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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 4640 years ago, when the maximum declination of the
Sunand thelatitude of Ujjain were 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, 7. e.
Ceylon) crossed the Tropic of Cancer. Therefore the meridian
11!}6 of Ujjain 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
Cuncer, 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. .

Che necessity of this publication was consilered at the time
of Second World War when the Nautical Almanacand Raphaels
Eph2 neris were not available in time to the users. The pub-
lication of the Ephsmeris in English was started from the
year 1942, Looking to ths dificulties in understanding the
English Epi: naris by th: Hindi knowing psrsons the necessary
heading, i, ¢, are given in Nagari Li»i (script) with detajled
introduction in Hindi from the vear 1964,



(iv)

The geocentric places of the planets given in this book are
True from the true equinox of each day and have been compu-
ted from their respective elements, calculated by the method of
Indian Astroqomy with the latest correction required to get the
apparent position. The places of the planets are given for 12
U’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 Voonrise, Sunrise and Sunsét given on pages
11 to_ 45 are only for the Ceptral Meridian of India. To find
the timeof rise or set for any place, see page V.

We are trying to add some useful topics in the Ephemeri
every year. The M. C. tables and mean longitudes of Uranus
& Neptune have already been added from the previous is user.
The Equation of time is also given to find the apparent time in
the Ephemeris, Correction Tables (pages47-48) areadded from
thelast four years. Itisuseful to know the local mean time of

Moonrise. for desired meridian. Thus the book contains more
information than other Ephemeris,

I am z‘zlso thankful to my staff members Messrs. J. K
Raghywansh:, R. P. Sharma, S, B. Karmalkar, D. C. Mahe-
swari for their active and sincere Co-operation.

In the end, I express my thanks to Shri C. N. Dharkar,
Deputy Controller,Government Regional Press, Gwalior for the

p:rsonal interest taken by him while the Ephemeris was in
the press -

Ujjain :

Dated 0. P. SAXENA,

Superintendent,
Gaovt. J. O,, Ujjain, M.P.
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A NOIE TO COMPUTE THE TIME UF
MOONRISE, SUNRISE AND SUNSET IN 1990

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%r 30° for Moonrise and 5°, 8°r 11°
etc., for Sunrise, which are situated on the Central Meridian of
India. The L. M. T. and L. 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 fqr the place
proceed as follows :—

(i) Find the L. M. T. for the latitude of the place by inter-
polation,

(if) Convert the longitude of the place, if given in degrees
'nto hours and its parts by dividing it by 15 and
sul tract the result from 5h, 30mi. 5 hours 30 miniuts.

(iii) Add the result of (ii) into (i) algebrically.

Example.—To find the time of theMoonrise, Sunrise and
Sunsetin IS.T. on Ist January 1920 at Delhi
lat. 28°-39° N. long.77°-13’E in hours 5h.9 M.

and at Madras lat., 13°-04’N, long.80°~15" Ein
hours 5-21m.

Correction minutes to find L. S. T. from the L.M. T.for Delhi
long. 5" 9™ gubtractedfrom 5°=3) m—4.21™ and for Madras
long. 58=21= gubtracted from 5-*36™ =9

Timing of Moonrises

From page 43 we get L. M. T. of Moonrise on 1st January
1990 for the latitudes :—

Lat. 10° 20° 30°
LM.T On .2gm 9 b.37m 9h.4qm
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By interpolation L. M. T. of Moonrise become 9n-46m 5 ¢
Delhi and 9b-31™ at Madras as per rule (iii) by adding
the correction minutes 21® and9m accordingly the I.S.T
of Moonrise on Ist January at Delhi 10:-7m and at
Madras 9b.40™,, "

rertiis-
2L

(vii)
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Ao Belgaum .. | 415 52 —*2 “9;4 +40'91 —031 44 TEIT Hardwar . | +29 56|40 928 —1.55|—017 28
Berlin .. i 452 32 —0636 1-08 —4 36 20 Eﬂifﬁr Helwan ., | +29 51| —25742| 429.20|--3 24 38
ﬁa‘mqﬁl‘?ﬂ? (P +23 16 +Mo - 6-61 =020 20 I Hong-Kong | +22 18 | +23337 | —25.23(+2 6 41
s Bhubaneswar | 420 15 } + b +I'61 +0 13 20 ECRLE Hyderabad | +17 26 | +0 1044 —1.76 |—0 16 12
Fﬁg"( Rikaner .. | +28 01|—09 . —0 36 44 gIeEI Hyderabad | +25 25 | —02832 +4.69 | —0 55 28
aw, Bombay .. | +18 58| —01144 +1.931 _0 38 40 (Ferer) (Sind)
ECU Bundi .. | 425 27| —00 20 +0.05| _0 27 18 TERTA Imphal ,, |+¥4 48| +11244| _11.94[+0 45 48
iwt Burhanpur +21 17| 40 2 00 =032 | _0 24 58 g;cﬁ'( Indore .. | +22 43| +0 020 —0.05 | —0 26 36
Eﬁ'[fgtf Cairo .. | +80 08| —25648 +20.05 | _3 23 44 gEAEq Istambul ,, |+41 01| —3 712 +30.76 | —3 3¢ 08
FeAHI Calcutta .. | 422 35| 4-05026 —8.28 | 10 23 39 EEEERS Jabalpur .  +23 09 | +01644 —2.75 | —0 10 1z
%aav Canberra.. | —35 19| 445257 | —48.12| 44 98 g3 ERELS Jaipur ,, | +26 55 +0 012 —0.03 | —0 26 42
U Chandigarh | 120 44 | 404 28| -0.73| _0 22 23 SETn Jakarta .. | — 6 16| +2 428 _g044(+137 32
HIAFACY Coimbutore | 411 00/ 40 4 40 =077 | —0 22 15 S Jammu ,. | +32 43| —0 336 +0.58 | —030 3
AqNE < Jamshedpm- +22 48| +04140 —6.68 | +0 14 44
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Latituies, Longitudes, etc., of Principal Places
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U | qeg- | 9949

