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PREFACE

Among the observatories built by Raja Jai Singh, the ob-
servatory of Ujjain has great importance in the period of anci=

- ent practical Astronomy. The Ujjain city was on the Tropic of

Cancer, while the position of Kashi, Jaipur, Delhi and Mathura
cities was towards the North from the Tropic of Cancer and
still they are in the same direction. On the other hand the posi=
tion of Ujjain has been changed due to slow diminution every
year in the maximum obliquity of the Ecliptic, resulting that
the Sun goes towards the North from the zenith of the Ujjain.

About 4638 years ago, when the maximum declination of the
Sunand the latitude of Ujjainwere equal, the Sun turned towards
South after completing its fortnest North going at the zenith
point of Ujjain. It was the point where the meridian line of
ancient Lanka (Different place from the Modern Lanka, i.e
Ceylon) crossed the Tropic of Cancer. Therefore the meridian
line of Ujjnin became the prime Meridian of India.

Because the calculated planetary position as per Indian
astronomical method is at mean midnight of Ujjain or local mean
6 hours of morning. Therefore for applying for the correction
in Longitude and Latitude of the places it should be considered.

As the position of Ujjain observatory is on the Tropic of
Cancer, therefore, the Sun comes at the Zenith of Ujjain
on the 13th and 30th June at the time of transit. It was the
reason that the observatory of Ujjain was re-organised to find
out the correction through proper observations for the planetory
Position computed on the basis of Indian Astronomy.

The necessity of this publication was considered at the time
of Second World War when the Nautical Almanac and Raphaels
Ephemeris were not available in time to the users. The pub-
lication of the Ephzmeris in English was started from the
year 1942, Looking to the difficulties in understanding the
English Ephemeris by the Hindi knowing persons the mecessary
heading, i. e, are given in Nagari Lipi (script) with detailed
introduction in Hindi from the year 1964,
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The geocentric places of the planets given in this book are |
True from the true equinox of each day and have been compuj

ted from their respective elements, calculated by the method of
Indian Astronomy with the latest correction required to get the
apparent position. The places of the planets are given for 12
O’clock noon Indian standard time and for the convenience, the
moon is given for midnight also. The Ujjain mean local time
observed only for the sidereal time given for the noon.

The timings of Moonrise, Sunrise and Sunset given on pages
41 to 46 are only for the Central Meridian of India. To find
the time of rise or set for any place, see page V.

We are trying to add some useful topics in the Ephemeris
every year. The M. C. tables and mean longitudes of Uranus
& Neptune have already been added from the previous is users
The Equation of time is also given to find the apparent time in
the Ephemeris, Correction Tables (pages 47-48) are added from
the last three years. Itis useful to know the local mean time of
Moonrise for desired meridian. Thus the book contains more
fnformation than other Ephemeris.

I express my thanks to Shri A. Bandyopadhyay, Director
Positional Astronomy Centre, New Alipore, Calcutta for his per-
sonal Co-operation.

I am also thankful to my staff members Messrs. J. K.
Raghuwanshi, R. P. Sharma, S, B. Karmalkar, D. C. Mahe
shwari for their active and sincere Co-operation.

In the end, I express my thanks to Shri U.N. Sinha,
Deputy Controller, Government Regional Press, Gwalior for the
pzrsonal interest taken by him while the Ephemeris was in
the press.

Ujjain,

L.N. PORWAL,
M. Sc. (Maths) B. Ed.
Superiniendent,
Govt. J. O,, Ujjain, M.P
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A NOTE TO COMPUTE THE TIME OF

MOONRISE, SUNRISE AND SUNSET IN 1987

The timings of Moonrise, Sunrise and Sunset given on pages
41, 42 and 43 are the local mean time (L.M. T.) of those places
whose latitudes are 10, 20°0r 30° for Moonrise and 5°, 8°or 11°
etc., for Sunrise, which are situated on the Central Meridian of
India. The L. M. T. and I. S. T. for these places coincide with
each other. L. M. T. of other places whose latitude lies between
these limits can be found by simple interpolation. In order
to find the I.S.T. of Moonrise, Sunrise or Sunset for other places

proceed as follows:—
(i) Find fhe L. M. T. for the latitude of the places by inter-
ploartion.
(if) Convert the longitude of the place, it given in degrees,
into hours and its parts by dividing it by 15.
(iif) Add the result of (i) to (i) algebrically.

Example.—To find the time of Mooarise, Sunrise and Sunset
in IS.T. on January at Delhi lat. 28°- 39" N.,
long. 77°-13" E., and at Madras lat. 13°-04'N.
in hours 5 H, 9 M. in hour 5" 21™,

Correction minutes to find I. S. T. from the L.M. T. for Delhi
subtracted from 59-30-m—.21% and for Madras long. 5" 21™
Madras subtracted from 5"-30m=-4-9™,

Timings of Moonrise

From page 43 we get L. M. T. of Moonrise on Ist January
1987 for the latitudes :—

Lat. 10° 20° 30°

L-M.T. 7h 226D 7r.48m 8,147
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By interpolation L. M. T, and correction for desired meridian
as per table given on pages 47-48 the L. M. T. for Moonrise
becomes 8i-11™ at Delhi and 7 33= at Madras as per
rule (iii) by adding the correction minutes
the LS.T. for Moonrise on Ist January 1987 a:
and at Madras 7°-42m,

accordingly
Delhi 8 32

Timings of Surrise

From pag: 41, we get the L. M. T. of Sunrise on 1st January
1987 for the latitudes:—

Lat. 17 20° 237

L.M.T. G8-30m - Gh-35m Ob=4Qm

By interpolation L.M.T. of Sunrise bescomes 62 40" at Cal-
cutta and 6"-33™ at Bombay, by adding the correction minute
the IS.T. of Sunrise at Calcutia 6" - 402—24®2=6"—]16" and
at Bombay 6 - 33m4-39m =78 _|2m

Note.~The correction for Longitudes is constant for a given
place and remains the same for all days of the year. The
correction for Latitude depends on the motion of the

Moon or Sun and a fresh calculation is necessary for each
day.
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xiv 9@ Ml & e, qmeary
Latitudes, Longitudes, etc., of Principal Places
| _ - wrté‘rg
B L it
T o] gi?:gf T ey 3 fora
Flace Latitude tude TRTT HW
from Cor. to
Ujjain Ujjain Cor.to I. S.
Sid.Time | T. for local
time
# ¢ | H. M. S. Seconds | H, M. S
AT Agra oo | 427 11| +09 04 —149| —0 17 52
EEGETES Ahmadnagar| 19 05| —0 3 52 +0.64 | —0 30 48
HEHRETE Ahmedabad | 423 02| —01240 +2.08| —0 39 38
FIAHT Ajmer +26 27| —04 32 +075 | —0 3] 2
AT Akola .. | +20 42| 405 04 —0.83 | —0 21 52
TR Aligarh +27 54| +09 12 —1.51 |-—0 17 44
! gWrE@TE | Allahabad | +25 %8 02424  —401| 0 2 32
dHTAST Amraoti .. | +20 56 +0 8 08 —1.31| —0 18 48
AT Amritsar 431 33!/—03 32 +0.581 —0 30 28
aﬁ%mra Aurangabad | +19 53| —01 32 +0.25 [ —0 28 <28
FHTEAT Ayodhya | +26 48| +02552 | —425| _0 1 04
HRATE Bangalore | +12 58| +0720| —120{—0 19 36
CEDED Bangkok .. | +13 44| +13856| —16.25| +1 12 go
aver Bareilly .. | +28 22| +01444| —241{ 012 12
FgAT Baroda .. |+22 18| —=01012 +168| —037 08
ECICE Belgaum .. | +15 52 —04 48| 4079 —0 31 44
afaT Berlin .. | +52 32| —4 924} 40091 436 20
AT Bhopal .. | +23 15| +0636 —1.08|—020 20|
qAATAT Bhubaneswar | +20 15 | +040 16 —6.61 | +0 13 20
aﬁ—'ﬂﬁf Bikaner .. | +28 01[—0 948 +1.61 | —0 36 44
qHag Bombay .. | +18 58| —01144}  +1.93| 038 40
ESl Bundi +25 27| —0020( 4005 —027 16
qRMI~ Burhanpur | +21 17| 402 00 —0.32] —0 24 s8
g Gatto +30 08| —25648| 42905| —3 23 44
FeTdiTl Calentta .. | +22 35| 405026 —8.28 | 4-0 23 30
LRl Canberra ~35 19| +45257 | —48.12| 44 26 o1
qENG Chandigark | 430 44 | +C 4 28| —0.73| —0.22 o8
as“mrag( Coimbutore | 411 00| 40 4 40 —0.77 | —0 22 16

NHE Al F a@iy, Jaraufy xv
Latitudes, L.ongitudes, ete., of Principal Places
i R ' Sea CIEGIC
i qmT | argg- | TEE
oqrd | Zrerier SSATH | et Wgﬁ
Place l;'1'..at'.itude I{Eﬁ%“ HERTT H—qq =g
| from | Cor.to 1 HEATX
i Ujjain Ujjain Cor. to I. S.
i Sid. Time |T. for local
{ time
“ " ki, M. S.| Seconds [H, M S
FlEET Colombo ., | + 6 54| 401625| —2.69|—010 32
FEH Cutiack ., | 420 26! 04024| —6.63|+013 28
gThT Dacca +235 42| +05836 —9.62| 4031 40
arfsrfaa Darjeeling | +27 03| +05000| —8.21|--023 c4
U J Dehradun | +30 19| 4+0 908| —1.50|—0 17 48
faeeT Delhi +28 30) 40 548 —095,—021 08
CElk) Dewas | +22 58]0 120/ _022(-025 36
gt Dhar .. {422 26| —0 144| 40.28|—028 40
2x Gantur +16 19| 401840 —3.07|—0 8 @
TEIEr Gauhati ., | +26 10|41 356| —10.50|--037 00
wav Gaya 424 48| 403700 —6.07 | +010 0
et Geneva . | 446 12,—43827| +4575|—5 5 23
RIERS Greenwich | 51 29 | —5 304 | +49.79|—5 30 00
wrfeaT Gwalior ., | +26 14! 40 936 —1.57|—017 20
g Hardwa;y |+29' 5640 928 _—1.55(—017 28
%.E' Jig Helwan , 29 51 —25742 20.20 | -3 24 38
g T Hong—Kon-'iE'z 1; -1-2:;;7 jogzg F2 6 41
gauarE & et B
Szwiarz Hyderabad | +17 26 | +0 10 44 —1.76 | —0 16 "12
Hyderabad | 425 25| —02832 +4.69 | —0 55 28
(faa) (Sind)
KBTS i Imphal . [ -h?4 48| +11244] _j194] +0 45 48
FFAIT Indore | +22 43[ +0 020f .5 | —026 3€
BEIF T Istambul ., '+41 01| —3 712 43076| —3 8¢ 08
STHFIT Jabalpur | F28 09 +01644 —275| —010 12
ERLAS | Jaipur 426 55|40 012 —0.03 | =€ 26 44
SEAG { Jakarta .. | — 6 16| +2 428 _o0.44 | 4137 32
m‘g / Jamma ., | 432 43) —0 336 +0.58 ] —030 3
SIERIX | Jamshedpyr | 422 48| +04140 | _g@x [ +0 14




