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PREFACE

Among the observatories built by Raja Jai Singh, the ob-
gervatory of Ujjain has great importance in the period of anci-
ent practical Astronomy. The Ujjain city was on the Tropic of
Cancar, vhile 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 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
thesun goes towards theNorth from the Zenith of the Ujjain.

About 4632 years ago, when the maximum declinaticn of the
Sunand thelatitudeof Ujjain were equal, the Sun turned towards
South after completing its farthest North going at the zenith
point of Ujjain. It was the point where the meridian line of
ofancient Lanka (Different place from theModern Lanka,Ceylen)
crossed the Tropic of Cancer. Therefore the meridian line of
Ujjain bacame the prime Meridian of India.

Because the calculated planetary position as per Indian
astronomical methodis 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.

iti jjain observatory is on the Trepic of
Caizrfhticgzsfg:-g?t%z%{fn comes at theyZeni_lh of the 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 Almance and Raphaels
Ephemeris were not available in time to the users. The pub-
lication of the Ephemeries in English was started frgm the
year 1942, Looking to the difficulties in understanding the
English Ephemeris by the Hindi Knowing persons the necessary
heading, etc., are given in Nagari script with detailed introduc-
tion in Hindi from the year 1964.
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The gzocentric 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 Astronomy with the latest correction required tc get the
apparent position. The places of the planets are given for 120
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
4] to 46 are only for the Central Meridian of India. To find
the time of rise or set for any place, please see page v.

We are trying to add some useful topics in the Ephemeris
every year. TheM.C, tables and mean longitude of Uranus
& Naptune have already been added from the previous issuses.
The Equation of time is also given to find the apparent time in
the Ephemeris, Correction Tables (pages47-48) are added from
thelast three years. Ttisuseful to know the local mean time of
Moonrise for desired meridian. Thus the book contains more
information than other ephemeris.

I express my thanks to Shri A. Bandyopadhyay Officer
Ifc N. A. Regional Meterological Centre, Calcutta for his per-
sonal Co-operation.

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

In the end, T express my thanks to Shri Mahavir Prasad,
Deputy Controller, Government Regional Press, Gwalior for

the personal interest taken by him while the Ephemeris was in
the press,

Ujjain,
27th October 1950,

K.L.PANAGARE,

Superintendent,
Govt. J 0. Ujjain (M.P.)

A NOTE TO COMPUTE THE TIME OF

MOONRISE, SUNRISE AND SUNSET IN 1981

The timing of Moonrise, Sunrise and Sunset given on pages
41, 42 and 43 are thelocal mean time (L. M. T.) of those places
whose latitudes are 10°,20°or 30° for Moonrise and 5°,8° or 11°,
etc., for Sunrise, which are situated on the Central Meridian of
India. The L. M. T. aad I. 8. T. for these places coincide with
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 the L. M. T. for the latitude of the place by inter-
polation.

(iiy Convert the longitude of the place, if given in degrees,
into hours and its parts by dividing it by I15.
(iif) Add the result of (if) to (i) algebrically.

Example.—To find the time of Moonrise, Sunrise and Sunset
\ in I S.T.on January 1, 1981 at Delhi lat. 28°
39 N., long. 77'-13" E,, in hours 5" 9™ and at
Madras lat. 13°-04'N., long. 80°-15’E., in hours
5621,
Correction minutes to find I. S. T. from the L. M. T. for De lhi
subtractedfrom 5*30=2=21"and for Madras long. 5" 2]=
Madras subtracted from 5" 30®=--9=,

Timings of Moonrise

From page 43 we get L. M. T, of Moonrise on 1st January
1981 for the latitudes :—

Lat. 10° 20° 30°
L.M.T. I8 56™ 2 04= 2h 12m
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By interpolation and correction for desired meridian as per
table given on pages 47-48 the L. M. T. for Moonrise becomes
28 |20 at Delhi and 27 0 at Madras as per rule (ifi) by
adding thecorrection minutes 21®= and 9= accordingly the I. S.T.
for Moonriseon 1st January 1981atDelhi 2" 33=and at Madras
2b Qm,

Timing of Sunrise

From page 41, we get the L, M. T. of Sunrise on 1st January
1981 for the latitudes:

Lat. 10? 20° 30°

L.M.T. Gh 3(Qm 6h 39m 6h 4]m

By interpolation L. M. T. of Sunrise becomes 6" 40™ at Cal-
cutta and 6" 33™ at Bombay, by adding the correction minutes
the I.S.T. of Sunrise at Calcutta 6 —40™—24==6" —16™ and
at Bombay 6" —332439m_7h —]2m,

—

Nete—The correction for Longitudes is constant for a given
place and remains the same fc1 all days of the year. The
correction for Latitude depends on the motion cof the