(e gty |59 ¥ | mm g | A

5 o1 Longi- | weprz | ¥ @ [T

ace Latitude tude c HEFTT

from (?'I:-a;ﬁ Cor.w I.S,

Ujjain | 5 %ihe | T. forloca

time

I T | H, M.5. | Seconds H. M. S
aq?mi; .1, Jodhpur... | +20 18 | —01056 +1.80 | —0 3/ 5%
Fqa Kabul .. | +34 33| —02616 +4.32 | —0 53 12
% Kanpur; .. | +26 29 [ +01820 —3.001 | —0 8 36
| ATET Karachi. ,. | +24 51| —03500 4575| —1 1. 56
WISATIS. Katbmandu | +27 42| +037 44 —6.19 | +0 10 48
- |uSgT Khandwa 421 50|40 228 —0.41 | —0 24 28
wtfgaT Kohima .. | +25 41|-+11324| —12.05 [ 40 46..28
HIEEIYT Kolhapur;. | +16 42 [—0 608 40.99 | —0 vt
FA1ET Kyoto .. | +35 00[+4 006| —39.44 | +333 10
qEIT cahorel .. | +31 35|—0 552 4094 | —0 32 48
Afaaare Leningrad | +5¢ 56| —3 147 | +29.88 | —3 28 43
SR London ., | 4+51 80 |—5 324| +449.84|—5 3020
SE S Lucknow,, |+26 51 |+02040| —3.39|—0-6 16
gﬁ? Madras ., [ +4+13 04| -+017 55 —2.94 | —0 901
q%gqi“ Masulipatam | +16 09 | +021 44| —3.57 [ —0 12
e Mathura | 427 28 |40 744 —1.27 [ —019 12
oz Mo sow . | +55 45 |—28247| +25.10 [ —2 59 48
,,“‘,}31 Mysore, .. | ~-12 18 | +U 332 —0.58 | —0 23 24
| Nagpur +21 09| 4+01316| —2.18|—0 13 40
Arfas Nainita] ,, | +29 22| 4014 46 —2.42 | —0 12 1
eIt Nasik . | +20 02 |—0 744 4+1.27 | —0 34 40
Gt New Yirk | 440 48 |—95854 | +98.39 | —1025 50
afaren iart_s .o | 448 50|—45343| 44825 —5 20 38
Qe 'Patwla +80 I,iJ‘ +0 23z —0.41 | —0 24 24
Rl P::;a .. | 425 386 +037‘28 —6:15 | +¢ 10 32
' awar 434 01| —01643 +279 | - 3 446
ifoggg Pondicherry | 411 56| 401616 —2.67 | —U 10 40!
qsiL Poona .. | 418 31| —0 732 4124 | —0 34 28
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5 | | g iEslel
¢ ; | Amras T q
! - & '_']T&Tﬁ‘ ﬂ'ﬂ'
&1 | sET | @ |/ l bl
Place | Latitude quﬁlg;_ deFe b ood # fae
| ji o & | Cor to- | SRR
— | ila L o Tacad
; €id, Time oca
. ‘ | 1 ] i time
‘ 2 'f H.M.S.; Seconds | H. M. S
gIRgEy Torbandar | +-41 38 —02436 +4.04 | —=p 5¢ 32
Eﬂ Puri .. | +19 48] 404016 —6.61 | 40 13 20
9T Raipar .. { 421 15| +02340 —2.89| _0 3 16
TR Rajkot 422 18| —01952| 4+3.27 | —0 46 48|
A Rangoon.. | +16 47| +12136| —13.40| 4054 40
1%:1r‘q ‘Ratlam .. | +23 31| —0 236 +0.43 | —_p 29 32
EAuET | Rawaipindi | +33 35| —01052 +1.79 | —_0 37 48
Trar Rewa .. | +24 31| 402212 —365| 0 4 44
TN ‘Rome +41 35| —41816| +41.60 | _4 40 12
HAT Satara 417 42| —0 656 +1.14 | _0 33 52
SIEICES Sholapur.. | +17 39 | 40 036| —0.10| _o 26 20
fawar Simla .. | +34 06| 40 536| —092| 4021 20
ST Srinagar .. | +34 06| —0 352 +0.64 | _0 30 48
a Surat +21 10| —01140 +1.92 | .0 38 36
dgw Teheran .. | +35 41 | —13748| +18.06| _2 4 44
B Tokyo +35 40| +41508| —41.90 | +3 48 10
a3z Trivandrum | + 8 31| 40 456 —0.80 | —0 22 00
ELUEES Udgipur .. | +24 32| —0 836 +141 | _g 35 32
Ifedy Udipi .. | +13 20| —0 404 +0.87 | —0 31 00
IS Ujjaln .. | +23 11| 0 000 0.00 | —0 26 58
Fradr Varanasi.. | +25 19| 402900 | —476 40 2 04
faorarqeam | Vishakha- | +17 43 | +03012| —496) +0 3 16
patnam,
afges | Washington | +38 85| -101120] oo 4 |=—103819