i THE T F AL, JATAAE
Latitudes, Longitudes, etc,, of Principal Places
geaq | AT
M | qrerg- qHa g
T Feim geed H | F A e
- Longi- | wepre | FQ
Place Latitude tude B HERTT
Uf'r_oq:l. Ujjain Cor.to 1.S.
jjam Sid.Time | T-forlocal
time
= / |H, M.S. | Seconds H. M. S
sz Jodbpur .. | +26 18 | —01056| +1.80 | —0 37 52
FEw Kabul .. | +34 33| —02616] +4.32[—053 12
FATL Kavpur .. | +26 29| +01820] ~—3.01|—0 8 36
FLHET Karachi .. | +24 51 | —03500 +575| —1 1 56
FISHITS Kathmandu | 427 42 | +03744| —6.19 | --010 48
qugar Khandwa | +21 50| +0 228| —0.41|—0 24 28
EAIER Kohima .. | +25 41| 411324 | —12.05| +0 46 28
FREIIT Kolhapur.. | 416 42 |—0 608 +0.99 | —0 33 04
‘q’lfTélx Kyoto 435 00| 44 006| —39.44| 4333 10
AEIT JLahore +31 35|—0 552| +094|—032 48
dfaaars | eningrad | +59 56 |—3 147 | -+29.88|—3 28 43
R London .. | 451 30|—5 324| +49.84 | —530 20
GREEED Lucknow.. | +26 51| +02040 —3.39 | —0 6 16
a4gTH Madras +13 04 | +017 55 —294 | —0 9 01
Agfaag® | yasulipatem | 416 09 | +021 44| —3.57|—0 5 12
LAY Mathura .. | +27 28|40 744| —1.27|—-019 12
qIEHT Moscow .. | 455 45|—23247| +25.10)|—259 43
L Vysase 112 18| +0 332 —0.58|—023 24
AT Nagpur .. | +21 09| 4+01816| —2.18)-—013 40
Adrra Nainital .. | +28 22| +01446| —2.42| 012 10
arfas Nasik .. | 420 02|—0 744| +1.27 | 034 40
RIE New York | 440 48 |—95854| -+98.39| 1025 50
Gfeg Paris 448 50| —45343| +48.25|—520 39
o faarar Patiala .. | 430 19|40 282| —041|—024 24
qzaT Patna .. | +25 36|+03728| —6.15| 4010 32
FuET Peshawar +34 01| —01648 +279 | —0 43 44
qifog=l Pondicherry | 411 56 | +01616|  —2.67 | —0 ;0 49
gt | Poona - | 418 31| —0 732 +1.24 | —034 28

sTHE ATAl & ST, dareaE xvii |
Latitudes, Longitudes, atc,, of Principal Places
= 21l ATy
e S o
1T aEt Longi- mq mﬁq
Place Latitude tude SESTES :
from Cor. to H’?EFTT“
Ujjain | Ujjain | CoT- to LS.
Sid. Time | T.for local
| time
] “ [ H.M.S.| Seconds (H. M. S, |
R Porbandar | 421 38| —024 36 +4.04 | —0 51 32
g Puri, .. | 419 48| 404016 —6.61(+0 13 20
Tp1qT Raipur .. | 421 15| 4+02340| —2.89|—0 3 16
T Rajkot 422 18| —01952 +8.27 —0 46 48
& Rangoon.. | 416 47 | +12136| —13.40| +0 54 40
TRATT Ratlam .. | 423 31|—0 236 +0.43 | —0 29 . 32
7ra=fqugy | Rawalpindi | 433 35| _01052 +1.79 | —0 37 48
ar Rewa +24 31| 402212 _365|_0 4 45
O Rome +41 55| —41316| 441.60 | —4 40 12
AT Satara +17 42, —0 656 +1.14 | —0 33 52
HATT Sholapur.. | -417 39| 40 036 —0.10 | —0 26 20
farm=r Simla +54 06| 40 536 —092| 4021 20
ST Srinagar .. | +34 06|—0 352| 40.64|_0 30 48
qw Surat .. | 421 10| —01140 +1.92| 038 36
dg < Teheran .. | 435 41| —13748| +16.06! _2 4 44
Zifema Tokye .. [+85 40| +415068| —41.90| 4+3 48 10
IEEC-: Trivandrum | + 8 381 | 40 436 —0.80 | —0 22 00
LU Udaipur .. | +24 32| —0 836 -+1.41 | —p 35 32
3fzdt Udipi .. | 418 20} —0 404 +057|—031 00
TSS9 Ujjain .. | 428 11| 0 000 0.00 | —0 26 56
T Varanasi.. | +25 19| 402900 —476|+0 2 0
{ANTEMETR | Vishakha- | +17 43| 403012 —496 | +0 3 16
patnam,
arfemea Washington | +38 55| -1011 20 1004 =10,3% 13
|
|




(wiil) 9@ AR F 78A% 4, fGAiF 1 A 1987
Mean Places of Principal Stars on 1st Januvary 1987
TUST A |GRET AW| 9w | e | wife | 9 M
English Names |indian Names| Mag. | R. A. Decl. Long. Lat.
H. M.| ° r) e L £
y Pegasi 3. WIE 2.9 0—13|4+15—07| 8—58/+12—36
! Andromeda | 3, 9Tz 2.1 0—08{429—01| 14—07(+25—41
% Piscium =dT 56/ 1—13{4+ 7—30| 19—41| —0—13
1 Arietis. . @wfi=AT 2.7 1—54|420—45| 33—47| +8—29
1 Arietis arfoasT 2.2 2-06|4+23—24| 37—28| +9—58
11 Arietis T 3.7| 2—49[427_12| 48—01{+10—27
1 Persel e Var. 3—-07|+40—54| 55—59[+22—26
! Taury FiaT 3.0 3—47|424—04| 59 —48| +4—03
3 Taury Trfeir 1.1|  4—35|4+16—29 69—36| —5—28
' Orionis qa 0.3 5—14] —8—13| 76—38|—31—08
L Aurigac Felgad 0.2 5—15|4+45—59| 81—40/+22—52
\ Orionis T 3.7 5-—34| +9—56/ 83—31|—13—22
! Polaris g9 21" 2—15/4+89—12| 88-—-23|-+66—06
Qrionis IaET Varl. | 5-—54] 47—24| 88_34|-16—02
¢ Canis Majoris| T8 —1.6| 6—45|—16—42| 103—54|—39—36
I Carinac T —0.91 6—24|_52_41| 104 —46|—75—50
! Geminorum gﬁég 2.0] 7—34[4-31—-55] 110—03|+10—-06
3 Geminor un | TAGY 1.2|  7—44|128—04| 113—02| +6—41
; Canis Minors | %41 0.5 7—54| 4-5—16| 115—36|—16—01
% Cancri = 4.2| B8—44| 18_1¢| 12812 +0—08
a Cancri ATIAGT 4.3 8—58/—-11—55| 133—27| —5—08
@ Leonis L) 1.3 10—08|4+12—02| 149-38] +0—28
S Leonis I B 26| 11—13|4+20—36| 161—08|+-14—20
6 Leonis J9.5%1. 2.2 11—48|4+14—39] 171—24| 12—16
y Corvi g 3.1| 12—29|—16—26| 193—16|—12—12
¢ Virginis faar 12| 13—24|-11—05| 203—39|+30—45
t Bootis garfa 0.2| 14—15|119—15| 204—03| +0—20
@ Librae ferarrart 2.0 14—50|—15_59| 224 54| —1—58
5 Scropii qLAAT 2.5/ 15—59|—22—-35| 242 23| —4—34
I Scropii SRS 1.2| 16—28|—28—24| 24934 —4—34
) Scorpii LG 1,7| 17—32|—37—06| 264 ~24[—13 —4.
’ Sagittarii 9. 9t 2.8 18—20|—29—50| 274.-24| —6—28
S Sagittarij 3. 9. 2.1 18—54(—26—29| 282—12| —3—27

G AT & Heqy €0, faqiF 1 99a<r 1987 vix
Mean Places of Principal Stars on 1st January 1987

oSl AW WA A 969w | faare | wife | oW | @

English Names [[ndian Names| Mag. | R. A. | Decl. Long. Lat.
H.M.[° sl o
@ Lyrael sfufsa 0.1| 18—36|+38—46| 285—08|+61—44
@ Aguilae CEL 0.9] 19—50| +8—50| 301 —35/4+20—18
B Delphini afasar 3.7| 20—37|414—33| 316—09+81—55
[, Delphini gfaesr 3.9] 20—39|+15—52| 317—12|4-33—01
a Piscis gfeqor mew | 1.3| 22—57|—29—42! 333 —40|—21—08
|& Cygnain gq 1.8| 20—41|+45—14| 335 —09| 459 —54
) Aquarid atag 3.8| 2252 —7—40| 341—23] —0—23
a Eridani THAT 0.6 1—87—57—19' 344—59|—50—26
a Pegasi q. 9. 2.6 23—03|4-28—-00| 353—18|+19—Z4
B Pegasi q. 9T 2.6| 23—04{4-15—08] 359 —11|+81—0¢
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2  Pausha-Magha JANUARY 1987

&AL \ R R o W y TE
g1 . v A -

‘{%'_' £lg| = l'm . A |l | A | W[ et

= g lsl A Time Long. | Decl. |[Long. | Lat. |Decl. [Oh.Lo.

1 'H‘ BI' S. o ’ - L s o ’ o ’ o L4 o ’
1 fa[Th. | qg |18 41 34/10817 47235 03\261533) 4 S50/25 S40| 4 =09
12 |2|F. | o= 45 3011 18 5822 57\11=37(5 10[21 39|19 0F
13 |3)s. | gfy | 49 2712 20 09| 52{26 18] 1216 21| 326
53" 24 .