Moon or Sun and a fresh calculation is necessary for each
dav,
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Latitudes, Longitudes, etc,, of Principal Places
l SeS WI‘TFﬁfT
) W | rera- Wﬁrf
’ 2977 : HeATw Hzm.%r I A ni?; fag
Latitude ongl ¢ ;
Place tude TERTT TTRIT
from Cor. to
Ujjain Ujjain Cor.to I. S.
Sid.Time | T. for local
time
P o © | H.M.S.| Seconds| H. M. S.
AT Agra +27 11| 409 04 —1.49| —0 17 52
YGUIATIT Ahmadnagar| +19 05| —0 3 52 +0.64 | —0 30 48
#gAara’s | Abmedabad | 423 02| —01240 +208 | —0 39 36
TTHT Ajmer +26 27| —0 4 32 +0.75 | -0 31 28
AR Akola 420 42| +05 04 —0.83 | —0 21 52
IS Aligarh 427 541 409 12 —1.51 1 —0 17 44
THATEETE | Allahabad | +25 28 | +02424 —401{—0 2 32
ST Amraoti .. | +20 56| 40 8 08 —1.31| —0 18 48
EUCEES Amritsar -+31 38| —03 32 +0.58 | —0 30 28
FARTETE Aurapgabad | +19 53| —0 1 32 4+0.25| —0 28 28
AATEAT Ayodhya +26 48| 402552 _495(—0 1 04
FTAT Bangalore | +12 58| +0 7 20 —1.20( —0 19 36
TFTE Bangkok .. | +13 44| +13856| —16.25| 41 12 00
T Bareilly .. | +28 22| +4+01444| —241|—012 12
FgIaT Baroda +22 18| —01012 +168| —0 37 08
EEUIES Belganm .. | +15 52| —0 4 48| 4+0.79| —0 31 44
afaa Berlin 452 32| —4 924| 14091 —4 36 20
Wﬁqfvr Bho; al +23 13| 40 6 36 —1.08{ —0 20 20
ﬁqq—g\ﬂ Bhubaneswar | +20 15| 4040 16 —6.61| +0 13 20
CIENE £ Bikaner .. | +28 01|—0 9 48 +1.61 | —0 36 44
FHg Bombay .. | +18 58| —01144| +193| —038 40
EC Bundi .. | +25 27| —00 20 +0.05 | —0 27 16
FEMIY Burhanpur | +21 17| 402 00 —0.32 | —0 24 56
FrfgU Cairo .. | +30 08| —25648| 429.05|—3 23 44
TFTEFFTT Caleutta .. | +22 35| 405026 —8.28 | 40 23 30
FAFU Canberra. | —35 19| 445257 | —48.12| 44 26 o1
JUETTE Chandigarh | 430 44| 404 28| —0.73| —0 22 28
FIG¥IZL | Coimbutore | +11 00] 4.0 4 40| —0.77 \ —022 186

SHE AT & Ay, FATAAE

xv
Latitudes, Longitudes, etc., of Principal Places
R Svaq | W&
AT | Aperg- | THW
Rl -
£ aratiar ?fa"f_% wTe | P‘“gm
Flace Latitude ongi- qTHRTT m f?q
e HEFTT
from Cor. to S
Ujjain Ujjain Cor. to I. S.
Sid.Time |T- for local
time
& H. M.S. | Seconds H, M. S.
Fierrarl Colombo .. | + 6 54| +01625 —2.69 | —0 10 32
FTFH Cuttack .. | +20 29| +04024 —6.63| 40 13 28
BT Dacca .. | +23 42| 405836 | —9.62| 4031 40
EEn Darjeeling | +27 03| 405000 —8.21 | 40 23 ¢4
ZgaaT Dehradun | +30 19|40 908 | _—1.50|—0 17 48
fazefr Delhi 428 39|40 548| —0.95,—021 08
ZaTq Dewas .. |+22 58|40 120 —022|—025 36
HTT Dhar 422 36| —0 144| 40.28|—028 40
TZY Gantur +16 19| 401840 —3.07|—0 8 16
TrEEr Gauhati .. | +26 10| -1 356| —10.50|-+037 00
e Gaya +24 48| 403700 —6.07 | 4+0 10 04
o Geneva 446 12, —438827| 44575|—5 5 23
qrfas Greenwich | +51 29 |—5 304 | +49.79 |—5 30 00
e Gwalior .. | +26 14 [ +0 936 | —1.57|—017 20
gIGIT Hardwar +29 56 +0 928 —1.55| —0 17 28
EEEIn] Helwan .. | 429 51|—25742| +420.207--3 24 38
HUEAR) Hong-Kong | +22 18| +28337 | —25.23|42 6 41
Exvam= Hyderabad | +17 26| +01044 | —1.76|—016 12
FgvEE Hyderabad | 425 25[—02832| 4469|055 28
IGES (Sind)
FFHTA Tmphal .. +24 4pifpli2dd —11.94 | -+0 45 48
2 10 020 _gos5|—026 36
g]IT Indore T2 45 0.05
FETEIS Istambul ..} +41 01| =3 7121 43076 |—3 34 08
FIAGT Jabalpur +23 09| +01644 _9275|—010 12
ST Jaipur +26 55| +0 012 —0.03 | —C26 44
srepTart Jakarta .. | — 6 16| +2 4281 9044|4137 32
STy Jammu .. | +32 48| —0 336 +o.5s|—0 30 32
‘ aﬂ';ﬁq'{ Jamshedpur | +22 48 404140 —6.68 ' +0 14 4