Xviii G JICHAT F AAH M, "’ 1 A9 1990 |
Mean Places of Principal Stars on Ist January 1920
s A |arEm w9 | e | wife | ownr T
English Names (Indian Names| Mag. | R. A. Decl. Long. Lat.
| H. M.| ° 7o AR ©
Y- Pegasi 3. WTE 2.9 0—13|+15—0g| 9—01{+12—38
7 Andromeda | 3. T8 2.1 0-08/420—02| 14—11(+25—41
% Fascinm AT 5.6 1—138| +7.-32 19—45| —0—12
f# Arietis afga+T 2.7| 1—54|+20—46| 33—50 +8-—29
4 Aretis Sfasir 2.2| 2—07|+23—25 87—32| +9—58]
11 Arietis IO 3.9 2—49|+27—13 48—04{+10—27
2 Pergell: gafa Var.! 3—08/4-40—55| 56—02[+22—26
@ Tanry FfasT 3.0/ 8—47|424—05 59 —52|+04—03)
B Taury Trfgoir 11| 4—35{+16—29| 69—39| —5—_28]
d Orionis a7 0.3 5—14] —8—13| 76—42(—81—07
d ‘Aurigac EREEL 0.2| 5—16|-+45—59| 81—44|4+22_52
) Urioais TS 37| 5-35| +9—56| 83—34|—13_29
1 Polaris CEl 91! 2—22/+89—13| 88—25|+66—0g
.« Orlonis ATET var. 5-55| +7—24| 88—37|—16_o2
? Canis Majozis] ST —1.8| 6—45]—16—42| 103—57|—39_3¢
@ Carinac i ET‘EE?T —09 6—24|—52—41| 104—50|—75—_50
@ Geminorum | F79Y 2.0 7—34[4-31—55| 110—06{+10—06
4 Camjinorum ?ffc;!g 1.2 7—45|428—03| 113—05| 4641
a Canis Minors | T¥ET - 0.5 7-—39| +5—15| 115—39|—16—01
S Cencri = 42| 8—44/4+18—11[ 128—35| +0—05
@ Cancri T 43| 8—58[+11—54| 133—31| —5_05
¢ Leonis HET 1.3| 10—08|+12—01| 149—47| +0—28
S Leonis 9. @l 2.6 11—14/+20—35| 161—11[+14—20
b Leonis .5 2.2| 11—49|4+14—37| 171 —20|+12_16
¢ €orvi gk 3.1| 12—29|—16—27] 193—19|—12_12
S Virginis et 12| 13—25/—11—06) 203—45| —02_03
‘4 Bootis el 0.2| 14—15|4+19—14| 204_57|.+80 —43
@ Librae ferama g.0| 14—50—16—00| 224_57| 1020
3 piiScro HTET 2.5/ 16—00{_g0_35| 24226 —1—59
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I‘I. M. L] -, (] ’ 3 - \
a S"“’P.i_i ST 1.2 16—29|—26—24| 24938 __4_ 34
A pearpll i L7l 17—33—37—06 264~27| _13—47
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§ Sagittarii | S §T. 01| 18—55|—26—19| 282—15| —3—27
a Lyrael Sfafor 0.1 18—37|+38 —46| 265—11| 161 —44
s Aquilae o 0.0 19—50 +8—51| 801—39| 129 18
B Delphini | ATSET g 20—37|+14—34| 816—13| 43155
[, Delphini HIE3T 3.9 20—39|+15—52 317--15| +33—01
2 Piscis AT HE| ) 205729 41| 333—49)—21—08
a Cygnain B . 13| 20 -41|+45—15| 335—12|+59—54
)Aqﬂ&rid mffﬁ"fq]' 3.8 22—52 —7—33| 341—-27| —0-23
a Eridani AT 0.6] 1—37|—57 —18| 345— 03|—59—26
@ Pegasi q. Al 2.6| 23—04|+15—09| 353—21|+19-- 24
G Pegasi L. -AL - 2.6 23-03|+28—02| 359—14|+31-08
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22 Pausha-Magha