14 | 4su. | <fy | (25 Zllis 21 19 461030 4 S5\10 2017 26
15 |5 | gy (19 01 left4 22 20|  40[24 12| 17| 4 02 0v53
16 |[6[Tu. | gaqers 05 1315 23 39 33 7r25 3 22| °Nl413 33
17 | 7(W. | gg 09 09(16 24 490  26]20 14)2 14| 8 14/26 31
18 ! 8lTh. | g 13 05/17 25 58 18 2842/0 5613 45| 8¥50
19 |9|F. | g 17 02[18 27 06|  10/14 54/ ON23[18 37|20 56
20 [10|s. | g 20 5919 28 14/  02/26 56| 1 39[22 40, 2n54
21 (11)Su. <fy | 24 5520 29 2221 53] 8mSy 2 4725 4314 46
22 |12]M. | @rg 28 52)21 30 29 43(20 43| 3 44,27 38t26 38
28 [18|Tu. | goa 32 4822 31 36 34| 2234/ 4 28[28 17 8=30
24 [14/W. | Fg 36 45/23 32 43|  23)14 27 57(27 3720 24
25 |15|Th. ;’Lﬁ 40 4224 33 49| 13l26 23|5 13[25 41| 2022
26 [16|F- | ==k 44 3825 31 55| 02| 8q24 1522 37|14 25
27 h7(S. | wfy 48 3526 36 0020 50/20 29/  03{18 31|26 34
28 [18[Su. | <fy 52 3127 37 04| 38/ 2m42| 4 3813 39| 8m50
29 [19|M. | @rg| 56 2828 38 08| 26/15 02| 02 8 11|21 15
30 120/Tu. | wysi20 00 24/29 39 12| 1427 343 14| 2 19( 3254
1 21W. [ @g 04 21, 0=40 15 0110220 2 17| 3S 4416 47
2 [22[Th. [ Tg 08 17/ 1 41 18(19 4723 13| 1 14/ 9 48| 0m00
3 [23|F. | g 12 14/ 2 42 21| 33/ 6m47( 0 06|15 34{13 35
4 [24/S. | gfy 16 103 43 24 1920 34| 1S 04{20 45(27 35
5 [28)qu. | <fy 20 07 4 44 26/ 05/ 4726/ 2 11]24 54[11,59
6 [26/M. | g 24 0315 45 2618 5019 2113 1327 35126
7 [27|Tu, | dmer 28 00[ 6 46 26/ 35/ 41516, 4 0528 20/11y
8 (28w, | g | 31 577 47 28 19]19 23 44(26 28|26 54
o |29Th, | wa 35 54/8 48 28 04 4=382| 5 1028 42/12=
10 130lp. | 7= 59 5119 49 2617 47[19 33 1618 5026 .
1 'si's. | wfr o 49 24 31f 43t6]3 11f12 55|11 3¢

JANUARY 1987 qig-qr9 3

X : Ending mo-
a Longitudes ‘Fﬁ'fl' ments of Tithi Equ’f‘_ﬁon
. - f Time

o| 7= gwrg. | Wi | ME | W | o | g9 | fasgawre "

2 = = k! FTAFAL

Ol ¢ 1 b u P 2 y | Tithi Time
o sfle 4o s)le s|le s|0o s]|o H. S. M, S.
1 5v542|23 7 37(15 7 24'17 ¢ 33|24 % 56|24 m 20| 336 1| 4 46 +3 11
ol 44 40| 2| asfes 3sles 145wl (3] 55 39
3 46 44 38 52|26 20[26 08] 6 45 419 10 4 08
4 49 47 45|18 02(27 02[27 03| 8 20 5117 14 35
5 51 51 51 12j 44 57 9 56 616 07 5 02
6 53y 54| 57| 22028 2628 5411 81| 7|15 53 | 29
7 55 57|16 04 3229 08[29 51|13 07 gli6 28 56
8 58|24 01 10 42 50| 07 48|14 44 9|17 47 6 22
9l 6 00 0 17 53 032 1 4616 22 10/i9 41 48
10 (2 08 2319 03[ 1 14| 2 44/17 58 11121 48 7 13
1| o4 11] 30f 14| 56,3 4319 36 12{.. .. T 37
12| 07 14 36 25| 2 38| 4 4221 14 12| 0 29 8 01
13 09 18 42 a6[ 3 2015 42/22 53 13/ 3 03 24
14 11 -2 48 4714 01| 6 42'24 32 14, 5 35 47
15 13 25 55 sgl 4317 4326 11 15/ 8 00 9 09
16] 15| 2817 o120 09 5 25[8 44"27 52 1610 15 31
17 17 31 07  20{6 079 4529 32 17|12 16 50
18 20 34 13 32 49110 47| 1=13 18j14 00 10 10
19 22 38 19 43 7 31)11 49| 2 55 19|15 23 30
20 24 41 25 55| 8 13(12 51 4 37 20{16 21 49
21 26/ 44/ 31[21 07 55113 54/ 6 19 21116 46 11 07
22l 28 47 36 18/ 9 37(14 s57{ 8 02 22116 36 23
23 30/ 50 42 30(10 19116 01 9 45 23|15 45 39
24| 32 53 48 4211 0017 o4ft1 29 24114 13 35
25 34 56 53 54 ulw 0813 13 25|12 " 01 [ 12 10
26/ 36 59 S22 0612 2419 1314 57, 26[9 15 | 24
27 3825 0218 04 18(13  06):0 17[16 41 2;% 22 ) 37

o p a7 3 (28] 2 317
28 40 05 09 31 48|21 42 18 25 L29]22 SIJ) 49
29 42 08 15 43/14 gol22 27|20 09 30|19 15 13 0.
300 440 11| 200 s6'15 12]23 33l21 52 115 52 2
3 46 14j 25[23 08 53124 3823 3sl 2li2 56 21




R

4 Magha-Phaiguna FEBRUARY 1987 |
& EJS | remET o i ) Y Sz N
& 28| w ar | Sidereal | Aw [ | wET | @ [ |5l
E& ol a { Time | Long. Decl. [Long. | Lat. | Decl. | Oh.Lo
| l H. M. S.|-° ) rl o ’ o ’ o . ] ’ ) K}
12 | Ygu. g;f-q— 20=43 47.11=51 20/17S14(18%35) 2507 65 27/25%35
13 | 2im. %;ﬂ-q 47 44f12 52 1+6 57| 225| 0 58] ON 06 9o 11
14 | . g 51 40013 53 09 40|15 47|oN13l6 26|22 19
15 | 4w L 55 37/14 54 ool 22028 4201 21h12 17 5%02
16 5!111_ T 59 33015 54 02| 0411w15) 2 2417 29017 25
T 17 |GF. |T® |21 03 30[16 55 4115 4528 30| 3 1821 50 29 33
13 |7ls. |=fa !l 07 26017 56 29| 27| 5m32(4 0125 11 11m30
19 | 8isu. rfa 11 2318 57 15 osln 27| 35127 25 23 32
20 |op |®ME 15 1919 58 01/14 49129 18/  56[28 23 S5®23
21 [10iy, [HT& (16 1920 58 44/  30[11=10|5 05| 02 17 06
T2 |V g 23 12)21 59 26/ 11]23 05| Olize 24 29 04
93 112Th. | % 27 0923 00 07(13 51/ 5206/ 4 4223 34 11209
0q4 |I3F. s‘iaﬁ 31 0524+ 00 46 3117 15| 1119 40 23 21
95 (M4s. | ofa 35 02125 01 24 1129 3213 29|14 54 5w43
25 |18isu, | g 38 5926 02 07|12 50!11m59)2 359 29 18 14
o7 |16y, @M 42 56/27 02 37| 3025 35| 1 34| 3 36| 0256
98 |17Tu. |HT| 46 5228 03 09 09| 7=23/ 0 26 25 31| 13 49
g N8lw, T 50 49(29 03 4111 4820 22| 0S 44| 8 38 26 55
30 |19Th. TR 54 45| 0%04 12| 27| 3351 5314 29 10m16
N 58 42| 1 04 42| 06/17 04] 2 5819 45 23 52
T {2ys. | wfT(22 02 382 05 1[10 44| 07483 7224 07 7746
3 2':{'5u. 'qfa 06 353 05 37I 2214 50| 4 3627 08/ 21 56
4 [28M. iHg 10 31|14 06 04 0029 095 02128 29 6w22
5 24iTu. irfrm' 14 285 06 28; 9 3813wd1| 117 5821 00
e [28lw. | g™ 18 24/6 06 51 1628 23[4 57'25 21] 5=45
- 25‘1‘1-..-;15 = 217 07 13/ 8 54|13=07] 2521 07) 20 28
8 21F. | gy 26 18/ 8 07 33 31|27 74| 3 36|15 37| 504
; flzsis. lgﬁ-‘q 30 14/9 07 52| 091215 2 34 9 1919 23