xvi THE e & aEr, duifE
Latitudes, Longitudes, etc., of Principal Places
R gedq | AT
IATET | Araye- g "
= st SS9 A | wm oy | EAET
Longi- | @ew gaTF fax
Miace Latitude Ong) KSR :
tude Cor: %o qTHRIT
from Ujjain | Cor.to LS.
Ujjain | g3 Time. | T. forlocal
time
° ’ 1H, M.S Seconds H. M. S.
Gﬁ‘c’.'q"( Jodhpur .. | 426 18 | —01056 +1.80 | —0 37 5¢
HTH Kabul +34 33| -02616 +4.32 | —0 53 12
m? Kanpur .. | 426 29| +01820 —3.01 | —0 8 36
FITAT Karachi .. | +24 51| —03500 +575| -1 1 56
FISHTUZ Kathmandu | +27 42| 408744 | —6.19| 40 10 48
qugaT Khandwa +21 50| 4+0 298 —0.41 | —U 24 28
FIfgaT Kohima .. | 425 41| 4+11324| —12.05| 40 46 28
HIFETIT Kolhapur.. | +16 42 |—0 608 +0.99 [ —0 33 04
W\Tg Kyoto +35 00|44 006| —39.44| 4333 10
&g Laheare +31 35|—0 552 +0.94 | —0 32 48
afaqars Leningrad | 439 56 —3 147 | -+29.88|_—3 28 43
qrad London .. | 451 380 |—5 324 +49.84|_—530 20
GAEG Lucknow . +26 51 ( 402040 —3.39 [—0 6 16
HATE Madras +13 04| 4017 55 —294 10 9 01
;‘wﬁiaﬁq Masulipatam | +16 09 | 402144 | —3.57 |0 5 12
1 Mathura .. | 427 98| 40 744| —1.27 | -019 12
FI"H’] 5(” Moscow .. | +55 45 |—23247| -+25.10|—2 59 43
Fﬂ'“ Mysore +12 18| +0 332 —(0.58 | —0 23 24
i) Nagpur ., +21 —2.18 | — 40
PP i EP 09 | +01316 013
i Nainital .. [ 429 22| 1014 46 —242(__0 12 10
TT”; Nasik +20 02| —0 744| +1.27|—034 40
s New York | 140 43| —95854 | +98.39 | —1025 50
ey Paris +48 50| —45343( +48.25|_—5 20 39
=qreT Patiala +30 19| 40 232| —0.41| —024 24
gz Patna .. | +25 36| 403728| —6.15[ 4010 32
EAUERS Peshawar +34 01| —01648| +4+279| —0 43 44
7898 | Pondicherry | +11 56| 401616| —2.67|—0 10 40
gaT Paona +18 31| —0 732 4124 | —034 o

GHE Tl F AT, IWFAA(S xvit
Latitudes, Longitudes, etc., of Principal Places
\ el EIEGiEy
AR | g | T q
| s=w ¥ ~ | wEErT
S S | Tongio | 0 T | gmad fac
Place Latitude tude J&R1T !
from Cor. to qERTT 1
Ujjain | Ujjain | Coz. to LS.
Sid, Time | T for local
1 i time
J % H. M. S. ' Seconds H. M. S.
qiigsaT Porbandar | 421 38| —02436 +4.04 | —0 51 3
T Puri .. | +19 48 +04016| —6.61| 40 13 20
93T Raipur .. | 421 15| +02340| —2.89|—0 3 16
AT Rajkot +22 18| —01952| +3.27|—0 46 48
09 Rangoon.. | +16 47 | 412136 | —13.40( 40 54 40
AT Ratlam .. [+23 31|—0 236| +043|_0 20 32
IFafauer | Rawalpindi | 4+33 35| —01052 +1.79 | —0 37 48
TrET Rewa .. | +24 31| 402212 —365| —0 4 45
Edey Rome +41 55| —41316| +41.60{ 4 40 12
LGIEY] Satara .. | +17 42| —0 656 +1.14 | 0 33 52
AL Sholapur.. | +17 39| 4+0 036 —0.10| 0 26 20
farmar Simla 434 96| +0 536 —092| 4021 20
#TAT Srinagar .. | +34 06| —0 352| +064| _g 30 48
R Surat +21 lo|—01140| +1.92|__038 36
F.-Fq'l'l'?l' Teheran .. | +35 41| —13748| -+16.06| 2 4 44
ZrfwaT Tokyo .. | +35 40| +41506| —4L90| 4+3 48 10
fa3mgw Teivandrum | + 8 31| 40 456 —0.80 | —0 22 00
gea9% Udaipur .. | +24 32| —0 836 +141 | _0 35 392
IFeT Udipi 413 20| —0 404 +0.87 | —0 31 00
I5HA Ujjain +23 11| 0 000 0.00| —0 26 36
FITOTT Varanasi.. | +25 19| 402900| —4.76| 40 2 04
FUTE[9EAA | Vishakha- | +17 43| +03012 —496| +0 3 18
patnam.
qlflma'a' washington +38 55| =1011 20 1004 —10 38 1‘
|




xUIE

7 TATCHAT & TeqH T4, fQTiF § FaLr 1359
Mean Places of Principal Stars on 1st January 1981

S TRl & AEAT T, faAiw ¢ dad R8¢ wix

Mean Places of Principal Stars on 1st January 1981

@ Lyrael
@ Aquilae
@ Delphini
@ Delphini
a Piscis

@ Cygni
)

a

a

2

Agnuarii
Eridani
Pegasi

Pegasi

fafea
e
gfassr
afqeat
gfigor AcET
gu

gafad
THAT

7. 9T

0.1 18—36 +38—46

0.9] 19-50

+8—49

3.7 20—37;+14—32
3.9 20—39|+15—51
1.3| 22—56]—29—44

1.3] 20—41
3.8) 2252
0.6 1-37
2.6| 2304

+45—13

—7—43
—57—22
+15—06

2.6| 23—03|4+27-59

q. T

sfaw am |acm am| =9 | Gae T i T
English Names (Indian Names| Mag. | R. A. Long. Lat.