© JANUARY 1990

& A ST o @ | y TE
glal o | e ] T l%!f‘ﬁ’iﬁ'ﬂ‘mlaﬁf‘a‘ 5T
= Sidereal .
3 g S Time Long. | Decl. Long. | Lat. \Dec] Oh.iong
11 \1 M. | gy (1842 33|101934 501235 01) 0x 12| 1N12(10S 14 -63¢ 56
12 |2\Tu. | gwe| 46 29(t1 36 0022 56|13 44| 2 20| 4 13120 33
13 | 3wW. | gy 50 2gft2 37 10| 5127 27| 3 22| 2 | 4v23
14 | 4Th. | 75 54 290l13 38 18] - 4511023/ 4 13| 8 o0{18 25
5 | 5iF. Eﬁ' 58 1914 39 28] ' 38{25 31| 4914 1g| 2 39
16 |6]S. | gwfg /19 02 16[15 40 3g 31 9y50( 5 0819 32117 01
17 | 7{su: | «fy 06 1216 41 46; 24[24 15| 08|23 41| 1m30
18 ! 8M. | grg 10 09(17 42 54 16| 8m44| 4 48|26 21|15 58
19 | 9\Tu.| gt 14 05]18 44 02| 08/23 10 10|27 16| 0w 22
20 [1O|W. | qg 18 0219 45 0921 59| 7m29| 3 1726 21|14 35
21 (I4Th. qz | 21 5820 46 16) © 50121 35)2 1223 4628 32
22 |12fF. | u5 25 55021 47 23| 40| 5a22| 1 o119 49|12r._09
23 [13[3. | qify 29 5tj22 48 29|  31(18 48| 0S12|14 5625 24
24 (14|Su. '(Ffi 33 48|23 49 35 21 1m52{ 1. 23| 9 29| 8 18
25 [15)M. | gy 37 4424 50 40, 10[14 36/ 2 28 3 5620 52
26 [6Tu. | zye| 41 41]25 51 4520 5827 0113 24 1 56| 3=09
27 17|W. | aq 45 37026 52 51 47| 9=211| 4 10| 7 27/'s 13
28 [18Th. | 737 49 3427 53 57| 35021 11 44{12 47(27 o0
29 [19F. | g | 53 3028 55 02 23] 3m0s| 5 0517 26| 9mg1
30 [20/S. gyl 57 27(20 *56 06| 1014 58 14/21. 15|20 54
7 [YSu | (20 01 24 0=57 1019 57(26 54 . 0924 23| 2/ 5
2 [22/M, | @rg| 05 20/ 1 58 14 431 8758/ 4 52/26 28{15 03
3 [23|Tu | W 09 17'2 59 17 29,°1 13 1927 20,27 25
4 23w | |99 13 13 4 00 20! 15; 34143| 3 34{26 49{10mp3
5 [25|Th" | T& 17 195 ol zz! 01{16 35[ 2 3825 55(22 57
"6 P2OF. | T 21 07 6 02 2418 4629 3111 3221 39, R
7 [27S. | wfa 25 047 03 25  30[12=50/ 0 20[17 2915 g4
8 l28/su. | *fa 29 0oy 8 04 24 1526 24| 0 N54{11 49( 5.0 45
9 |20f M. | G| 32 575 05 22|1-7 59{10%¢10{ 2 07| 5 46|17 o7
10 [30\Ty. | w76 36 53116 06 19i 43|24 07| 3 13] 0 3g| 1408
11 {s1lw. a@a' 40 50111 07 '15 26 8"(’.1? 4 087 p1l15 15
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FROT (ST, | I | T® | HAe ‘ faegasta i o
8 < FIAFTL
o B b ¥ F3 ? ¥ | Tithi Time
o ’ L] rl o ’ o Vi o ’ o ’ o ’ ‘ H- B’L ‘l\f. S.
1112%02| 5146{151338] 5211| 9750| 6=15(25844 ‘4l 8 53 | +3 31
2l 04/ 50| 45/R 03|10 33| R 06| R 22 517 59 |. 59
3 08| 54 52| 4 55/11 155 55|24 49] 6| 6 43 4 27
4 08| 57| 59 471 571 41 05 7|5 06 54
5/ 11/6 01/16 06 39,12 39 2623 10 83 10 5 21
6 13 04 13 3113 22" o722 06| [9]0-577| 48
‘ ; 314" 0. ~la¢ 1022 an]
7 16| 08| 20| 23114 04 ¢4 4520 55 6 14
8| 18 1| 27| 15| 47| g3h9 s8] 119 S5 7 04
i _ o1 2 ol 12(17 18
o| 20/ 15| 34 o815 29/ 3 sgjis 12[ (20T I3 29
10 22| 18] 42| oolte 12i 3yli6 58 1412 26 53
1 24 22| 49(3 53 54 O11s 41 15(10 27 8 17
12l 270 25|  se| 4517 34/ 2 3014 27| 16| 8 57 9 02
i3] 29| 290017 03] 3818 20| 1 53!13 21 17| 8 02 23
| 31 s3] 30l 3119 02| 2412 22| 18! 7 48 44
15| 33 36l 17| 24l 45|0 49'11 32l 198 18 10 04
6] 36| 39 24 17]20 27| 13110 S1j 209 29 24
gl 38 48] 3 1021 10[29w37] 20| 2111 17 43
18 40| 46 38| 03 53] 00/9 59 22/13 33 11 01
19 42 49 45| 2 5p[22 36l28 23 46 23|16 03 18
00! 44| 53] 52| 50|23 1927 46jO0 43| 24|18 35 35
21 46 57 59|D  44[24 02 10 47, 2520 53 51
22 48 7 03|18 06 37 45|26 34/10 00 26|22 47 12 06
23 s0| o7 13 31]25 28|25 59 19 271k L 2
24 53 10 2% 25|26 11._ 26 44 27l 0 10 33
25| 55 13| 27| 19| 5424 53|11 16| o8|l 0 s 48
26l 58 17 34| 13|27 30/ g0 53 29 11 58
2713 00 20 40| 0828 203 s3/12 34/ 30[ 0 S0 13 09
28| 02| 23 47| 03129 03 . 26[18 21 1| 0 00] 19
20 04| 260 54 s8] 46[ oift4 10 AZZ 45 g8
300 oel 290 01 su 0w24j22 38[15 04 o 23
3t osl 3y 03 eg 113 asfe 01| 57 22 42
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12/ | Th lars 190 44 47/12-08 11/17500(22021| 4N 4813 N 06{29 v 26
13 [ 2F. g 43 43013 09 0516 52| 6y 32| 5 11|18 29{13y 38
14 | gls. |=fq 52 4014 09 58 3520 42|  i4l22 5127 49
15 | 4isu. |<f7 56 3'5 15 10 48| 17| 4m 53 02125 43/11n56
16 | 5in | &9 21 00 33016 11 36|15 5918 57| 4 2627 15f25 37
17 Gru,“‘i‘ﬁ" T T0s 2017 12 23 41| 2553 38126 53] 9m5! |
18 ||y, |34 08 26[18 13 12|  22[16 43| 2 37[24 52[23 34
191 8l1y, | TR 12 12/19 13 58 0310820/ 1 2321 25 7405
20 |olg | =H 16 19[20 14 42|14 44|13 44|0 1516 58/20 21
21 hols. | wfq 20 15[21 15 2 25/26 53| 0S 5611 36 3m22
92 |ll|sy, \ <@ [ 24 12122 16 06 05[9m46) 2 05| 5 3716 08
23 12|y, | & 23 0823 16 4613 46[22 23[ 3 05! 0 11j28 37
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97 I16|F. | 9% | 43 s527 19 12]  24|10m52] 13|19 5916 49
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30 |18|M. | €8 55 44)03€20 500  21{16 44| 32027 1122 49
1 (20|Tu. WA | 59 40{1 21 20[ 0029 cO|3 52| 11l 5112
2 |2yw. g (22 03 36| 2 22 4910 38|l1 w31 0025 09|17 33
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¢ [e5(su. | 19 22/6 23 29| 10)5%06| 1 40| 8 0312210
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46. SIET WA 1990 Tlming; of Moonrise in 1990 ' (
3 For the Central Meridian of India (824° E)
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Tablefor correction to L.M.T. of Moonrise for the desired meridim‘;