i i I

'\ FEBRUARY 1987 ATH-HIAT 5
/ . Endi -
Ié—’ i Longitudes {177 mer;t;ngfr%ci’thi Eguation
Lol - ‘ TR of Time
B | TR0 . afv | 18 |F@ | @F | gy | GETEE | seeas
' ° ' | e ’ ° ’ o ’ o ’ M S
16!’482511613:3[’733(21 16 135/25 7 44/25 =18 310 35 |—13 32
2| 50 18! 36! 34{I7 1726 56'26 59 4| 8 57 40
‘sl 52 zzl 41| 471 s9l27 ssls 38| 58 10 47
4] 54; 25| 4624 o0{s 4019 03| 0% 16 618 14 54
5| ss  27] 51 12t 220wl s1| 7|9 o7 59
6] 58;' 3oi 56| 2520 04| 1 16]3 24 sfio 43 14 04
757 €0, 33l19 00f 38 46/2 234 54 9|12 52 08
{02 36 osl 5121 27|3 16 19/ 1015 19 14
o 03 38 1025 o422 09| 4 38|7 40/ 11{17 54 14
10 nsl 40| 14| 18] 51|5 46/8 56) 1220 26 1 3
11! 07\ 43 19| 31j23 32/ 6 53!10 06 1322 45 16 ]
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1% ) " | 13 4417 39 01| 5212 46 3 3620 26| 18 41
1'y | T% 17 “ 41|18 29 58| -57]24 36| 2 4815 59| O0m29
S, FiE 21 57|19 40 5723 02| 6m24| 1 58|10 56] 12 21
13/Su. | ©f= 25 3420 41 59 07018 19| o 53| 5 16| 24 21
14|M. | g9 29 30)21 42 58  11) 0~26| 0 s10| 0S 20| 6235
15/Ts, | Hre 33 27/22 44 ool 1sl12 49] 1 6 1119 08
w. | g | 87 24J23 45 C4 1825 34/ 2 1812 01 2ml10
n, | T8 41 20124 46 07 20| gmasl 3 1 {17 50| 15 30
£ | T 45 17|25 47 13] 2322 23/ 4 Ojla2 1§/ 29 23
s. | @fe 49 13/26 48 19| 24/ 6730 59|25 59| 13742
su. | @ 53 10/27 49 26/ 2521 00 57/26 03] 28 23
M, q’rq[ 57 06|28 50 33 26) 51348 56 16] 13116
o, | Faem18 01 03)29 51 41] 2739 45 35 2 23| 28 14
w. | 39 04 49| 0452 48 27| 5241 3 40| 1306
Th. | 1% 08 56/ 1 53 57 2620 28 30| 27 46
25/F. | U 12 5212 55 05 25| 4559 1 26] 1208
26ls. | W] 16 493 56 14 2310 12 54( 26 11
27lse, | X 20 464 57 22 22| 3705 0N32 1N43 9754
aglar, | 24 425 58 3p] 20{16 39 C6| 23 19
to|Tu. | T 28 39/ 6 59 38 17/29 55| 2 4414 00| Gy28
solw. | T 32 35| 8 00 47 14/1257) 3 37/19 10| 19 23
\31|Th, ‘I‘Q’] 36 42|9 o1 57 10125 4614 ]7]2.5 23‘ 2106
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g wfw | e | @Te | % | aw | fqegamrer | of Time
5 = = = i e FIATRI T
3 2% 3 ¢ ¥ Tithi Time
s a s o a r ’ H. M
1 257 49|21 #51[20007| 4m04) 31358/26m27] 1113 3g (+11 13
2 58 04 3 5 13(28 (0 12|13 05 10 5¢
3 05 01 6 27(29 33 i3j12 st 27
4 12(19 59| 6 7 42[ 1206 14|12 59 04
5 19 57 7 8 56,2 39 15{13 31 9 39
6 26| 55 10 11 4 12] 16|14 30 15
7 33 53 11 2505 46 17115 57 8 49
8 40 51 5112 40 7 19 i8/17 53 22
9 47 50 5(13 54/ 8 5: 19i20 13 7 57
10 54 49(10 3415 08/10 24 20{22 49 30
1 01 48111 16 2312 10 a1f.. 03
12 08 47 3117 3115 34 211 1 31 6 35
13 16 46112 18 352(15 07 22| 4 03 07
14 23 46(13 13,20 06|16 07 23( 6 11 5 3
15 3) 46 5221 20|18 15 240 7 40 00
16 37| 46|14 31j22 3319 49| 23] 8 22 4 42
17 44D 4615 1123 4921 23] 26 8 1 12
18 51| 46 25 0322 57 ‘i; 7 08 3 43
19 581 4716 30026 17124 32| 0l § S 14
05, 4717 27 32|26 06| [ 30(23 55) 2 44
21 12| 48]  49l2s 46l27 41 120 47 14
22 20 4018 0=00[29 16 2117 20 1 45
3 27 51(19 1 14| 0®51 3/14 03 15
24| 34 52 2 28 26 4/10 58 0 45
25 41| s4l20 3 43) 4 3 5l 8 15 15
26 48 55)21 4 57| 7 13, 6] 5 58 0 14
27 55 58 6 11 50 714 12 44
02120 oo0[22 7 25|10 2 g 2 88 1 44
090 3|23 8 39|12 03 9| 2 15 13
16 06 9 53 10 2 13
23 ooiz4 2711 071 )2 17 26
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?:% gz | == | s | =f= e | Wieg | W | =i
Lat. Decl. Lat, Decl. Lat. Decl. Lat. | Decl.
o r o ’ -] rl (-] ’ o r o ’ o ’ 9 ’
11 N 0122 S 19/0 S 0723S 24/ 1 N 29(21 S 27| 1 512| 6502
3 01 18 07 24 29 28 12| 5 54
5 01 18 07 25 29 29 12 46
7 01 18 07 25 29 30 11 38
9 01 18 07 26 29 30 11 29
i 01 18 07 26 29 31 11 20
13 01 17 07 26 29 31 10 12
15 01 17 07 27 29 32 10 03
17 01 17 07 27 30 32 10[ 4 54
13 01 17 07 27 30 33 09 44
21 01 17 07 27 30 33 09 35
73 u 16 07 28 30 33 09 26
25 01 16 07 28 30 32 09 16
27 01 16 07 28 30 32 08| 06
29 01 16 07 28 30 31 08/ 3 56
JJI (H‘ 16 07 28 30 31 08 46
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Lat. Decl. Lat. Decl. Lat. Decl. M. Long.
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110 S 27/ 25 25/ 3 N 40{15 S 17/ 1S 1024 § 3415759 38
3 25 00 49 4] 2] 38 53 17
5 22| 1 14 4316 05 31 35 46 56
7 2010 39 43l 29) 40 27| 40 34
9 17 03 42] 53 47 13 34 13
11 150 N 32 4117 17 54|23 53 27 52
13 13| 1 09 39 41 58 27 21 30
15 10 43 36|18 02| 2 03|22 55 15 09
17 08| 2 18 33 24 05 17 08 48
19 06 48 30 45 06|21 33 02 27
21 043 29 2619 05 0520 42|14 56 05
23 01| 4 02 21 23 02119 45 49 44
25|10 N 00 38 15 39| 1 56[18 44 43 23
27 02| 5 13 10 55 49117 34 37 02
29 04 47 0s5/20 10 40l16 20 30 40
31 06{6 2112 59l 21 27|15 @1 24 19
1
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| Lat. Decl. Lat. Decl. Lat. Decl. Lat.| Decl.
o F o ’ o ’ o ’ o ’ -] ’ (-] I -] ’
21N 0122 S 15/0 S 07123 S 31| 1 N 30121 S 271 S08| 3536
4 01 15 07 31 30 28 07 25
6 01 15 07 31 30 29 07 15
8 ol 15 07 31 30 30 67 04
10 01 14 07 321 31 30 072 54
12 01 14 07 32 31 31, ' 07 43
14 01 14 07 32 31 31 06 32
16 01 14 07 32 31 32 08 21
1 01 14 07 32 31 32 06 10
20 01 13 07 32 31 33 06| 1 59
22| 01 13 07 32 31 33 06 48
24 01 13 07 32 32 33 06 37
26 01 13 07 32 32 34 06 26
28 01 13 07 32 32 34 04 14
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4 107 29 44 42/ 0 5212 12 11 37
6 1218 02 37 49 2810 45 05 15
8 14 35 3 53 07,9  18/13 58 54
10 16l 9 08 23, 56/ ON 21 7 55 52 33
12 17 40 15 37 511 6 38 48 12
14 18lt0 12 07 56/1 2205 30 39 50
15 20 43[ 1 59 52 5414 34 35 29
18 22'11 15 51 46'2  25|3 51 27 Og
20 24 45 43 38 52 34 20 46
22 25/12 16 35 28| 3 16 32 14 25
24 27 57 27 i5 33 48] 08 04
26 2813 17 18 00 40(4 35 01 42
28 30 45 10{19 44 4215 0912 55 2
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4 01| 12 OS\ 31 32 34 05(0 52
6. o1 - 12 03| 31 33 35 05 40
8! 01, 12 08| 31 33 35| €5 29
101 ot 12| 08 32 33 35 05 17
12 o1 -+ 12 08 32 33| 35 05 06
14 01 11| 08| 32 33 35 03[0 N 05
6 02| 11| 08 32 34 35 05 17
18 02| 11 08| 32 34 35 05 29
20\ 02 11 08, 32 34 35| 05 40
22! 02} 11 08 32 34 35| 05l 52
24 0 11 08| 32 34 35 05 03
26 02| 11 08 32 35 35, 05|1 15
28] - 02 1i 08§ 32 35 35| 05 26
80 ozi 10 08 32 35 34 05 38
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200 N 31114 N13'1 N 02/ 195 54| 3 N 82| 6 S 0312949 00
x| 32| 42l0°" ¢ 02 17 sol 42 38
6| .'Hils 09 46118 39/ 2 55| 7 54 kI 17
8 33 36 38| 14 308 44 29 58
10} 366 03 30/17 . 45 _u1f 9 48 2 35
12'\ 37 29 22 16/ 1 3310 (1 17 14
1y 39 54 1416 44 04| 271 10 52
16 4017 19 07! 1w o 36 43| 04 31
18 41 44 00115 34 11 5011 58 19
20| 4218 070 S V7lis 57005 14 50/ 51 48
2] 48] 30} 14ji4 18 37 40 45 27
24 44 53| 2213 37 58 24 3 ¢
26 451 19 15) 28{12 55 i 6 o[] 32 44
28! 46| 36 35 16/ 1 33 9 30 26 23
30 47 57! 4111 26 47, 8 54 20 02
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11 N62/os 100 S 0823 S 32| 1N 35021 S 34 1S05/1 N (9
3 02 10 08 32 35 34 032 1
5 02 10 08 32 35 34 05 1g
7 02 10 08 32 36 33 05 23
9, 02 10 08 32 36 33 05 35
11 02 10 08 32 36 33 05 46
13 02 10 08 32 36 32 05 57
15 02 10 08 32 36 32 053 08
17 02 10 08 32 36 31 05 19
19 02 10| 08 32 37 31 06 30
2] 02 10 08 32 37 31 06| 41
23 02 10 08 32 37 31 06, 52
25 03 10 08 32 37 30 06/4 03
27 03 10 08 32 37 30 06 14
29 03 10 08 32 37 29, 06 24
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Lat. | Decl. | Lat. | Decl. | Lat. | Deck | M. Long,
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110 N 4820 N 16(0'S 47|10 S 39| 2 g 00/ 8 S 11|11 v13 44
3 49, 36 52| 9 51| 2 10| 7 48 07 19
5 50 54 58 03 19| 6 29 00 5g
7 5121 12| 1 03| .8 13 25( 5 30{1p 54 3¢
9 5121 12 07| 7 22 30| 4 26 48 14
1) 51 29 12 6 31 32| 3 17 4] 5¢
13} 52 45 16| 5 38 32| 2 04 35 33
15 5322 o1 20, 4 43 31| 0 46 29 11
17 54 16 241 3 52 27| 0N 35 22 50
19 54 30 27‘ 2 57 1712 o1 6 29
21 55 43 30 03 13] 3 30 10 08
23 56 56 3211 07 03| 5 03] 03 46
25 57,23 04 35/ 0N 12| 1 516 38/ 9 57 25
27 57 19 87| 1 03 38| 8 16 51 04
29 58 29 39 391 22110 06 44 43
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111 N 03122 S 10/ 0 S 0923 S 32| 1 N 3721 S 28] 4N 34|1S06
3 03 10 09 32 37 28 45 07
Si 03 10 09 32 37 28 56| 07
71 03 10 09 32 37 27 5 06 07
9 03 1 09 32 37 27 16 07
11 03 10 09 32| 38 26 26 07
13 03 10 09 32 38 26 36 07
15 03 10 09 32 38 25 46, 08
17 03 10 09 32 38 25 55| . 08
19 03 11 09 31 38 24/ 6 05| 08
21! 03 11 09 31 38 23 14| 08
23 03] 11 ) 31 38 23 23( 09
25 03 11 09 31 38 22 33 09
27 03 11 09 31 38 21 42( 09
29 03 11 09 31 37 21 51 09
31 03\ 11 09 31 37 20 se/ 09
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I} 0 N 59/23 N43|1 S 4012 N 35 1 S 0511 N 36/9 38 22
3|1 00 55 413 300 0 46(13 17{ - 32 00
5 noiz4 03 41|4 35 26|14 56 25 39
7 01 09 425 21 05(16 33 19 18
9 01 14 4216 15| 0 N 16|18 05 12 56
11 02 19; 427 10 37|19 32 06 35
13 02 23 41/8 03 5720 52 00 14
15 03 26 40 57| 1 16122 0318 53 53
17 03 29 39|9 49 32123 04 47 31
19 04 30 38{10 41 47 54 41 10
31 04 31 36/11 32 58)24 35 34 49
28 04 3| 34[12 21j2 0725 05 28 29
25 04, 29 32(13 10 12 25 22 06
27 05 29 30 58 14 36 15 45
29 05 26 27|14 44 13 39 09 24
31 05 23 25|15 29 09 3527 03 03
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Lat. Decl. Lat. . '] Decl. Lat. Decl. | Lat. | Decl.
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2{1 N 03}22 S 110 S 0923 S 31| 1 N 37218 19| 1S10{7N 68
4 03 12 09 30 37 19 10 16
6 03 12 09 30 37 18 11 24
8 03 12 09 30 37 17 11 32
10 03 12 09| 30 37 17 11 40
12 03 12 09 30 37 1o 11 43
14 03 12 09 30 36 15 12 56
16 03 12 09 29 36 15 12|8 03
18 03 13 09 29' 36; 14 12 10
20 03 13 09 29 36 13 13 17
22 03 13 09 29! 36 13 13 24
a4 03 13 09 29 35 12 14 30
26 03 13 09 29 35 12 14 37
28 03 13 09 28 35 11 14 43
30 03 15 09 28 35 10 15 49
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3l 1N 06134}4‘19152215N 12) 2N 01[25 N 24|7 56 41
4 06, 14} 18 54, 1 50 o7 50 20
6 07! 08 15]i7 34| 56(24 46 43 59
8 07 03 1118 12 9 20 37 59
10] 07,23 551 07 49 0 59123 50 31 16
12 07 48| 03(19 23 36 19° 24 55
12 08 39|0 50 56 10{22 - 46 18 34
16 08 30 55|20 26 0S 18 12 12 13
18/ 4 08 20 50 55 4821 36 05 51
20 08 09 46|21 21| 1 20 04{ 6 59 30
22 08 22 58 41 44 52120 29 53 09
24 09 46 37)22 06) 2 25 02 46 48
6 09 34 32 25 57(19 34 40 26
28 09 20 27 41| '3 27 10 34 05
30 09 07 22 55 54/18 50 27 44
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| Lat. I Decl. Lat Decl. Lat. Decl. | Lat Decl.
L] ! (] ’ o ’, o ’ o ’ o ’ o ’ o ')
2|1 N 0322 S 14/ 0S5 09123 S 28/ 1 N 34218 10|15 15) 8555
4 03 14 09 28 34 09 16/ 9 01
6 03 =14 09 28 24 09 16 06
8 03 14! 09 27 34 08 16 11
10 03 13! 09 27 33 08 17 16
12 03 15 09 27 33 07 17 21
14 03 15 09 27 33 07 18 25
16 03 15 09 27 33 07 18 29
18 v3 15 09 26 32 07 19 33
20 03 16 09 26 32 07 19 37
22 03 16 09 26 31 o6 20l 40
24 03 16 09 26 31 06 20/ 44
26 03 1¢ 09 26 30 06 21 47
28 03 16 09 26 30 06 21 49
30 03 16 09 25 30 06 20 52
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al =mw | =Wt | wx | wmife | @ | wife | qEmw oW
] Lat. Decl. Lat. Decl. Lat. Decl. M. Long.
20 1N 0921 N 52008 17|23N 06 4 S 16/18 N 34| ¢ 21 22
4) 09 3 12 14 33 23 15 01
6 09 21 07 20 45 18] 08 40
8 04 U4 02 23 50 17 02 18
10¢ 19{20 471 0 N 03 23 46 22l 5 35 57
12 09 30 07 19 41 3Z 49 36
14 09 11 12 15[ 28 46 48 15
16 10{19 52 17 07] 11/19 03 36 53
18 10 33 22(22 56| 3 49 24 30 32
20 10 12 26 43 23 46 24 1
22 09i18 53 31} 26| 2 38/20 08 17 50
24 09 32 35 08 29 30, 11 28
26 09 1¢ 40|21 46 00 50 05 07
28 09|17 49 44 22| 1 30(21 05/ 4 58 46
30 09 261 48120 56 01 16 52 25
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Lat. Decl. Lat. Decl, Lat Decl. | Lat. | Decl