. H. M. ° G :
'y Pegasi 3. WTE 2.9 0-—12 8 —53|+12—36
@ Andromeda | o ATz 2.1 0-—07 14—03]+25—41
¢ Piscicm EC ! 5.6 1—13 19—37| —0—13

i Arietis CIECE] 27| 1-54 33—42| +8—19
a Arietis arfaaT 2.2 2-—06 37 —24| +9—58
41 Arietis WO 3.7] 2—49 47 —56|+10—27
B Perse1 Tarfg Var. 3—07 55—54(+22—26
# Tauri EisED 3.0f 3-—46 59 —44| +4—03
a Tauri TATgoft 11| 4-35 69—31| —5—28
£ Orionis LAl 03 5-14 76 —34(—31—08
@ Aurigac Adgad 0.2 5-—15 81 —36|+22—52
) Orionis CRE ) 37| 5—34 83 —26|—13—22
@ Polaris ] 21| 2-13 88--18|-+-66—06
2 Orionis Azt Var, 554 88— 20| —16—02
@ Canis Majoris| AT —1.6| 6—44 103 —49|—39—36
@ Carinac qET —0.9| 6—24 104 —42|—75—50
@ Geminorum | TT9Y 1.6 7-—33 109 —59|+10—06
§ Geminorum | TT99 12| 7—44 11257 +6—41
@ Canis Minors | 791 0.5 7-—38 115—31{—16—01
¢ Cancri gL 42| 8-—44 128—27| +0—05
@ Canceri STTEAsT 43| 8—57 133 —23| —5—05
@ Leonis w=T 13 10—07 149 —34| +0—28
S Leonis 3. #. 2.6| 11—13 161—03|-+14—20
A Leonis 9. 2.2 11—48 171—21|+12—16
S Corvi AR 3.1| 12—29 193 —11|—12—12
@ Virginis fear 1.2| 13—24 203 —35| —2—03
@ Bootly bl 0.2| 14—15 203 —58|+30—45
Sl Ferarram 20| 14—50 224 49| +0—20
S Scorpii ST 2.5 1559 242 18| —1—59
@ Scorpii b 1.2| 16—28 249—30| —4—39
) Scorpii T 17| 17-32 264 —19|—13—47
S sagittarii 7. 9. 2.8 18—20 274 —19| —6—28
S Sagittarii 3. 9T. 2.1] 18—54 28207 —3—27

gy T |Widrg amW| 985w | fGare | wfew | ST a7
English Names |[ndian Names| Mag. | R. A. | Decl. Long. Lat.
H.M.|®° ¢ | e zif @ ’

285—03{4-61—44
301—30({429—18
316—05|431—55
317—07|4-33—01
333—37|—21—-08&
335—04|4-59—54
341—19| —0-—-23
344 —56|—59—26
356 —13(+19—24
359 —06{+31—08
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H i ﬁm
) a= W 5
hes o A 5
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= B 5 D 3 =] ] = o Le ) = o
3 2 2 2 & 2 =2 & 4 P A & X
S © E o (%) A o = B o EJ i e
X 721 F ST wEAg AR AW (A §uy), s { T ¢’5Q
Elements of the Planetary Orbits for 12 o’clock Noon (I. 8. T.) on 1st January 1981
o . 97 § He7-
qEAH | i . A A | T
73 TEAH A | 3 Af | wre (A1) | T AT | Long, of | TR y TETH AT
Planets Mean Long. |Mean Daily |Per. of Revo-| Long. of | Perihelion or | Ecentricity a.immu Inclination
Motion | lution (sid) | Asc. Node Perigee ISlance | of the orbit
from the
! Sun
| ! 5
o ’ r _ (] ’ - a ’ » -] ’ L Qo ’ r]
. Mercury .. | 294 16 57|4 05 32 87.9693 | 48 06 21 “ 77 09 35 0.20563 | 0.387099 7 00 15
9. Venus .. | 224 08 12|11 36 08 224.7008 | 76 30 36 131 18 14 0.00678 | 0.723332 3 23 40
9. Tarth .. 100 49 590 59 08 365.2563 | .. .. 102 36 49 0.01671 | 1.000000 ss va s
H. Mars .. | 318 41 49| 0 31 28 686.9796 | 49 24 39| 335 42 33 0.09338 | 1.523689 1 50 59
T. Jupiter .. | 177 28 1210 04 59| 4332.5934 |100 15 44 14 01 32 0.04846| 5.202561 1 18 16
. Saturn .. | 177 85 47{0 02 00] 10759.2046 | 113 29 51 92 41 06 0.05562 | 9.554747 2 29 22
. Uranus .. | 232 21 54| 0 00 42| 30688.3560 | 73 52 55| 172 45 08 0.04632 | 19.218140 0 46 23
Z. Neptune.. | 262 31 34| 0 00 21| 60181.1005 | 131 84 19 47 52 54 0.00900 | 30.109570 1 46 18
4. Pluto .l210 51 07.0 00 14| 90737.2400 1110 03 06" 223 36 30 0.24864 |39.517740 | 17 08 33
=, Moon . 224 17 22|13 10 35 27.3216 (132 30 06| 30 17 55| 0.0549005 0.00257 5 08 43