Daily West longitude in time C. | East Longitude in time.

variation Minutes M Minutes 2o 8
in rising| aLig

S8 421 26 100 6 22 | 38 5.}

M. | ] .| oM. | oM M| oM | oM | Ml

28[+1.1 |+0.8 |+0.5 | +0.2 —0.1 (—0.4 |—0.7 -1:'1|

20| 12| o8| 05| 02 01| 04| 08 1:"'1'

so| 12| 09| 05| 02 01| o5 08| 114

31{ 1.2| 09| 06| 02 01| 05| o8 12

32| 13| 09| 06| 0.2 0.1 05| 08| 12

s3] 1.3| 1.0] 06| 02 01| 05| 09| 1.2

34) 14| 10| 06 02 0.1 | 05/ 09| 13

35| 1.4] 10| o06) o2 01| 05| 09| 1.3

36 14| 10| 06| 02 0.1| 05] 09| 1.4

37l 15| 11| 07, 03 02| 06| 10| 1.4

sg|] 15| 11| 07| 03 0.2| 06| 10| 14

39| 16| 11| 07| 03 02| 06| 10| 15

40| 16| 1.2| 07| 03 02| 06{ 11| 15

411 17| 12| 07| o3 02| 06| 11| 1,5

420 17| 12| 08| 03 02| 06| 11| 16

a3l 1.7 | 13| o8| o3 02| 07| 11| 18

44| 18| 13| o8| 03 02| 07| 12| 1.7

45| 18] 13| o8| 03 02| 07| 12| 17

46| 19| 13| o8| 03 a.2|1 07 Lz |

471 19| 14| os| o3 0.2| 07| 12| 18

48| 19| 14| 09| o3 02| 07| 18| 1.8

) zo| 14| ool o3 02| 07| 13| ue

so] 20| 15| 09| 03 02| os| 1s| 13
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48 vz arEYEY & TATAIG SERNEAETE & (AT GERTC AW
. Table for correction to L.M.T. of Moonrise for the desired merldian
£ 'T)Gly West longitude in time C. East longitude in time
tt.*;n_ti_on Minutes M. Minutes
_inrising _
58 , 42 26 10| 0 6 22 38 54
M. M. | M. | M. [ M. M. M. | M. | M
51{ 42.1 | +1.5| +0.9| +0.4 —0.2[/—0.8 {—1.3 [—1.9
4 52| 21| 15| 09| o4 02| 08| 14| 28
s58f 21 [ 15| 1.0| 0.4 0.2 08 | 1.4 | 28
-;'-lf 54[ 22| 16| 1.0 0.4 0.2 | 08| 1.4 28
! 55 22| 16| 1.0| 0.4 0.2 o8| 15| 21
I s6| 23| 1.6| 1.0| 04 02| 09| 15| 21
) 571 23| 17| 1.0 0.4 0.2 09| 1.5 at
58 2.3 17| 1.0 0.4 02| 09| 15| 22
59 24| 17| 1110 04 02| 09| 18| 22
‘ 60| 24| 17| 1.1 | 04 02| 09! 16| 23
61| 2.5 1.8 1.1 0.3 0.9 1.6 2.3
62 25| 1.8| 11| 04 03| 09| 16| 23
; e8| 25 1.8 1.1 0.4 0.3 1.0 1.7 2.4
64) 26| 19| 12| 0.4 03| 10| 17| 24
65 26| 19| 12| 0.5 03| 10| 17| 24
66| 27| 19| 12| 05 03] 10| 17| 25
g7 27| 20| 1.2 05 08| 10| 1.8] 25
‘ e8| 27| 20| 12/ 0.5 03! 1.0| 1.8] 2.6
‘ e 28| 20| (2| 0.5 03| 1.1 | 18| 2.6
; 7 28| 20| 13| 0.5 0.3 | 1.1]| 1.8 %6
: ‘71 29 21| 13| es 0.3 | 1.1 ]| 19| 27
72| 29| 21| 13| 05 .3 | 11| 19| 27
it 73] 29| 21| 1.3| 05 03| 11| 19| 274
/ 74l 30 22 ) 13| 05 0.3 11| 20| 28
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Mean Longitudes of the Planets in 1990
g (& agor |gaeTa | @i | e | owmw | ogw 9
Monthg|D.[Neptune | Uranus lSe.turn jupiter;' Mars Vem}s hfercury
. zﬂ ’ #| © ’ - a ’ +| ® - z|o ¢+ #| @ ¢ ol o o -
Jan. 14283 05 46[270 23 41/28741 57| 91 45 54(241 19 05/ 65 55.7[ 90 27.9
11 09 21 30 44]28802 02| v1 3535/246 3327| 06 51.0/106 29.2
21 12 56 37 36| 2206] 92 2526/251 4748|147 46.5|122 30 5
31 16 31 4448 42 11| 93 1518/257 0210]188 41-9/138 31.8]-
Feb. 10 2007 51 50/28902 15| 94 :50y|262 1532)229 37.3{154 33.1
20 23 42 5553 2220 55001267 3053|270 32.7[170 34 3
Mar, 2 27 17(271 05 55|  4224| 95 4451|272 4515[311 28.1{186 35.6
12 3053 12 57|29002 29| 96 3443|277 5936|352 23.5[202 36.9
22 3428 2000 2233 97 2454|283 1358| 33 18.91218 38.2
Apr. 11 3803| 27 02| 423s| 98 1425288 2820| 74 14.3[234 39.4
11 41 39 314 0412910242] 99 0417(293 4241[115  9.7|250 4u.7
2! 4514 41 06| 2:47 5408[298 5703|156 5.1|266 42.0
May | 1 48 49| 4809 4252{100 4350|304 1124{197 0.5[2g2 43,3
11 52 24 55 11{2920256(101 3351|309 2546(237 55.9(298 44.6
21 5600(272 213| 2300[{102 2342|314 4008|278 51.3|314 45.8
31 5935 00 16] 4305103 1333|319 5429(319 46.7|330 47.1
Jun. 10284 03 10 16 18,2930309|104 0324|325 0851| 0 42.1/346 48.4
20 05 46 23 20| 2314 5316|330 2312| 41 37.5| 2 49.7
30 10 21 3023 4318|105 4307|335 3734; 82 32.9) 18 51.0
July 10 13 56| 37 25/29403231106 3258|34C 5156(123 28.3; 34 52.2
20 1732 4427] 2327107 :-250[346 0617|164 23.7| 50 53.5
300 21 07| 5130 43321108 1241|351 2039]205 19.1) 66 54.8
Aug. 9 24 47] 58 32(2950336/109 (232(356 3500 (246 14.51 82 56.1
19 28 1727305 34|  234) 5324| 1 49221287 10.0| 98 57, 3
29 31 53 1236] 4345/1:0 4215| 7 0344/328 5.4[114 58 ¢
Sept. 8 3528 19 39{29603%0! 111 3206] 12 1805| 9 _0.8130 59.9]
18 3903 96 41| 2354 112 2157 17 3227| 49 56 2|147 01.2
28 42 39 33743 43501113 1149] 22 4648 90 51.6/163 2.5
Oct. 8 46 14 40 46/2970403 114 0140( 28 0110[131 47.0[179 3.7
18] 4949 47438 2408 5131 33 1532172 42.4]195 5.0
28284 53 79 5450, 4412] 115 4123| 38 2953213 87°8[211 6-3
Now.' 71o: 5659274 10 53| 980417 16 3114| 43 4415254 33.2/227 7.6
Y985 0035| 0855| 2421|117 2105 48 5836295 28-6/243 8.9
0 27 e410|  1557]  a426/t 8 1057[ 54 1258[336 24 01259 10.1
[1Dec. 7 07 46|  2259[2990430[118 0048| 59 2720| 17 19.4(275 11.4
170 1121|3002 2435  5039( 64 4141( 58 1448201 12,7
- %} 1456 3704 4439120 4030 69 5603] 99 1042307 14,0
16 22 3953/  5:42|121 0027| 72 (147]115 32.4[113 38.5

