°42.3 02.8 Gacrux 1719527  -57°14.7
3 255°54.3 183°47.4 + 325 149°42.8 - 274 232°51.9 + 294 278°44.6 - 027 Alioth 166°13.7 55°50.1
4 270°56.7 | 198°46.7 32.9 | 164°43.8 27.2 | 247°53.8 206 | 203°46.9 02.6 Spica 158°23.5 -11°17.0
5 285°50.2 | 213°46.1 33.4 | 179°44.8 27.1 | 262°55.7 208 | 308°49.1 02.6 Alkaid  152°52.7  49°11.8
6 301°01.7 | 228°45.5 N24°33.9 | 194°458 N24°26.9 | 277°57.6 N08°30.0 | 323°51.4 S11°025 Hadar 148°37.4  -60°29.1
7 316°04.1 | 243°44.8 34.3 | 209°46.8 26.7 | 292°59.5 30.2 | 338°53.7 02.4 Menkent 147°58.9  -36°29.1
8 331°06.6 | 258°44.2 34.8 | 224°47.8 26.5 | 308°01.4 30.5 | 353°55.9 02.4 Arcturus  145°48.9  19°03.6
9 346°09.0 | 273°43.6 35.2 | 239°48.8 26.4 | 323°03.3 30.7 8°58.2 - 023 Rigil Kent. 139°41.7 -60°55.9
10 1°11.5 | 288°42.9 35.7 | 254°49.8 26.2 | 338°05.2 30.9 24°00.5 02.2 Kochab  137°18.6 74°03.5
11 16°14.0 | 303°42.3 36.1 | 269°50.8 26.0 | 353°07.1 31.1 | 39°02.8 02.2 Zuben'ubi  136°57.3  -16°08.4
12 31°16.4 | 318°41.7 N24°36.6 | 284°51.8 N24°2538 8°09.0 NO08°31.3 | 54°05.0 S11°02.1 Alphecca  126°04.6  26°38.0
13 46°18.9 | 333°41.0 37.0 | 299°52.8 25.7 | 23°10.9 316 | 69°07.3 02.0 Antares  112°17.3  -26°29.0
14 61°21.4 | 348°40.4 375 | 314°53.8 255 | 38°12.8 31.8 | 84°00.6 02.0 Atria  107°12.4  -69°04.0
15 76°23.8 3°39.8 37.9 | 329°54.7 253 | 53°14.7 - 320 | 99°11.8 - 019 Sabik  102°04.2  -15°453
16 91°26.3 | 18°39.1 38.4 | 344°55.7 25.1 | 68°16.6 32.2 | 114°14.1 01.8 Shaula  96°12.1  -37°07.2
17 106°28.8 33°385 38.8 | 359°56.7 25.0 83°18.5 324 | 129°16.4 01.8 Rasalhague  95°59.7  12°324
o o o o o o o o o Eltanin  90°42.6  51°28.8
18 | 121°31.2 | 48°37.9 N24°39.2 | 14°57.7 N24°24.8 | 08°20.4 N08°32.7 | 144°18.6 S11°01.7 Kaus A 839343 349994
19 | 136°33.7 | 63°37.2 30.7 | 29°58.7 246 | 113°22.3 32.9 | 159°20.9 01.6 aus V“St' 80°340  38°48.0
20 | 151°36.2 | 78°36.6 401 | 44°507 24.4 | 128°24.2 33.1 | 174°23.2 01.6 N eglf‘. 750294 26°16.1
21 | 166°38.6 | 93°36.0 - 406 | 60°00.7 - 242 | 143°26.1 - 333 | 189°25.4 - 015 A‘I‘".' 62°013 8556
22 | 181°41.1 | 108°35.3 41.0 | 75°01.7 24.1 | 158°28.0 33.5 | 204°27.7 01.4 Peac:)ac'; 53°08.0 569394
o o o o o . - B
23 | 196°435 | 123°34.7 414 | 90°02.7 23.9 | 173°29.9 33.8 | 219°30.0 01.3 Dench 499268 489914
Mer.pass. 09:55 v -0.6' d 0.5" m -4.07 v 1.0 d-0.2" m1.25 v 1.9 d 0.2 m-2.05 v 2.3 d0.1 mO0.94 Enif 33°40.3 9°58.7
Al Na'ir  27°34.9  -46°50.8