g ud = F 19 F7 7fd Daily motion of Moon’s

Node and Perigee— 0° 03" 106" + 0° 6 41°




Pausha-Magha

JANUARY 1981

g |

JANUARY 1981 -

qig-ATeY 3

2
e ATETARTA o 94 y TE ; z Endings mo=
& a P T | Sl Frfed a1 A Longimdes "WIRT I ments of Tithi | Equation
218 2 || sigerear |2 s | 3 g Pl N I e el e ey
6| A Time Long | Decl. |Long. | Lat. |Deel. [Oh.Lo_ § ’ o SHEG Y T ——
©] v | m | » |y | ¢ | o | ¥ |Tithi Time
! H. 11" S. o ’ - o ’ -] ’ o ’ o ’ o ’
11 |1|Th. | q5 18 43 2310145 47235 00/13m20| 5 N12[10 $52{ 19m20 o afe sle sl sle sl ol g H. M. | M. S
12 |2|F. | = 47 1911 46 57|22 5525 21| 03|14 12| 1726 128 704{28m25| 9431 9232 10317 229|11%16| 25/ 6 21 | —3 32
13 | «s. | wfy| 51 16j12 48 08| 49| 7,33( 4 40[16 57(13 43 2l o0s| 28 32 36| so\1s 44f12 53| 26| 8 36 4 00
14 | 4su. | <fy 55 1313 49 19| 4319 56| 0419 0026 13 o o 31 gé 4912 7)o sepa 90 37%? e 28
15 |5t | gyq| 59 09fta 50 30| 37| 2w34{3 1520 10| 8457 19 2 i et ® 59
= | 12| 87| 37 484 m22 29)17 45 29 12 36 5 22
16 [6(Tu. | gq(19 03 0615 51 40, 3015 25 2 15 18|21 56
17 |7\W. | gg | 07 o2)i6 52 51 22028 31| 1 0819 21| 5=09 6| 15 40| 39| 51 58123 44119 24| 30|12 54 49
18 ' 8iTh.| 7% 10 5017 54 ol|  1511=50| 0 SO5|17 1918 34 I W) 43 4 &4 & R4 M9l 0 412 44 6 15
19 | 9|F. | or=% 14 ss18 55 11 o625 21| 1 18|14 19| 2%10 8 19| 46 41} 57\ 6 3326 14]22 41 212 0 41
20 [0fs. | gfr| 18 52[19 56 20/21 58 9x02| 2 2010 20|15 57 Sl 21| 48 4210 00| 7 2027 2924 21}  3l1 12 7 06
I 10 23 51 43 03 8 07,28 44'26 01 419 56 31
21 |lSu. xfy| 22 48R0 57 29| 4822 533 3116 03129 52| | e s o ol
25 o4 2 2 2 55
2¢ |12 | qrm| 26 45§21 58 87| 39|ewss4 211 17)13vwss| | Zh ‘;4 86 N 27 oi 8 ; 2
23 |13/Tu. | g 90 4202 59 45| 2920 so| se| swss|2s os| | % %% o) T GCRWAE S 818 ) 81
24 |lW. | g7 | 34 s8f2e 00 52| 18|5y1rls 138 isjizwigy |l 31 hy 1;11 e oo 1"‘43 82 56 | o ;
25 |15(Th. | 7 38 2525 o1 59| o219 26| 12/12 34l26 34 H 2 (9]0 24
pik 15| 33 o4l 46| 1512 o4) 4 59| 4 24| (10/22 09) 25
2
;; 171 | mfw 4((’; o il ? o 52 1213 42 2; 570 lig| 87| 09| 47| 18l13 39| 7 29 7 46| 12017 49 | 10 06
” 18:;‘ fa . Z‘izg ‘;Z 13 2(3) I;“igz 1420 DZ 02“:6 18] 89| 11| R47| 19214 26| 8 44/ 9 27| 1315 55 25
30 oﬁT' :am}q 58 17| 0=07 20| 0729 311 02[19 :4 dsmi Bl M| 8 47 20 140 0ot o8 L4l 20 4
e - | f20l 48] 18] 47| 2116 o111 15012 48] 1sf13 09 | 11 02
I RUW. | g 20 02 141 08 2219 5412453 ONLIN7 07|19 27| o o 1o 471 22] 483 soha 25 1672 29 5
2 [22/Th. | g o6 112 0o 23| 4125 57| 1 23|14 10| 2m22| ool 45l 20| 46| 28117 s6lys sshe os| 1712 24 a5
8 [ZF. | 10 073 10 23| 27| 8m43| 2 2810 36|14 59| log| 49| 92| 46| 2318 2315 ooli7 46 18[12 57 51
4 [24/s. | wiy| 14 o4l 4 11 24] 1821 11)3 25(6 38|27 19|  [24] 51| 24| 45| 23;19 1116 1s[19 22{ 19014 07 | 12 06
5 [25/su. | fg 18 00{ 5 12 23|18 58| 3=225|4 12| 2 30| 9a27 25| 52| 26| 45| R23| 5817 3020 58| 20015 53 20
6 [28/M. | @ym| 2! 57| 6 13 23 43115 27 46 1 s40)21 25| 26| 54[ 28 44| 2320 4518 4522 81, 21[18 05 33
7 (27|Tu.| 95 53| 7 14 21| 2827 22|5 os|s 44| smis| |27] 56| 30| 43| 23j21 s3l20 ooj24 01 o220 23 46
8 leslw. | ag 20 50l8 15 18 12/9mis| 179 8315 12| |38 58 32 4z 2220 2021 1505 29 2528 o4 57
e 17 5 41 23 08|22 3026 53| 24{.. .. 08
9 [20[Th.| uz 33 469 16 15'7 5621 09 12(13 01/27 09|  |3olos o 38| 40| 20| 45723 46|23 12| 041 23 | o 18
10 (30F. | @x| 37 43l10 17 12| do|3s11/4 s3)15 59| 971s| | :
1 |sls. | gRy| 41 4011 18 o8] 23l15 23] 2118 18[21 35 03{ 35 39) 1824 48Z5 Olis 27] 253 19 27