— —— s s



50 Geocentric Position of the Pluto and Mean Longitudes of the i
Sun and the Moon in 1990 : / |
Pluto 48 c 74 y O \
i %2‘3“ wrT oL miffg | oW | 9. W e | @l ‘
. Date |
a \Long. Lat. D-cl. | M. Long. | M. Long Fl;i:'.: SBT:
® 1 ] ) . 0 o > ° T — —7 .
Jan. 1|17 m 05 (15 N 17| 2 S 15[279 4022.3/325 06 5.0| 57143 15 42
- 20 21 15[289 31 45.6| 96 55 55.3| 58 41| 16 4;
21 82 25 14299 23 03.9228 37 45.5| 54 |26 14 12
31 41 30 12[309 14 32.2| 023 35.8| 57 05| 1€
Feb, 10| | 46 35 08319 05 55.5/132 09 26.0| 56 43| 15 %g'
200 R 47 40 041328 57 18.8{263 55 15.3| 55 23| 15 Y4
A
Mezck 2 45 44| 1 591338 48 42.1| 3354 07| 59'39| 16 1*;
12| 40 49 53[348 40 05.4|167 26 56.8| 55 04 15 23
22 31 53 47(358 31 28.7/299 12 47.1| 56 54| 15
Apnl 1 19 56 41| 82252.0 70 5837,3| 59 07| 16 gg
11 06 58 35| 1814 15.6/202 44 27.6| 5+ 08| 14 23
21116 050 [ 16 00 30| 28 05 38.6/334 30 17.9| 58 39| 15
= = 7
May 1 3 00 25| 37 57010106 16 08 1| 57 47| 15 4
11 1;' n[)l 21| 47 48 252|238 01 58.4| 54 01| 14 ;3
21 01| 15 59 18|57 3948.5| 947 48.7| 60 08 lg 2%
3115 45 56 16|67 31 11.8[141 33 38.9| 56 14| 1
Jume 10 31 53 15| 77 22 35,1|1273 19 29.1| 54 44 lz g;
20|, 19 49 16| 87 13 58.4] 450519.4| 60 43| 1 o
30 © 09 45 17| 97 05 21.7|175 51 09.7| 54 59| 13
o _ /
Jaly 10 02 40 21106 36 45.0{308 36 59.9| 56 09] 15 1
20 14 59 34 25(116 48 (8.3| 80 2250.2| 60 05 }6 fg
300D 58 293 30[128 39 31.6|212 08 40.5| 54 19| 14
A 3 ! =4 qls ‘ 4
Avg. 9| 15 0?2 23 36(188 30 54.9/343 54 30.8| 57 54 15
' 1y 08 17 43(146 22 18.2[115 40 21.0| 58 31 13;:*:%
29 18 12 510156 13 41,5247 26 11.2| 54 21| 1
S 3 20: 16 11
SEpt. 3 0712 00|166 U5 04,8 19 12 0:.5] 59 25 1
1 4; 02 08175 56 281|157 57 51.8| 56 37 :g 36
2816 0514 58 17185 47 51.4|282 43 42.0( 55 06
55 , 16 23
Qer. 8§ 25 54 261195 39 14,5] 5429 32.3| 60 07
' 18 4; 52 351206 30 380|186 15 22.5| 55 02 lli ga
28 17 1 50 43121522 013|318 01 13| 56 24
: 3| sp 16 18
' 7 3 49 50[225 13 24.¢| 89 47 03] 59 42 |
Al % 48 57(235 04 47, |221 32 53| 54 05| 4 :-;
: 27, 18 23 49| 3 0:[241 56 11.2[353 18 44| 58 03]
: - 5 53 o5| 15 57
: 46 50 07254 47 34.5[125 04 34|
s ,;’ 19 07 §2 10[264 38 57.8 zag gg ﬁ gg gg ‘12 gg
2 55 1212743 021.3| 2 ‘ 0
%z 31‘ 56l _ 131278 26 54.4| 8118 35] 61 16 16 43
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3 Time when the Moen enters the :Zodiacal 8ignsin 1990
JANUARY | FEBRUARY MARCH
faats| ufw | aug aag | faars| vl | ww
Date !Signs' Time e | Signs| Time | Date | Signs! Time
l H. M. { H. M. \ H. M|
1 ¥ 11 3sf 2 ] 0 57| 1 g 7 15
3 T |16 24 4 o 3 43 3 o 9 11
5 ¥ |19 32 6 @ 7 ¢0 5 = 12 35
7 noo21 311 8 a1y 25 7 a |17 59
9 @ 123 231 lo m 17 48| 10 o 1 13
12 a p 35 13 = 2 42| 12 " 10 41
14 m_ |8 34| 15 m |14 05 14 m |21 56
16 = 17 48! 18 7 ] 36 17 z 10 25
- 19 mo |5 46| 20 w (13 55| 19 w22 31
21 7 |18 12| 212 = |22 23| 22 = 8 “
24 [ 4 54| 25 % 3 17| 24 %* 13 33
26 = (12 52{ 27 Pl 50| 26 v | 15 42