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut ~ 15°16.3  -29°30.0
0 | 211°46.0 | 138°34.1 N24°41.9 | 105°03.7 N24°23.7 | 188°31.8 NO08°34.0 | 234°32.2 S11°01.3 Scheat 137469  28°12.3
: : : : : : : : : Markab ~ 13°31.6  15°19.6
1 226°48.5 | 153°33.4 423 | 120°04.7 235 | 203°33.7 342 | 249°345 01.2
2 241°50.9 | 168°32.8 427 | 135°05.7 23.4 | 218°35.6 34.4 | 264°36.8 01.1 Apr 22 Sat SHA  Mer.pass
3 256°53.4 | 183°32.2 - 43.2 | 150°06.7 - 232 | 233°375 - 346 | 279°39.1 - 011 Venus  289°16.7 14:44
4 271°55.9 | 198°31.5 436 | 165°07.7 23.0 | 248°39.4 34.8 | 204°41.3 01.0 Mars  254°28.1 17:02
5 286°58.3 | 213°30.9 440 | 180°08.7 228 | 263°41.3 35.1 | 309°43.6 00.9 Jupiter  337°12.8 11:31
6 302°00.8 | 228°30.3 N24°44.5 | 195°09.7 N24°22.6 | 278°43.2 N08°35.3 | 324°459 S11°00.9 Saturn  22°55.7 08:28
7 317°03.3 | 243°29.6 449 | 210°10.7 225 | 293°45.1 355 | 339°48.1 00.8 Apr 23 Sun SHA Mer.pass
8 332°05.7 | 258°29.0 453 | 225°11.7 223 | 308°47.0 35.7 | 354°50.4 00.7 Venus  288°02.4 14:45
9 347°08.2 | 273°28.4 457 | 240°12.7 221 | 323°48.9 35.9 9°52.7 00.7 Mars  253°52.9 17:00
10 2°10.6 | 288°27.7 462 | 255°13.7 21.9 | 338°50.8 36.2 | 24°54.9 00.6 Jupiter  336°50 3 11:27
1 17°13.1 | 303°27.1 46.6 | 270°14.6 21.7 | 353°52.7 36.4 | 39°57.2 00.5 Saturn  22°50.9 08:24
12 32°15.6 | 318°26.4 N24°47.0 | 285°15.6 N24°215 8°54.6 N08°36.6 | 54°59.5 S11°00.5
13 | 47°18.0 | 333°25.8 47.4 | 300°16.6 21.4 | 23°56.5 36.8 | 70°01.8 00.4 | | Apr24 Mon SHA  Mer.pass
14 | 620205 | 348°25.2 478 | 315°17.6 212 | 38°58.4 37.0 | 85°04.0 00.3 Venus 286 °48.1 14:46
15 77°23.0 3°24.5 48.3 | 330°18.6 21.0 | 54°00.3 - 37.3 | 100°06.3 - 00.3 Mars  253°17.7 16:59
16 92°25.4 | 18°23.9 48.7 | 345°19.6 208 | 69°02.2 375 | 115°08.6 00.2 Jupiter  336°45.8 11:24
17 | 107°27.9 | 33°23.3 49.1 0°20.6 206 | 84°04.1 37.7 | 130°10.8 00.1 Saturn __22746.2 08:21
18 | 122°30.4 | 48°22.6 N24°495 | 15°21.6 N24°20.5 | 99°06.0 NO08°37.9 | 145°13.1  S11°00.1 Horizontal parallax
19 | 137°32.8 | 63°220 499 | 30°22.6 20.3 | 114°07.9 38.1 | 160°15.4  11°00.0 Venus: 0.1
20 | 152°353 | 78°21.4 50.3 | 45°23.6 20.1 | 129°09.8 383 | 175°17.7  10°59.9 Mars: 0.1
21 | 167°37.8 | 93°20.7 - 50.7 | 60°24.6 19.9 | 144°11.7 - 386 | 190°19.9 - 59.9
22 | 182°40.2 | 108°20.1 512 | 75°25.6 19.7 | 159°13.6 38.8 | 205°22.2 50.8
23 | 197°42.7 | 123°195 51.6 | 90°26.6 19.5 | 174°15.5 39.0 | 220°245 50.7