i Magha-Phalguna FEBRUARY 1981 \
& 8 r‘:“iE TEERET| o qd \ b Sz
%g 8l 5 | ™| sidereal W | i | O | T[T |9
F = G- ’ Time Long. Decl. [Long. | Lat. | Decl. | Oh.Lo_
H- M_ S. o ’ ' o rl o Fl -] ’ o rl -] ’
12 | LiSu. | ofg [20 45 36/12=19 0317506127 7 51| 3N37(19S 48| 4511
13 | 2/M. |99 49 33[13 19 51|16 49(10436|2 4020 22/17 06
14 | g/Tu. | HTd 53 3914 20 5016 3223 401 3419 49 0=20
15 | 4 W. |gT 57 2615 21 42! 14/ 7=05'0 21118 10|13 54
16 | 5/Th. ﬁ"& 21 01 2216 22 33|15 56,20 43‘0554]15 26127 4,
17 | 6'F. | AF 05 1917 23 23 37| 4%47| 2 0811 451 11251
18 | 7ls. |=f+w 09 15|18 24 11) 28(18 58|3 15|7 22 26 0Os
19 | gisu. | =7 13 12|19 24 58 00 3717/ 4 112 32 10727
20 | oM. | g 17 09/20 25 45(14 41017 38| 50| 2:N26[ 24 49
21 hoTu. gy 21 0521 26 28 21| 1e59|5 12|/ 7 16 9w 07
22 1w, 9= 25 02122 27 10! 0z2l16 14 15111 40/ 23 20
23 |12/Th, |7T® 27 5823 27 51{13 42| om23| 4 58[15 22/ 7m23
24 13|F. b 32 5524 28 29 2214 21 24018 09|21 17
25 |14ls. |=fa 36 s51i25 20 07| 0228 10[/3 35019 51| 5200
26 |15/su. | X 40 48/26 20 42012 41{11w»47|2 34120 22/18 31
27 l16M. | ®@H 44 44127 30 16 20125 12)1 26{19 41 1a50
28 [17|Tu. | §ae 48 4128 30 48/11 59| 8425\ 0 14[17 56/ 14 5@
29 l1gw. |3 52 38129 31 19 3821 25| O N58[15 16/ 27 50
30 [19/Th. TR 56 34| 0x31 48 17)4m12[ 2 05(11 55 10m30
1 [20{F. |s7% (22 00 31{1 32 1610 5616 46|3 05/ 8 05 22 58
2 |21s. afa 04 27| 2 32 42 34]20 08| 55\3 56 5214
3 loglsu. | T 08 24|3 33 05 12/11~18| 4 33| 0 S16| 17 20
4 [23M. "W 12 20/ 4 33 29/ 9 5023 20 50| 4 2529 18
5 |24|Tu | forey 16 17| 5 33 50 28| 5m15| 5 128 =21 11m11
6 |25W- | g7 20 18/6 34 11  06/17 07 1111 58] 23 04
7 |26/Th. | Te 24 10] 7 34 29\ 8 44129 01)4 57|15 05 570°
§ |27|F. | W= 28 07| 8 34 45| 2111700 30{17 33|17 04
9 288, |@fy 32 039 35 o1/ 7 5823 11| 3 51/19 25|29 21

FEBRUARY 1981 AE-HEE 5
:33 Longitudes T ritﬁlsn(gj '?i:]:i Equation
A AL i i g e —— i
2 B < S i FIATFAL
S l H k l b4 3 \ ¥ Tithi Time
-] s o r -] ’ o ’ o F -] ’ | o ’ H‘ -"\I. L]'. 8.
1024 70529m39| 923710218125 =3026116| 0% 36| 26| 4 41 13 36
2 06. 41| R36| R16/26 18'27 31|1 38/ 27|55 25 44
3| o8| 43| 84| 1527 o5@28 46|2 33| 28/5 28 51
4! o9 44| 32 13 53/ 0=01|3 20 20| 4 53 57
5 11] 48] 31 1128 40{1 16! 58| 30|3 44 |14 02
6] 13 47 20| ool20 28}2 31|44 27 1|2 o6 07
71 14 49| 27| 06| 0x15/3 46| 46 {gzg g?} 11
s| 16 500 25| 03/1 03/5 01| R54 4l19 27 14
9| 17| 51| 22, 00| 50{¢ 17| 31 517 01 16
10 18] 53] 20(9 57|2 387 32| 38 6l14 38 17
11 20 54 18 54| 3 251'8 47 14 712 23 17
12| 21 ss5| 15| 51,4 12710 02 3 40 slio 19 17
13} 23| g 18| 47|5 o0l 17/ 2 56 9ls 29 16
14|  24) 57 10| 44| 4712 32| 05 10/ 6 56 14
15/ 25| sg| 07] 40|6 3513 47/ 1 07| 11ls5 42 {14 12
6] 27| 59| o04) 367 2215 02 0 04] 124 48 08
17, 28/0,00] 02| 31|8 0916 1728=58| 13|4 17 04
18| 20| o018 59| 27 5717 32%27 50 14/ 4 09 13 59
19| 80| ol 55| 23| 9 4418 47'26 42 15| 5 15 54
20/ 81 02 52| 18[10 3120 0225 36| 166 30 48
21 32 03 49 1311 19'21 1124 34 17is 12 41
220 34 04 46 0812 0622 32125 36 1810 18 83
23 35| 04 42| 03 53}23 47122 44 19112 41 2
24 36 05 39| 8 57113 40925 02121 58 20115 12 17
25| a7 os| 5| s2l4 Wps 11| 1 21(,17 37 08
26 38 05 32 46|15 15(27 3Zj20 47 20(17 37 12 58
27 39 o6 28] 4116 0228 47| 23 23(19 45 48
26| 38|  o0sl 24| 35  49(00%01 o5  o4l21 21 37