28 ¥ 18 18 28 s |15 57
30 | 0T 2. 04 30 o |16 16
|
i ; |
APRIL MAY JUNE
: g, . | H. M. H. M.
1 @ |18 24 1 a$ 5 44| 2 - 5 04
3 a 23 30 3 m |12 50 4 L ] 16 52
6 L] 7 14 5 ~ 122 56| 7 7 5 21
8 ~ (17 10 8 m |10 57 9 ] 17 40
11 m 4 49 10 7 |23 26| 12 = 4 37
13 r 17 17 13 w11 50| 14 b 13 23
16 o) 6 42| 15 = |22 59| 16 [ ) 19 23
.18 = 16 18| 18 * 7 19| 18 ] 22 10
20 X |23 24| 20 r |12 0ol 20 o 22 43
.23 T 2 25| 22 ¥ |13 1 22 || = 22 40
25 ¥ 2 321 24 o |12 30| 24 a | 23 57
{<27 i § 1 44| 26 @ (12 05y 27 m 4 17
29 - 2 13| 28 ft |14 02| 29 - 12 13
30 119 43
|
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Time when th3 Moon enters the Zodiacal Signs in 1990
JULY I AUGUST SEPTEMBER
fears | wifw | @w7 %fﬂﬂm ofer | aAx wfor | gag
Date | Signs Time « Dat: ' Signgl Time Date | Signs Time
H M E M.t : H. M.
Hef om (23 2f 39 w7 86| 2! = |2 19
4 5 112 06, 5 = 17 38 4 '3 9 53
7 w 0 10 8 X 1 23 6 v 113 52
90 = |10 35 10 i 6 41 8 g |16 26
11| » |18 56! 12 wi {10 24| 1o n |18 36
a4 |1 05 14 g 013 12| 12 @ 21 ‘D8
16y w |4 55 15 | = 15 43] 15 | a B 21
A8 | mp (7 01 18 a {18 43, 7 L] 6 52
120 = |8 147 20 w223 03 19 = 114 07
L2221 @a (1o 01" 23~ 2715 il 21 m 23 37
241 = |13 500 25 mo {15 28| 24 7 |11 22
26| = |20 53" 28 | £ i3 28| 27 s 0 06|
29 ¢ m | 70 11] .30 n |15 52| 2y = {11 23
131} 2 19 29 [
L
[ |
OCTOBER NOVEMBER DECEMBER
' l
’ 4 A | H M| | H- M
i
il ge (g gl 20 W g 00 t ' om ! 21 52
30 3 o0l ¢! @ 1o 400 3, = |20 /26
L6 W |0 36 6 l @ |10 39, 3 { a 121 34
8| ®m 1 19 8 | & 2 56 8 I | 11
oy @ |3 021010y m 18 261 10 ~ | 8 33
12, @ || 67 ‘500013 | a 2 400 12 mo17 41
I'4 | m {120 ;2| 15 wi '13 10 15 | ¢ v 6 54
‘16 & 1200 58 18 1 2 1 09| 17 | & 190 05
19| m o} 60 (58t 2 i w14 02! 20 = | g 28
211 ¢ |8 AMe 23 i = 2 31 22 x | 19 14
24w |7 3] 25 | X 13 00, 25 T 3 11
26 | = O Sadigop o w19 10| 27 K 7 34
294 Xk 14 43 29 ;w22 05] 29 i 3 54
TN S N
i | t | | 1
i i | 1 | |
t ; : ; | |
i
.f | E l i | ‘
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1980 % REL
ECLIFSE IN 1990
Td-wm
Solar Eclipse

There will be two Solar Eclipses in the year 1990. The

anrular eclipse of the Sun will cccuron 26th January, Frisday
not visikble in India.

To‘al echipse of the Sun will occur on 22nd July Sunday,
not visible in India,

ad 1990 ¥ I g@-ugw & | fzats 26 FTARY, AR 7
g1HAIdT BUEE 98w WG9 q H gv FEF g |

fets 22 swig, THAR A QF v Gwm TR T A
ag # 397 FZTET 47

Circumstances of the annular eclipse on :61h ‘]am,ar]ra
Friday 1990.
H. M.
Eclipse begins e T 5s 22—43
Central Eclipse L Ll . 1—00
Eclipse ends i qet e 3=18

Circurastances of the Totaleclipsec n 22nd July, Sunday 1990

H, M
Eclipse begins v E . 6—10
Greatest Eclipse 5 HEQ ? 8—32
Eclipse ends et » 10—54
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LUNA: ECLIPSE
7L UgW
There will be tvo lunar eclipses in the year 199°. The

Total eclipse of the Moon will bte occur on 9th Fubruary
Fridi, visiblein India.