Mer.pass. 09:51

v -0.6' d 0.4’ m -4.08

v 1.0 d-0.2’ m1.26

v 1.9 d 0.2’ m -2.05

v 23 d0.1 m0.94

https://pypi.org/project/skyalmanac/
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DUT1 = UT1-UTC = -0.0360 sec

AT = TT-UT1 = 469.2200 sec

2023 April 22 to Apr. 24 UT

h Sun Moon
Sat GHA Dec GHA il Dec d HP Lat. Twilight_ . Sunrise | Sunset . _Twilight
0 180°20.1 N12°02.2 | 158°12.4 10.I' N20°40.1 10.9' 57.0° Naut.  Civil Civil  Naut.
1 195°20.3 03.0 | 172°415 100'  20°51.0 10.7° 57.0° NT72° | —- - 02:52 | 21:09 - —=
2 210°20.4 03.9 | 187°10.6  10.0’ 21°01.7 10.6° 57.0' N 70° e 01:33 03:17 20:44 22:33 e
3 225°20.5 - 04.7 | 201°39.5 9.9' 21°12.3  10.5° 56.9' 68° e 02:14 03:35 20:24 21:48 e
4 240°20.6 05.6 | 216°08.5 9.9’ 21°22.8 104" 56.9' 66° e 02:42 03:50 20:09 21:19 e
5 255°20.7 06.4 | 230°37.4  9.9°  21°332 102" 56.9’ 64° | 01:21  03:02  04:02 | 19:57  20:58  22:44
6 270°20.9 N12°07.2 | 245°06.2  9.8' N21°43.4 10.1' 56.9' 62° | 01:58  03:19 0412 | 19:46  20:41  22:03
7 285°21.0 08.1 | 259°35.1  9.8'  21°53.5 10.0' 56.8' 60° | 02:23  03:32 0421 | 19:37 2027  21:37
8 300°21.1 08.9 | 274°038 97"  22°035  9.9' 56.8' N58° | 0243 0344 0429 | 19:20  20:15  21:17
o 315°21.2 008 | 288°32.6 9.7  22°134 97" 568 56° | 02:58  03:54  04:36 | 1022  20:05  21:01
1o 330°21.4 10.6 | 303°01.3 9.7 227231  9.6' 56.7' 54° | 03:12  04:02  04:42 | 19:16  19:56  20:47
11 345°21.5 11.5 317°29.9 9.6 22°32.7 9.5 56.7 52° 03:23 04:10 04:47 19:11 19:48 20:36
12 0°21.6 NI2°12.3 | 331°585  0.6' N22°422 04’ 56.7' 50° | 03:33  04:17  04:52 | 19:06  19:41  20:26
13 15°21.7 131 | 346°27.1 95 22°516 92" 56.6' 45° | 03:53 0431  05:02 | 18:55  19:27  20:05
14 30°21.8 140 | 0°556 9.5  23°008  9.1' 56.6' N 40° | 04:08 04:43 0511 | 1846 1015  19:50
15 45220 -+ 148 | 157241 95 237099 9.0'  56.6' 35° | 04:21  04:52 0519 | 18:30  19:05  10:37
16 60 22.1 1571 297526 94 237189 88 566 30° | 04:31 0500 05:25 | 18:32 1857  19:27
7 75722.2 165 | 447210 94" 23°27.7 8T 565 20° | 04:47  05:14 0536 | 18:21 1843  19:10
18 90°223 NI12°17.3 | 58°49.4 03’ N23°36.4 85  56.5' N 10° | 0459  05:24  05:46 | 18:11  18:32  18:58
19 105;’22-4 18.2 73;’17-7 9.3 23;’44-9 85"  56.5' 0° | 05:09 05:34 05:55 18:02 18:23 18:48
20 120°22.6 190 | 87°46.0 9.3'  23°53.4 83 564 o _ ) _ . . .
% | Dens 18| s o3 Gweoir 1 oew || Sloo| o1s ose2 osos | w7sy 1s1e 1930
22 150°22.8 207 | 116°425  92'  24°09.8 80 56.4' o : : ) : : :
>3 165°92.9 15 | 13157107 o2  24°178 79 sea 30° | 05:31  05:59  06:24 | 17:33  17:57  18:25