6 Phalguna-Chailra MARCH 1981

& 2, HTEIE{W’ o gd y g
'E k| ?‘,‘ " Sidereal I ST sifea | |01 | W | st (7.
R Time Long. | Decl. |Long. | Lat. | Decl. |Oh. Lo
M, ’ L4 o ’ o ’ o o ’ o ’
10 | 1lsu. 36 10%35 16| 7536 5 36] 3N00[20 S19| 11156
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2I 7 26| ® inPerihelion
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810 20| 5 in ® 5] 3 44| New Moon, decl. 16°523'
12118 18, 3 inequator 817 58| ¥ Retrograde
1315 40; . at first quarter 9! 0 14! 7 onequator
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1823 13| & Retrograde 12|11 54| ¥ setsin the West
20 9 08| ©Oentersin= 1716 40| 7yin 82
{13 09| Full Moon,decl. 19° N 8’ (1823 22| @ entersin %
21 7 15| ¢ in w 19| 4 28| Full Moon, decl.2° N 58’
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25| 1 25| 2 Retrograde 23113 56| o risesin the East
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2 12 47| @ direct
4 13| linw 4118 29| jon equator
11| # Retrograde 5| 1 49 New Moon, decl. 1° N37*
| 01| New Moon, decl. 82520 [g] 1 10| } gt perigee
8 11/ 1 on equator 9|21 48| 1t on equator
{17 45| ] at perigee 10|11 29| wsets in the East
12,2 00 gin © 11115 08 ¥ on equator
13 7 20! Jatfirst quarter 16 41| 1 atfirst quarter
16 21 24| ling 12[22 47| 3 in &
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29 l 05| ypat last guarter
3110 00/ %in &
11 07/ 1 inw