o ’ o ro ’ o ’ o ’ L] ’ -] I (-] Fa

1 1N 0222 S 17/0 S 09|23 S 25| 1N 29/21 S 06) 1522(9N 55
3 02 17 09 25 29 06 23 56
5 02 17 09 2. 29 06 23 57
7[ 02 17 09 25 29 06 24 58
9 02 17| . 09 25 28 06 24 59
11 02 17 09 25 28 06 2510 00
13 02 17 09 25 27 07 25 01
15 02 18 09 24 27 07 26 02
17 02 18 09 24 26 08 26 02
19 02 18 09 24 26 8 27 02
21 02 18 09 24 26 08 27 02
23 02 18 09 24 25 09 2% 01
25 02 18 09 24 25 09 28 00
27 02 19 09 24 25 10 29 59
29 02 19 09 24 24 10 29 58
31 02 19 09 24 24 11 30 56
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Lat. Decl. l Lat Decl. Lat Decl. M. Long,

o Fl o ra Q ra -] r o ’ l o , o ’ .

1| IN/ 0917 N 03| 0 N 52020 N 37 0 s 3221 N 20| 4746 03
3 0916 40 55 56/ 0 06 16 39 42
5 09 16 57|19 18| 0 N 19 03 33 21
7 0915 52 5918 47 41{20 20 26 59
9 09 20| 1 02 40) 1 00 16 20 38
11 osl 04 0517 30 16|19 28 14 17
13 08|14 38 (8{16 48 2818 27 07 56
15 08 12 11 04 37|17 24 01 34
17 08113 46 13115 19 42016 13/ 3 55 13
19 08 20 1614 31 4514 56 48 51
21 08l12 53 18(13 43} 4513 33 42 30
23 08 26 1912 52 4212 07 36 09
25 08|11 59 21' 11 37[10 37 29 48
27 .7 31 22111 08 3009 06 23 27
29 07 03 23l10 14 22/ 7 33 17 06
31 07(10 35 24| 9 13| 116 09 10 44




SEPTEMBER 1987

v B l b
ey e e T E ¢ | =t
Decl. Lat. Decl. Lat. Decl. Lat. | Decl.
-] ’ ] ’ o ’ o ’ o ’ , o ’

22 S 19/ 0 S 10[23 S 24{1 N 2321 8 1S 30! 8NS5

01 19 10 24 22 30| 9 ot

01 19 10 24 22 31 . 06

01 19 10! 24 22 31 11

01 © 194 10 24 21 42! 16

01 20 10 24 21 32 21

01| - 20 10 24 20 32 25

01 20 10 24 2 33 29

011 20 10 24 20 33 33

01 20 10 24 19 33 37

01 20 10! 24 19 34, 40

00 20 10 24 18 34 a4

00 20 10 25 18 34 47

00! 20 10 25 18 34 49

00 20 10, 25 17‘ 35 52
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F 2 \ ¥ a
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Lat. Decl. Lat. Decl. ‘ Lat. \ Decl. M. Long.
° ’ \ o l]| o ’ l o ’ \ o ° L4
1 N 07110 N 06| 1 N 25, 8 N 28' 1 N 4 3,04, 23
) 07! 9 = 38 25\ 7 25| 0 2 9. 58% 02
06 09| : 25| 6 27 1 51 41
06| 8 40 24 5 28 0 45 20
06 11 23l 4 29 06! 1 38 58
05( 7 41 233 29|08 3 32 47
05 124 0 a8 20 28 26| 4 26 16
04| 6 42 2001 48 41) 5 19 55
04 12 18 0 27 56| 7 13 34
04l 5 41 16/ 08 18 1 2| 8 07 i2
03 11 141 36 28] 9 00 51
03 4 4015 11,2 37 43 11 54 30
02 10 08| 3 37 58|12 48 09
ozl 3 39 05| 4 392 12/13 41 47
02‘ 08 02 5 39 26114 35 26
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v B kb [ B .
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E| ™ | wifa | wx | wfa | o= wfa [ wx | wfa
’ Lat. l Decl. Lat. Decl. l Lat. De_cl. Lat. | Decl
a ’ l o ’ ’ o ’ o ’ o ’ o ’
2! 1N 00[22S 200 0 S 10123 S 25/ 1 N 1721 S 26|1 S 35|9N'54
4| 00 20 10 26 17 27 35 47
6 00 20 10 26 16 28 35 41
8 00 20 10 26 16 30 35 5
10 00} 20 10 26 16 31 35 3p
12 00} 20 10 26 15 32 35 24
14 00 20 10 25 15 34 35 18
16| O 39 20 10 27 15 35 35 12
18 59 2( 10 27 14 36 35 06
20 59 20 10 27 14 37 35 00
g.:z 59 20 10 27 14 39 35 54
241 59 20 10 28 13(20 40 35 48
26 59 20 10 28 13 41 35 43
28 59 20 10 28 13 43 34 38
30 59 20 10 28 13 44 34 32
l
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g me rtea Frfea g¥ | wiftg | wegw T
Lat. Decl, Decl. Lat. Decl. M. Long.
e ’ o s F) -3 ’ o ’ o '] o ’ r
a2l 1 N02(2 N 37 59065 39(2S 39|15 S 20{1 v29 05
4 02 06 55| 7 38 51116 13 22 44
6 01l 1 35 52, 8 37| 3 01{17 00 16 22
3 01 04 48[ 9 35 10 40 10 01
10] 1 00| 0 33 44{10 31 1618 14 03 40
12 00 02 39111 28 20 35/ 0 57 18
14[ 0 59| 0 S30 34|12 23 20) 53 50 57
16 59| 1 ol 30[13 17 17 56 44 36
18 58 32 26| 14 10 08 45 38 15
20 58| 2 03 21{ 15 01} 2 54 18 31 34
22 57 34 16 511 32|17 34 25 33
24 57 3 05 i1 16 39 T 04416 32 19 11
25 56 36, 06{17 25| 1 2915 14 12 50
28 56' 4 06 02| 18 10! 0 49|13 47 06 28
30 ssl 37 01|18 53 0812 171 0 00 07