: : : : : : : 35° | 05:34  06:04  06:30 | 17:26  17:52  18:22
SD=159" d=08 SD = 15.6' 40° | 05:37  06:09  06:37 17:20  17:47  18:19
45° | 05:40  06:14  06:45 | 17:12  17:42  18:16
Sun GHA Dec GHA v Dec d HP °
- -~ - , - , , $50° | 0543 0621  06:54 | 17:02  17:35  18:13
0 180023.0 N12°22.4 145038.9 9.1 N24O25.7 7.8 56.3 52° 05:44 06:23 06:58 16:58 17:32 18:12
1 195°23.1 23.2 | 160°07.1  9.1' 24”335 7.6 563 54° | 05:45  06:26  07:03 | 16553  17:29  18:11
2 210223.3 24.0 174235.2 9.1’ 24241.1 7.4 56.3’ 56° 05:46 06:30 07:09 16:47 17:26 18:10
3 225°23.4 © 240 | 180°032 0.0 247485 74" 562 58° | 0547  06:33  07:15 | 16:41  17:22  18:08
4 240°23.5 25.7 | 203°31.3 9.0 247559 72" 562 S$60° | 05:490 06:37  07:21 | 16:35  17:18 1807
5 255°23.6 265 | 217°59.3 9.0’  25°03.1 7.0 56.2'
6 270°23.7 N12°27.4 | 232°27.3 9.0’ N25°10.1  6.9° 56.1' Lat. Moonrise Moonset
7 285°23.9 28.2 | 246°552 8.9’ 25°17.0  6.8' 56.1' Sat Sun Mon Sat Sun Mon
8 300°24.0 20.1 | 261°23.2 8.9' 25°23.8 6.6' 56.1' N 72° — — — — — —
o o v’ o v’ )
o ma cmemen o Emme oer o e | > 5 o | o o o
P : O ap o O ag o, o, 68° 02:44 — —/ — — —
11 345°24.3 31.6 | 304°46.8 8.8 25°432 62" 56.0 66° | 0333 0— — — — —
12 0°24.4 N12°32.4 | 319°146 88 N25°49.4 6.1 56.0’ 64° | 0404 0341 — - 00-54 —
13 15°24.6 33.2 | 333°42.4 8.8’ 25°55.5 5.9 56.0’ 62° 04:27 04:24 04:23 . 00:11 02:04
14 30°24.7 341 | 348°102 88  26°014 58 559 60° | 0446 0453 0510 | 23:42 - 0117
15 45°24.8 - 349 2°380 87  26°07.2 5.6 559’ o ) ) , ) )
16 60°24.9 357 | 17°05.7 87  26°12.8 55 559 N58 | 0502 0516 0541 ) 23:20 00:47
17 75°25.0 365 | 31°335 87  26°183 53 558 56 | 05:15  05:34 06:04 ) 23:02 00:24
: : : : : : : 54° | 05:27 0550  06:23 | 22:47 e 00:05
18 90°25.1 N12°37.4 46°01.2 8.7 N26°23.6 5.2 55.8’ 52° 05:38 06:03 06:39 22:34 23:49 R
19 105225.2 38.2 60228.9 8.7 26228.8 5.0’ 55.8" 50° 05:47 06:15 06:53 22:23 23:35
2 | 1meass o300 | oads a7 2y 4 ser | | 0| 0607 0840 072l s 2508
2 150°25 6 207 | 103°519 86  26°435 46 587 N40° | 0623  07:00 0743 | 2140 2246 2345
>3 165995 7 415 | 118°195 86  26°481 44  me7 35° | 06:36  07:16  08:02 | 21:24  22:28  23:26
: : - 30° | 0648  07:31  08:18 | 21:11  22:12  23:09
SD=159" d=08 SD =154 20° | 07:09  07:55  08:45 | 20:47  21:46  22:42
N 10° | 07:27  08:16  09:08 | 2027  21:23  22:18
Mon GHA Dec GHA v Dec d___HP 0° | 07:44 08:36  09:30 | 20:09  21:02  21:56
0 180°25.8 N12°42.4 | 132°472 86  N26°52.5 4.3 557 0 . . . . . .
1 195°25.9 432 | 147°148 8.6 26°56.8 42" 556