Partial Eclipse of the Moon will occur on 6th August
Monday, visiblein India.

39 1990 # A= Tg0 g1 | faaits 9 ®a<T wHaX 7 A
AT AT FAF AW W@y F @ OGMIT

fedid 6 maeg AMAIT &1 BRATAT FOSATE FH-TZN WA

T F 2y adi g o
: Circamstances of the Total Lunar E:lipse 9th Februarv,
Firday

‘ H. M.
Moon enters, Penumbra = ET4T .. 21=50
Moon enters Umbra = qrE T .. 22—59
Middle of the Eelips. e qEq .- 00—41
Moon leaves Umbra e g ... 0223
Moon leaves Penyr="ra . Hig es 13—33

Circumstances of the

Partial Eclipse of the Moon 6th
AUguSt NQOMOHday_

H. M.

VIhon eater Poaumyzg "y 1y .. 16—59
e1t>s Umdra . mfEmmE L. 18—15
Middle of the Eclipse .. yen oo 19=42
Moon leaves Umbla ghraera .. 21—10
Moon leaves Penumpry - we - 22325

9% ¥ Agl ¢ THIElE, 19 90 53
Timings of Lunuar Aspects in 1990
fzqis | arT gug |faais| #wr | gag  (fewiw | 9w | @Ed
Date |Aspects| Time | Date | Aspects| Time Date Aspectsl Time
! |

January N EX. M., H., M,
Sle @3 23 19/ ¢ 2|21 17
H. M 10| # i35 28 20, & *| 1 21
¥ |6 2 Yo%l 4 22
1| ® L 3 21 i & |10 02 b1} @ 16 43
¥ A (19 00 ¢ = |3 36 ¢ = 5 46
u < |19 45 R & |3 57 CHRRP S 42
woo% |21 55 o @ 8 10 30 ¥ £|13 50
e x |22 37 121¢ Q@16 53 ¢ *|13 55
20y x| 2 11 ¥ ={ 8 29 © *|[20 47
¥ 2|8 11 ¢ ¢ |8 31 A w|p3 29
@ % |7 48 g owrifla 03 22\ n 2|7 13
h o % |13 36 By «fl0o 24 B a9 56
2 ¢ (23 45 y wil2 54 v slqa 02
3l = |7 32 § Ap3 54 g &f16 40
4l o2 .19 oox 9 04 L 26
? % || 12 21 ¥ L1l 41 23 © &| 5 12

¥ o3 28 g il }g 53| x| g )
i all2 53 T 0 y &|lg 35
R D19 53 Y Y14 05 ¢ a|20 46
S5l o] 8 16 ¢ w11 04 24l g g7y 58
6% %13 04 ¥ % (15 53 B o¢l138 38
2 o 4 12 B oA |20 39 25!y ¢ 11 36

i al s 43 15| @ W |1 19 bl [

. N : 5 15 24
vooalls 27 ¥ A3 42 260 ¢ ¢ 3 05
i * (17 33 Y a8 07 ahuen e 04
© al22 18 ¢ |a (12 33 18 a8
R a2 44 AR TR v o A - A
719 413 57 h A |17 15 - 1 20
{ 4 Wle a7 le alg 33 é s SR
¢ Alsg 5, | a8 06 b i 12 18

j W Bz, a5 ° Wi lolis s Al
7B 4 2 ol|l6 07 el e
k Bl W] b v oll4 24 H 45
¢ . 0 ) 22 » @19 18

ald 3o Y o9 25 28] 2 ,

2 s Go 18| 5 o5 22 b2 4 52
Y xig 1:: 4 % |13 36 ? &' 7 38
H x| 7 4,?_ 19| @ 3 00! Yo oL(14 48
¢ gha2 g2 2. B4 54 ¢ L1633
p T (17 ]O ¥ A 'll 42 ¢ *1 16 52
R r|23 19 W % 19 55 29 2 alal 54
9o wlyg o P&l S 27
-~ ? | 4 21" l H : 5 al
¥ 9 or
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2 Wa g s 1990 g Timings of Lunar Aspects in 1989

Timings of Lunar Aspects in 1990 [ ' .

. T : P - e | faaiw | 41T | wHE lﬁra—rsﬁ qrT | ¥HT |feais| @ | aww
fEais | g guyd |feais | amr | @wg - Date [Aspects| Time | Date A.spects! Time | Date Aspectsl Timea
Date | Aspect | Time | Date | Aspect| Time | Date | Aspect| Time gy

: d, M IH, N
B M. H. M. H. Mi March ‘ !
290 =x|0 2 8y &|5 40 199y = g 90 ) .
Y % |15 06 ¥ |13 59 ¢ = =2 Ho M 10 13 27 20y &)1 43
¥ % |23 40 ¢ x| 0 53 R s |18 §2 1/ %11 57 ¢ =[O0 |9 ¢ x |10 41
30/, *|3 69 g owxl1 18 200 e &1 12 ?  ojl9 57 h ofl2 2 B «¢lie 40
© <& (13 51 Y w1 27 ¢ L 1? 4 18 al2g 48 e oal2o 16 atl s x| 1 25
¢ o2 50 ¥ ch6 06 > *ha e 20 %1 150 :fy g0 4 Y ¢|2 38
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The ‘‘Parallel’’ Aspects of Planets in 1990
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The *“Parallel’” Aspects of Planets in 1990
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