33 NOVEMBEK 1987
’ w yi h L
i m | wfw | m | wfa | o | wfe | |k
Lat. Decl. Lat. Decl. Lat. Decl. | Lat. \ Decl.
° , L] s o , o ’ o ? o ’ o s -] ’
1| ON 59|22 S 20{ 0 S 1023 S 29] 1 N 12|21 S 45,1 S 34| 7 N27
3 1.59 20 10 29 12 46 34 22
5 59 20 10 29 12 47 33 17
7 39 20 10 29 12 49 33 12
9 59 20 10 30 11 50 32 07
11 50 20 10 30 11 51 32 03
13 58 20 10 30 11 53 3116 58
15 38 20 10 30 121 56 31 54
17 58 20 10 31 10 56 31 50
19 55 19 10 31 10 56 30 47
21 58 19 10 31 10 - 57 30 44
23] 58 19 10 3i 1020 59 29| 41
25 58 19 10 32 09|22 00/ ~ 29 38
27 58 19 10 32 09 0] 28 35
29 58 19 10 32 co 02l 27| 33
NOVEMBER 1987
! @ ? ¥ 2
El M | wfg | wx | wfa | wx | AT | wEER ayq
— —— -
Lat. | Decl. | Lat. | Decl. | Lat. | Decl | M.  Long
° ’ 5 7 S P A ’ o 7 -] s’ -] ’ i
1l 0 N 55| 5 8¢ s 0919 5 33| 0 N31110 S 56/29%53 46
3 55 % 583 O 0420 12|11 06| 9 51 7 25
5 54/ 6 08 19 52 34 08 41 o+
7 54 38 2421 22 55| 8 48 34 42
'sl1 5317 08 29 54/ 2 09 49 28 21
11 52 39 31)22 33 16/ 9 10 22 10
(13 5178 09 # B0 N 190 45 15 39
I§ 50 37 4423 14 16/10 31 09 18
17 509 08 49 35 11]11 25 02 57
19 49 35 54 54| 1 0312 25|28 ¢ 35
21 48|110. 04 59(24 09| 1 5313 27 50 14
23 47 331 04 22| 41114 30 43 53
25 46|11 01 03 32 2915 34 37 31
27 45 29| N 12 38 . 15|16 87 31 09
29 44 SGI 16 42 01|17 37{ 2 48
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0 H ) Y
gﬁ wx | wfa | wx | wfe [ wx | wifa | |
} Lat. || Decl. |. Lat. ‘ Decl. | Lat, | Decl j Lat. | Decl
[} ’ a 7’ o , , ] 4 o ll o ' o s r
1] 0N 5822 S19/0S 10i23S 32/ 1 N 0922 S 031 S 27/06N31
3 58 18 10 33 09 04 26 30
5 58 18 10 33 09 05 26] 29
7 58 18 10 33 08 06 25 28
9 58 18 10 33 08 07 25 27
11 58 18 10 33 08 07] 24 27
13 58 18 10 34 08 08 23 27
15 58 17 10 34 08 09 23 27
17 58 17 10 34 08 10 22 28
19 58 17 10 34 08 11 21 29
21 58 17 10 34 07 11 21 31
73 58 17 10 35 07 12| 20 32
25 58 17 10 35 07 13 19 34
27 58 16 10 35 07 14 19 36
29 57 16 10 35 07 15 18[° 39
31 57 16 10 35 07, 15 18 42
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g ' ¢ v a

L, r Ll
£l m | wf | wx | wif | W= |-wifq | werm s
Lat. l Decl., Lat. Decl. Lat. Decl, M. Long.
o , (-] ’ o o I -] ’ o ’ o s’ ”
1o N a4l12s 24/ 18 19/24S 43 ON 47[18 S 35128%18 27
3 43 51 24 40 3319 31 12 . 06
5 4218 17 27 35 19{20 23 05 4z
7| 41 42 30 2710  o05l21 1127 59 23
9 40l14 09 33 16/ 0 8 09 56 53 09
i1 39 35 36 02 22122 36| 46 41
13 3815 00 39023 43l 0 55|23 12 40 20
15| 37 24 4] 25 48 43 33 58
17 36 48 43 02| 1 00|24 09 27 37
19| 35,16 13 45022 37 11 31 21 16
214 34! 37 46 09 22 47 14 55
23 33 59 47|21 38 31 58 08 34
25 32017 22 48 05 40l25 03] 02 12
27 31 44 49120 29 48 03 55 50
29 3018 05 4919 51 5524 56 49 29
31 29 25 49 1|2 00 44l 43 07




38. JANUARY { L4
PHENOMEN A
gfiefoqs | FEBRUARY MAY PHEROTENA
ﬁ Tag | fadq 7 ' N4 gftefamg JUNE %
o= fi) T | fi || wE |
Tlmei | gfezfaaa q = fozfraa el l L
LI M. 'l Phenomena D. Time D Time ! ci E“qw
. H. M Phenomena ‘ a2 M Phenpmena B Time
e . | . . H M Phenomena
5| 4 26 ® at a - | 1'8 =3 .
perihelion 46| D onequat )
3 2 2|1 quator ]
g 4 04?— ? gf,;q“atc’r 3 ; 1(5) Dion equator g?, éé D at aPogee glg 26| 1 on equator
4 31 Din 5{“ Qegcter sl21 51| ) ,:,?ﬁ Qt 223 12 1 at first quarter 6l 1 gi pat first quarter
13|10 29| 7 atapogee 8|23 46 q i ars quarter 10/10 1-1- ; 1:111 a & ot éﬁ-”
15/ 8 00 Full Moon ol21 31| p ata 1214 36| ¥ in Perineli 1202 19| Full Moon
20{20 10| © enters in = 1122 22| BL Retrograde 12118 50| FullMosar o 1306 43 pa Perige
= L < €.
21 %é :1;; J on equator }2 152 222 13 in Perihelion 16 i 10| ¥ Risesin West %g g 24| bing igee
23| 4 15 D in B 17 2 10 ull Moon . s 22 D at Perigee 1816 g?)_ 1 on equator
25| 2 09 tI;a.t last quarter 20 52 ?orilnec'{;m tor . 20 9 a2 DOI';:equa.tor 1913 05 1 at last quarter
27023 58| ¥ Rises i 1821 38/ v Retrograd | [31]6 25 bt 21’0 16| ¥ Rew
2816 41| 1 a:e;eﬁ?r“t 19/10 20| © et =) . | 23l11 53 3 ?;:tgs in IT 29| 3 41 gé{ligogmde
29 erigee 21|14 2 27, : rs o
19 14| New Moon 29 g Og ? ;t last qsarter 23 22 ‘1@2 New Mgon g‘;‘ 12 :E_! ¥ Setsin West
2ot 23| 3 tetSln West 31los 18 Jon equarter 2611 02 ¥ in apehlion
28/ 6 21 Nfa I&engee hat apogee 28! 9 4: New Moon
ew Moon 30‘22 45 D at aloge
| 3| ypon equator
M 4 !
ARCH APRIL
e =faaa | JULY
fe.| ama | gfte fa|ama | etam b , o
| Time | | Time ua 2
zfe=faaa
DL—I ar \ Phenomena D-‘H M Phenomeng — % Erpadsg F:F
MWH, M. st P3 3 cefaua
T —— D, Time
1| 8 46| pon equator 110 06| 1 Retrograde H.M. { Phenomena s
13 36| Y om occulation of % 6|12 07| ) at apogee H. M. enomena
al14 37 pin & 13 18| T atfirst qua 3lt7 26 v
6l 8 -9 ¥ Rijses in East 10{11 14| ¥ Retrogr d‘rter i on equator o 1
LR fixstzaquar e 12{117 181 ) one aa > 6 oo [ ol 3 0 54 ¢ Sets in East
o|15 59 D at aPoEEe 13/10 33] ) in ‘U’qu tox 8 jg ® at apheljon 22 ':3;4, Datfirst qurter
13| 3 02| ¥ Dirsor 14| 8 01| % Risesin E g aal Satms M alt3 53| & iny
1518 43 T ull Moon 9 35| Full Mo L Snas 10{17 29 D at first quarter 9|0 49 ¥ in perihelion
23 04l % setsin West 1sl22 06| I on 11l 6 g % at Perihelion 13 7 at perigee
16| 8 46| ¥ On equator 8150 28 © at Perigee 15 03| Full Moon 11l 3 42| Full Moon
giaslo) 28 8 ‘ %0 3 45 D enters jn g 14 g (5),9 D at perigee 12| 2 13 ¥ Sets in Fast
jo| 7 19| ¢ ins 14 2 09 ¥ gt last quarter 16| 7 05 ¥ Risesin East l-.‘:: 38 o Perihelion
99|21 52 D at last quarter 20 44| ¢ etsin East 14 7\ D on equator 20 00 yon equator
05| 0 83| 1D at perigee 1 16| 1 on in apheljon 18] 1 ig g 16113 55 Jin &
29/ 7 16 on equator 25 43 ' On equator 23114 3 D at last quarter 1ol1a 24 Y at last quator
““l18 16| New Moon(Sol . 26 3 y ina 25 6| © enters in & 20| 2 b Direct
23 56| yin & ar Ec ipse) 28 7 04| New Moon %e lg (T)g 1]\% at apogee 21li9 32 Y Retrogado
5 ew Moon P 1 at apoge
30122 43 Dpome 23121 40 gec
t P ® enterst
31& 4 51} pin Bqua. o éé 1: 13 New Mf,’f'n 12
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v i 9 41 Yin ® r




40 SEPTEMBER { PHENOMEN 4 Zftzfaux } OCTOBER

&rl qug ! et ﬁ{\ aHT gfeefaua
Time : | Time
D, Phenomena D. Phenomena
H. M. H. M.
7 -
1] 9 18| p atfirst quarter 4] 6 05| D at Perigce
19 50| W Direct 6/ 3 08| & Risesin Last
4] 3 40| & in ophelion 11 49] 3 on equator
51 7 45/ y Rises in West 15 07] Din &
6| 8 12| 1y at periges 7 9 42| FullMoon,
7|23 43 Full Moon 14{23 36| 1 atlast quarter
9{ 1 49| D on equator 16| 2 52| I atapogee
5 0if pin g 22 05| ¥ Retrograde
111 5 48] ¥ in ® 19| 5 57 ¥ sets in West
15| 5 14| D atlast quarter 20(18 04{ 1 onequator
17{13 57| Y Direct 21 44| 1in ®
18 8 34/ 3 atapogee 22|22 58| New Moon,
19117 51| 2 Risesin West 24| 4 31 © entersin m
21(13 30| ¥ atopheljon 20 18] I at Perigec
23| 8 38| New Moon(Solar Eclipse)(29i22 40| U at first qurter
10 15| 1 on equator 30 1 16/ 1 in a
14 03] ®ing
19 15| © enters =
30116 08| 1 atlast quarter
NOVEMBER DECEMBER
fr‘:} ang l % frafaqag fz| a9a I gfefaa
Time ] | Time =
D{ Phenomena D. Phenomen
H. M. [l m.
219 48| 1 on equator 1{19 57| B Setsin west.
21 (8 4 risesin East 2113 11 2 1n ophelion
22 34| yp ing 510 09 ¥ setsin East
4|13 ¢8[ ® in perihelion 13 3 Full Mogn
5(22 1¢| Full Moon, 8l 5 07 g in Q
6|13 16| ¥ Direct 10{19 36| I at apogee
12|23 23| D at apogee 13/17 11| 1 at last quarter
13120 08] } at last quarter 14/ 8 11l 1l in ®
17/ 2 37| 1 on equator 10 34| 1 on equator
4 291 1 n B8 15/17 52| U Dircet
21{12 01| New Moon 18/12 46| ¥ inapheljon
23| 1 50| ® entersin ¢ 2023 55/ New Moon
24|20+ 18| I at petigee 25118 16] © entersiyy
28| 6 07| 3 atfirstquarter 16 42| DI at Perigee
3¢/1 16/ 1 in & 27 1 jf!g }Ijm 8 t
3 ! on equator
I 383 } onepuator 15? ot B 4 Is? b
301 7 43 L Risesin East
|

1 gq'fa-q‘ SUN RISE (Upper Limb) 1987 41

Mc;nt;na EATH Latitudes
n

|pates | 5° 1 +8° (4117147 +17° | 207 +25° [ +26° +29° | +-327 35°

jan. 16 sl 13/6 19/6 246 306 ss)6 416 47l6 s4l7 il7 s

| 8| 11 16| 22| 27| 32 37| 43| 49 55 2 9

15| 13| 18] 23 =28/ 33 38 44/ 50 56 2/ 8

| 22| 15| 19| =24/ 28 33 38 44 50| 55 1 6

20| 18| 20| 24| 28 32 36| 41| 46| 51l6 56 5

Feb. 5| 16| 20/ 23| 27| 31| 35 39 43] 48 526 51

12| 16| 19| 22| 25 28] 32 35 38 42| 46| 57

19) 15 17| 19| 22| =25 28 31| 34 37| 40| 20

. o8| 13| 15| 17| 19| 21| 23 25 28/ 30| a3 33

Mar. 5 11| 12| 18| 15 17| 18 20 21| 23] 24| 25

12 8 9 9 10 11 12 13 14 15 15 16

1o s 5 s s 6 6 6 71 71 ‘7 s

26| 2| 1 1] 1f o ofs s9/5 595 s8l5 585 57

Apr. 2/5 595 585 57|5 56/5 555 54| 53| 52| 50/ 49 47

of 56 54 53 51 50/ 48 46| 44| 42| 40| 37

16| 54 51 50 47| 45 42 39| 37 34 30 28

23| 51| 48| 45| 43| 40| 37| 34| 30| 27| 24| 28

30| 49| 45| 42| 39| 35 32| 20 23 =20 16/ 10

May 7| 47| 43| 40 36 31| 28 24/ 19| 14 9| 1

J 14| 46| 42| 38| 33| 29| 25 20 15| 10| 44 54

! 21| 45| 41] 37| 382( 27| 22 17 12| 6 o 57

; o8| 45| 41{ 37| 31| 26 20| 14 9 3la 58 43

ljune 4] 46| 41| 87| "31 25 20/ 14 8 1 54 49

11| 47| 42| 371 31| 25 20 14 7| o 53 46

; 18| 48] 48] 38/ 32| 26 =20 14 8 1| 53 45

o5 40| 44| 39| 33 27| 22/ 14 8 2| 55 45

Juiy 2| 51 48 41 36 80] 24 17| 10| 4 57| 47

| ol 52| 47| 42| 36| 381 28 19 13 75 0] 59

16| 54 49| 44| 39 34 27 23 17| 11| 4| 53

o3{ 55 51| 46| 42| 370 32 27| 21| 15| 95 7

s0| 56| 52| 48/ 43 39| 34[ 20| 24| 19 13 2

laug. 5, 56| 58| 49| 44 40 36| 31 271 220 17| 17

13| 56| 53 50 46| 43 39! 35 31| 26 22| 12

ool 56 53| 50| 47| 44] 41l 38 34| 30| 26| 27

97| 54| 52| 50| 48/ 46 43| 40| 37| 34| 31| 23

.3l 53 52| 50 48 46| 44/ 42/ 40| 38/ 36 88

Sept- o 52| 51| 50| 49 47| 46| 45| 43| 42| 40{ 33

17| 51 50| 50| 49| 49| 48 47| 46| 45| 44| 48

' g4 49| 49| 49 49| 4o 49| 49| 49| 49| 48| 43

oct. 1| 48| 49| 49/ 50| 50 51 51 52| 53 53] 58

ct. & 47| 48] 49| 50| 51 52| 54| 56| 57| 586 54

‘ 5| 45| 47| 48| 50 52| 54| 56| 586 16 3 9

09| 45| 47| 50| 52 54 576 06 3 6 8 15

29| 45| 48| 51| 54| 576 o 3 6 9 13 11

Nov. 5| 45| 48/ 52| 566 o 8 7| 11 15 19 27

“12| 47| 51| 54 58 2 6 10| 15 21| 26| 84

10| 40| s3] s76 1] el 11| 16| 21| 26 81 47

06| 511 sel6 1| 5| 10| 15| 20| 26| 32| 38 54

Dec. 3| 54| 59 4 9| 14/ 20 26 32| 38 44| 5i

10] 576 2l 7| 12 18| 24| 30| 36 42| 49| 57

1706 1| 6] 12| 17| 22| 28 34 40| 47| 547 01

24 4] 9| 15 20| 26| 32| 38 44| 51| 58 05

a1 7] 120 18 23 29 85l 41l 47! 54{7 01' 08
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TFEIST FHIT 1987 Timings of Moonrise-in-1987 — 43.
For the Central Meridian of India (82}° E)

HrH

...
SO DN oM B e

Pt bt
B =

it
W W

B = st [ =
SL N oW

=0 =]
B =

B3 B2 [}
@l .ﬁm

B BS
o~

(o) =]
=)

-
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Month \ 4 ¥ | -
10"‘ 20°| 30° 10° 20° 30° 10° 20° 30°
Lat.
fe’, Date |H. M.|H. M./[H. M.[H. M.|H. M.[H. M|H. M.|H. M.[H., M.
7 26/ 7 48/ 8 14(8 378 4318 49| 7 09/ 7 12( 7 16
§ 25| 8 44/ 9 0519 19/ 9 199 20[7 51 48 46
9 189 31 47 59 9 54/ 9 49/ 8 3118 24| 8 16
10 04|10 12/10 2210 3910 29{10 19| 9 12| 9 00| 8 47

46| sol s3li1 19/11 os{lo sof 55 39/ 9 20
11 2511 33011 22012 02(11 44/11 2410 44{10 20| 57

12 04 57 50 47112 25/12 0111 27|41 05|10 238
4312 32|12 19|13 3513 1112 4412 17 5311 25

13 23|13 08 50/14 2514 01/13 32{13 0912 45/12 16

14 05 47113 2shis 17, 53|14 25)14 01/13 3813 12

5 20l14 o4/16 0915 4715 22| 5314 33|14 09
is 16| 49lt7 o1fi6 42]16 20{15 4415 27|15 08

15 40]15
07[t5 38 51|17 36/17 1816 33116 20(16 06

1 5 (
17 2 %7’ oolie 33jis 3918 28718 16)i7 21|17 13/17 04

18 15 4l17 30lto 26/19 20[19 13|18 08|18 05/18 02
19 0318 2818 9820 13(20 12{20 11 56 58|19 01

5 ool21 04/21 0919 46(19 53{20 01
20 2;;?} 2‘1 ;g 3321 so|  ssl22 0820 38{20 50|21 04

21 2 o4l21 19l22 42(22° 5528 11 2‘I 33121 50/22 1p
2% 12%,‘12 15/22 15/23 8823 56/.- «+|22 3222 53(23 18

; 2 . .|.. ..o 17[23 35)28 s59|.. ..
28 0o2s 08123 140 sl oot 26f.. [T 0 27
. 5|1 422 o06/2 330 381 03] 1 32
o#%?gé?1912463103391+u2 63| 2 30
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1! = 38| 5 al 6 08 4 17| 4 28 41
3364 2l BN 266 346 445 015 075 13
6 05/ 6 26/ 6 50 sﬁefgﬁfg
7 o1l 7 181.7 36 g o 5 1

52| 8 038 15 |




44 RIS FTe 1987 Timings of Moonrise in 1987
For the Central Meridian of India (821° E)
il April May June
Month
SR 10°| 20° | '30°| 10°| =20°| 30°| 10°| =20°| 30°
Lat.
fz, Dale|H, M.|H. M.[H. M.[H. M.H. M.H. M.H. M.[H. M.[H. M.
1|7 4777 33| 7 16/ 7 59/ 7 36/ 7 09| 9 19| 8 5918 35
2|8 31/ 8 13 52| 8 5118 26 58{10 09] 9 52! 9 32
3(9 19 57 8 32[ 9 43/ 9 19,8 51|10 57/10 4410 28
4|10 08| 9 44,9 17(10 35(10 13| 9 46[11 43|11 34|11 24
5 (11 00{10 35{10 07|11 26/11 06[/10 44|12 29|12 25|12 20
6 52(11 28|11 op1{12 16|12 op|11 41|13 15|13 16/13 17
7 |12 44/12 22° 57|13 03 52(12 38|14 03[14 09[14 25
8 |13 3513 16|12 55 50/13 43|13 35 55{15 0515 18
9 [14 24|14 10[13 53|14 37|14 "35|14 32|15 51|16 06|16 24
10 |15 '12|15 02|14 51|15 25|15 28|15 31|16 5217 11|17 35
11 116 00 55|15 49|16 16|16 2416 33|17 5818 2118 48
iz 48|16 48|16 48|17 10[:7 23|17 38|19 0619 30|19 59
13 |17 37017 42[17 48'18 09l1g 27(:8 4820 1220 35/21 02
14 |18 20[18 3918 51;19 12(19 34{20 00/21 1321 33 56
15 [19 2419 40|19 57[20 1820 43|21 11(22 07;22 23|22 4
16 |20 24[20 44|21 07|21 24|21 4922 17 5523 06|23 18
17 |21 27|21 50|22. 17)22 26|22 49[23 15123 39 44 50
18 |22 31|22 56[23 25[23 2323 41f.. | - e[ el L
10 23 34l23 s8].. ..].. ..]-. ..[0 030 19/0 20[0 20
20 .. -.lo 260 130 2700 43 59| 0 54/ 0 49
21 ' 0 3310 541 19/ 0 581 0701 17| 1 39| 1 201 18
2211 261 44| 2 04/ 1 40/ 1 43 48| 2 20| 2 06 50
23 |2 152 27 41| 2 19/ 2 182 17| 3 03 45| 2 24
24 58/ 3 06| 3 14| 2 39 52 46 49| 3 28/ 3 03
2513 40 42 45/ 3 39/ 3 28 3 15| 4 39/ 4 15 48
26 (4 2004 17| 4 14/ 4 21/ 4 05 48| 5 30| 5 06| 4 37
2715 00 52 43] 5 05/ 4 46| 4 26| 6 22 59] 5 31
28 |.. 41/ 5 28/ 5 14 53{ 5 31/ 5 05/ 7 14/ 6 53] 6 28
20|16 24/ 6 07 48/ 6 43 6 19 518 057 46| 7 25
8|7 10 5006 26| 7 3517 11| 6 43 53] 8 38/ 8 21
81 8 28/ 8 05| 7 38
1

SRS FTe 1987 Timings of Moonrise in 1987 45
For the Central Meridian of India (82}° E)
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46 13T FTH 1987 Timings of Moonrise in 1987 |
For the 'Central Meridian of India (82%° E)
a7y
QOctober November December
Month
E R e ] [
i 10°| -20°| 30° 10°| 20°| 30°, 10°| 20°| 30°
_ Lat. '
fir Date |H. AL[H. M,H. M.lH. M.JH. M.|H. M.|H. M.[H. M.[H. M,
1|13 0913 23)13 59]14 27{14 33|14 40|14 30|14 22|14 13
o 114 06l14 26|14 4815 09|15 10{15 11|15 12[15 00 45
3 59115 14|15 31 51, 46 41 57 40[15 21
4 |15 46 56l16 07|16 3316 23|16 13/16 4516 24[16 00
516 31|16 36 40117 17‘17 02 46|17 36|17 13 46
g |17 14)17 1317 1218 03 45/117 24|18 29|18 05|17 30
7 57 50 43 53118 31|18 06|19 23 59/18 32
g |18 40l18 2018 16!19 4619 22| 54|20 16[19 5419 29
o (19 26/19 09 51120 39l20 1s(19 4el21 07|20 49[20 27
10 120 14 53{19 30\21 33|21 (9|20 42 56(21 41[21 23
11 (21 04{20 41]20 1422 2522 o4{21 50l22 42002 31[22 19
12 57121 32(20 0423 15, 57)22 37(23 2723 20|23 13
13 122 s0l22 26 571+ ..123 49(23 33].. ..|.. ..l-- ..
14 23 43123 20122 54| 0 o3|, |.. ..|0 1ilo o09l0 07
15 |es oofes <2123 51} 4910 39/ 0 29| 0 s56l0 59/ 1 02
16| 0 340 14.. ../1 341 209/1 24/7 23| 1 50/ 1 59
17! 1 231 07|0 48/ 2 1912 19(2 19|32 33/ 2 452 59
18{ 2 10 58| 1 4503 0513 10[3 16| 3 27/ 3 44l 4 04
19 56| 2 49| 2 40| 3 55| 4 04| 2 15| 4 27l -
4 48] 5 13
2013 4213 393 36| 4 475 02|5 19|5 31| 5 55/6 23
2114 2804 301 4 3315 456 04| 6 26| 6 37] 7 02[ 7 31
2215 155 22(5 316 477 09/ 7 36| 7 42/ 8 05/ 8 31
23 |6 06/ 6 18/ 6 32)7 51| 8 16| 8 45/ 8 41l 9 01| 9 23
2417 00{7 17| 7 36/ 8 5500 20| 9 48] 9 35 50110 06
25 58/ 8 19 8 43} Y 356110 18{10 43]10 23[10 32 43
2619 ool 9 24| 9 5110 35111 o9{11 29|11 07{11 11[11 16
:z'{[m 0310 97110 56'11 41 54{12 08 49 47, 46
28 111 03j11 28j11 55\12 26/12 34| 42112 30|12 23|12 16|
29 {12 02012 22{12 4613 08/13 11|13 14113 11|13 00 47
30 54{13 11{13 30 49 46 43|13 55 3013 21
31 (13 42 54{14 07 14 41{14 21 59

qeftsr areRe & cara SREEE & e w47

Tablefor correction toL.M

T.of Moonﬂse for the desired meridion

i i in ti i in time
vy | Ve Tonemdem me [ | F Mt
in rising oy
58 42 26 10| 0| 6 22 38 |_ 54
M. | M.| M. | M. | M. M. M. | M. | M.
28|41.1 |+0.8 |+0.5 |+0.2 —0.1 |—0.4 |=0.7 |—1.1
29| 1.2 0.8 0.5 0.2 0.1 0.4 0.8 1.1
30| 1.2 0.9 0.5 0.2 ., 0.1 0.5 0.8 1.1
31| 1.2 0.9 0.6 0.2 0.1 0.5 0.8 1.2
32| 13| 09| 06| 02 01| 05| 08| 12
33| 1.8 1.0 0.6 0.2 0.1 0.5 0.9 1.2
347 1.4| 10| 06| 02} 01| 05| 09| 13
35| 1.4 | 10| 06} 02 01| 05| 09| 1.8
36| 1.4 1.0 0.6 0.2 0.1 0.5 0.9 1.4
37| 1.5 1.1 07 , 03 0.2 | 0.6 1.0 _1_4
38| 1.5 1.1 0.7 0.3 0.2 0.6 1.0 1.4
39| 1.6 1.1 0.7 0.3 0.2 0.6 1.0 1.5
40| 1.6 1.2 0.7 0.3 0.2 0.6 1.1 1.5
41 1.7 1.2 0.7 0.3 0.2 0.6 : 1.1 1.5
427 1.7 1.2 0.8 0.3 0.2 0.6 1.1 1.6
43 17| 13| 08| 03 02| 07| 11| 186
44| 18| 13| 08| 03 02| 07| 12]| 17
45] 1.8 1.3 0.8 0.3 = 0.2 0.7 1.2 1.7
46| 1.9 1.3 0.8 0.3 0.2 0.7 1.2 1.7
47| 1.9 1.4 0.8 0.3 0.2 0.7 1.2 1.8
48| 1.9 | 14| 098] 03 02| 07| 13| L8
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50 Geocentric Position of the Pluto and Mean Longitudes of the

" Sun and the Moon in 1987
Pluto 7 | e ﬁﬁ- ¢« TE
Mouth = -
and ST AT T | WAR | ®. AR | oA asa
Date 2 ]
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Time when the Moon enters the Zodiacal Signs in 1987
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Time when the Moon enters the Zodiacal Signs in 1987
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1| m |4 04 2 m |6 35| 2 B (22 33
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1987 ¥ 7gW
ECLIPSE IN 1987
FRRCA
Solar Eclipse
There will be two Solar Eclipses in the year 1987f The
nnular total eclipse of the Sun will cccur on 29th of March,
Sunday, will not be visible in India.

The annular eclipse will occur on 23rd September
Wednesday will be visible in India except the extreme

Southern parts. . .
¢ 1987 ¥ @ gE-wew gt | fGwE 20 AN fEEw @
DA FrAT Feporpla TG TG H I AG EFW
feqim 23 fyqes, d9aTT W ZN ATl FFOMHA TG LG
% [g< sferr qnT F1 OgHt I U
Circumstances of the annular eclipse at 29th March Sun-
day.

H. M.
Eclipse begins T TE e 15—33
Central Eclipse begins .. gfFrea 16—35
Middle of the Eclipse .. qEq 18—19
Central Eclipse begins .. g 20—03
Eclipse ends ve 3Ter . 21 =05
Circumstances. of the annular eclipse on 23th Sept.,
Wednesday.
H, M.
Eclipse begins . qa o 5—45
Central Eclipse begins. . TEAIAT oo 651
Middle of the Eclipse .. qeq 8—41
Central Eclipse ends .. I 10—32
Eclipse ends o HiaT 11—38
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LUNAR ECLIPSE
HFE-TR

There are two Penumbral Eclipses of the Moon in 1987. The
first one will cccuron 14th April, Tuesday and other cne cn
7th October, Wednesday,

T ad ToEWET 9% WRAT § AT UM ¥ g4 14 WA,
RIS &1 q41 g9 7 9FEAT, TIATT F7 |

Circumstances of the Eclipse on 14th April. Tuesday.

‘ H. M,
. Mcon enters. Penumbra .d eTdr .o 5—50
| Middle of the Eclipse . qeq e 749

Moon leaves Penumbra o qra .. 9—48

Circumstances of the Eclipse on 7th Oct., Wednesday.

H. M.
Moon enters Penumbra .. ey e 723
Middle of the Eclipse . .. qEY .o 9-31
Moon leave; Penumbra .. Hiex - 1= 40

=% ¥ T FT IY0ETA, 1987 53
Timings of Lunar Aspects in 1987
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Timings of Lunar Aspects in 1987
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18| 8|Tu. |wer. 04 35|17 54 23| 4 47[ 9m21| 3 4918 12
19| 9| W.| gu. 08 32({18 54 21|  24[22 12| 4 3122 36
20|10|Th ‘f& 12 28J19 54 18/ 00| 5Q15{ 5 01,25 59
21|11 F. | = 16 2520 5¢ 74[3 3618 3| 15[28 03
22112 s. | mrfq. 20 22|21 54 07 13, 2120 12 28
23)13| Su | <fq. 24 18|22 58 58| 2 solre 26| 4 50[27 05
2414| M. | gry. 28 1523 53 49| 26! 0=52| 10[23 54
25/15| Tu. | gwar.| 32 11)24 53 88 01/15 35/ 3 1319 08
26(16| W. | ao. 36 0823 53 24 1 37| 0%30; 2 01|13 06
27(17| Th.| g, | 40 0426 53 09| 14|15 30| ON42| 6 13
28/18| F." | g1, 44 01\27 52 51| 0 50| 0m26| 2 01| ON47
29(19] S. | 7rfy. 47 57|28 52 33| 2615 11| 3 08| 7 46
30(20| Su.| ofiy,| 51 54|29 52 11|  3[29 37| 4 04[14 13
31|21\ M. | gy, 55 SOl 051 47| ON21[13v 49| 5 06[19 48




104 MARCH 1988 cﬁrgrg.%a
S Longitudes sﬂw Endl:fg;rllil?l;]ia;ents Equation
§| e [ty (e [ [ am \ﬂ?ﬁ fredarr | o e
o # Y ) Time Time

o o . -] ' o ’ e . L] IVI. S.

1| 91544{-0132| 1113{28730| 5917|14%49|24m09| 13|16 22| 12 24
2| 45|° 34| 16| 42|  ss{15 ‘27|25 18] 1419 o0 12
3| 46| 36| 20| - i54|:6 38|16 -09|26 126] 15'21- 31| 11 -58
4| 48] 37| 24)20 vog|:7 19| 56|27 34| 1623 50 .46
5 49l 39l 290 18l 5917 145li8 42 175501 33

6] 51 40| 31, 30] 8 39|18 38|29 49 9T 1ass 52 19

71 51| a2l 34| 43]9 20|19 :84| 0¢57| 18] 3 .31 05
8| 52| 43| 37|  s5[i0 wotl20 33|2 04| 19| 4 43| 10 >50
9| 53 44| 40|. o8| 41f21 35/3 1 205 23 35
10l 54 46l 44l 20011 2222 39l 4 18l 2105 28 20
11] 55| 47, 47; 33112 C(2[23 45| 5 -24) 22| 4 56 04
12| 58| 48| 50| 46| 42|24 54| 6 30 23] 3 47 9. .49
18| 57l 49| s2f sslis osfas 04l 7 oael (2512 Q) 32
114 58 51 55 11114 04)27 17| 8 41 26(20 45 15
151 5ol s2) 58l 24|  44l28 3219 46l 2717 33 8 58
|16;10-00; 53;.2 00] 3715 25(29_ 48[10 51| 28|14 16 )
17| ot 55| 03 5(}.'16 05| 107|111 57| 29|10 53 24
18] 02| 55 05/ 0s03] 46| 2 26[13 02 37 33 06
19| 03 57| 07| 1617 26| 3 48[14 06 114 " 23 7 48
lzo o3| 57| 10| a8 075 11)15 10| [3,3 3¢ 30
21 04 57 12 43] 47/ 6 46/16 14 4121 44 13
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