MAY { PHENOMENA E,:I‘Qiéqu } JUNE 39
fz| 954 zfeafaey TR ‘ gftafaum
Time Time
D. Phenomena D. Phenomena
H. M. H. M.
1119 45, 1 at perigee
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10{00 00| pin @ 917 03; ypat first quarter
11| 3 52! 7 atfirst quarter 17 09| # Retrograde
14{10 40; ¢in 8 1118 86| 1 on equator
15| 6 1 7 on equater 12|22 52] Y setsin the West
17|23 45, j at apogee 14| 8 16| Jatapogee
19| § 34| TFull Moon,decl. 15°S 08/ [15[17 29| 2 rises io the East
211 9 11| o@enters o 17(20 34| Full Moon, decl, 20° S 15’
2414 52| 1 in % 2017 39 2 ing
27| 2 30 ypatlast quarter 2117 15| @entersin @
23 50, % Direct 25| 9 55| ypat last quarter
20115 37! 1 on equator 23 26| 1 on equator
30| 0 25 ) at perigee
JULY AUGUST
Fq" a9 ' % fezfaaa fz| &wra g feefaaa
Time | Time |
D, \ Phenomena D Phenomena
H, M, H. M.
1123 29; Fluto Direct
2l 0 33| New Moon,decl. 20° N 57°
3| 2 03] ¥ risesin the Erst 1| 9 58| ¢ setsin the East
15 16 L in & 415 32| H Direct
18 25 v Direct 5{6 01 ) on equator
4| 4 54| (9in aphelisn 8/ 0 56| yat first quarter
8|20 00{ on equator 17 01| Datapogee
21 45| 3 onequator 14| 7 33| 1ing .
9/ 8 09 yat first quarter 15(22 07| TFullMoon,decl. 15 S 37
12| 1 45| 7y atapogee 19{10 48| 7pon equator
1710 09| Full Moon decl 20°S32'(20{ 4 45| ¢ on equator
21 36| ypinm 22| 2 12| yat perigee
231 4 11 @enters f 19 46 yat last quarter
5 14| yonequator 23|11 09| @enters m
24|15 10| Jpat last quarter 24{18 03] ¥ rises in the West
26]22 12 gin @ 27/ 6 14 ping
27|14 42| 1 at perigee 29/20 13| New Moon, decl. 1°N 57
29(12 00| % on equator
30{22 25| 3 in &
31| 9 22| New Moon decl. 18° N 48’
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qq‘f-q—q SUNRISE (Upper Limb) 1981 {l
40 SEPTEMBER { PHENOMEN 4 gfeefaqg } OCTOBER Vlonths ST Latitades
and - = - ==
fz Dates | +5° [ +8° | +11°(414°] +17° | +20°| +23° | +26"| +-29 | +32°| +32°
falw zfeefaag | gfeefaun e e i 1 : , i . -
b N Jan. 1|6 8l6 13(6 19/6 24{6 306 356 416 476 547 17 8
| Time | T Time 8 11| 16| 22| 271 32 37, 43| 49 55 2 3
. \ Phenomena Dl Phenomena 15 13 18 23 28 33 38 44 30 ggl i’ 3
IH. M. . M. i !
i — 20 24| 28] 32| 38 41| 46/ 516 56 5
' 22 ;g 20/ 23| 27| 31| 35 39 43| 48 526 5I
o5 ™aall Diat,spages e 16] 19| 22| 25| 28| 32 35 38 42 46 57
1110 12| 7 on equator 613 15| [ atfirst quarter - lg i 5 o3 o s o8 o 341 a7 20, 40
o e T j Tz b dtstioprade sl 13| 15 171 19| 21| 23 o3 28, 30 a3 33
33 20 omequator A O e ar. 5 11| 12 13| 15 17 1§ 20 21| 23 24 2
17 2si Y Direct 8{11 10| -vsetsin the West Mar. 2 : : A - I ml 4l 18 2 i
Olla  Qmnpaie popee falis 47) I onsquator ’ of s 5 s 5| 6 6 & 7 7 7 s
6|18 SGl vat first quarter i 18 19| Full Moon,decl, 3° N 24 ‘!’6 3 1 1 1 0 05 595 595 585 SSiS 57
10{15 05 1 in ¥ 517 80| yat perigee * 5 565 55(5 54 53| 527 50 49 47
1] 8 39 Full Moon, decl. 7°S 05’ |20\ 4 15| # rises in the East Apr. gs ggs ggs g; 5l sof 28 o 44! o 5 2
1518 02| ponequator 9 10| jpatlast quarter 16| 54| 51 50 47 45| 42 35 sz 34 30 28
17) 9: 30 - 1 atperigee 10 20| yin@ oa| 51| 48l 45 43 40| 37| 34| 30 27 24| 28
1817 58 ksetsin the West 23117 46| © entersin m o 49| 45| 42| 39 35| 32| 20| 23 20| 18 10
21| 1 17| pat last quarter 124|3 52| grises in the East 303 47| 43| 40 38 31 28 o4 19 14 9 1
P3| 8 am QEviEme Bo|a feisseiniie Eat May 1 46l 42| 38l 33 200 25| 200 15 10| als s4
9 400 jJan 8 L 0° N _1281 4 12| on equator 45| 41| 37| 32| 27| 22| 17| 12 6 e; 57
5 87) «NowMaon,cecl. 2" MANITIL dal, s Direot 2 41, 371 31 26 20| 14| 9  3i4 s6| 4
[ 21 36 i on equator 28| 1 40| New Moon, decl. 8° S 15° 28 32 4] 370 31 25 20 14 8 1 84 48
20/23 ogi 3 sets in the West 39{‘21 30! patapogee Juune 1414 47| a2 37 31, 95| 200 14 7. o 33 46
s - | | r, !
8| 43| 38 32 2 20| 14 8 1| 53 43
e T T e 181 %50 4| 39 33 27 22| 14 8 2 35| 4
NOVEMBER PECEMBER "ol 51 46| 41| 36 30 24| 17] 100 4| 57| 47
- e oy S0 Rl 47| a2l 3e 31| 26| 19 13 7i5 o s9
R fa 1@ 54 40| 44 39 34 27| 23 17 1| 4 33
x| &wg ‘ gfeetadn KL gfozfaaa 23| 55 51| 46 421 37 82 27| 2l 15 95 7
. - 4| 29
, —_— 30, 56/ 52| 48/ 48 39| & |
[ Time [Time | — \ug. 8 56| 53 49 44 400 36 31| 27 22 17| 17
D. / Phengmena . Penomeaina ug. 130 56| 53] 500 46| 43 29 gg gil gg ‘ég é?
—— ,H' - T o 23 §g gg ig 3; 4:15 40l 37, 34 31 23
S L 27 b ) | )
8 48| 44| 42| 40' 38 36| 3
i } pt. 8 83 ?,2 23 39 47| 48| 45| 43, 42| 40' 33
3121 14 3 in B 421 52| patfirst qQuarter 100 52 1 B v o = o 45| i hd
5| 6 39| wgatfirst quarter 7|1 38| 73 onequator 17, 51 50 50 i i 3
5 i ; 4 49, 49| 49| 49 49( 49 49|
9{15 11 1} 0N equiscs 11| 5 30| 1 atperigec S 24 49, 9 50 50 51 51 52 53 53 5e
12| 3 56| Full Moon, decl. 13°N 057 |14 11| TFull Moon,decl. 20° N 0 et 1 48; 49 49 o8 o bo 54 e 571 58' 24
e 17| JanEyieee e 8 44 & = 50| 52| 54 56 586 16 36 ¢
1615 17 5 ing 1811 17 p at last quarter 15 45 47 48 g ¥ Bos 3. B0 1 % i
118120 24 Twat last quarter 19117 39| jon equator 22 45 47 50, 5 o8 0| : 2 o9 a5 i
22110 41f D on equator 122| 4 22! .Eentersis 29 45 48 §1 54 5 ol . 5 i s 18 o
15 07{ ®enters 7 241 4 25! patapogee Nov. 5 45| 48 52 26 2; 2 s i ol 26: o
23 57 ¥ setsin the East 23| 3 08‘ ¢ in @ . ”' 12 e d 51 54‘-. 58 i i8 0 L 5 =, 3i
26(20 08| New Moon, decl- 17° S07°[26[15 40| New Moon, decl. 21°S 41 19 49 531 5716 1 6 L b o - pd!
27 2 10[ 1 at apogee 27122 18| ¢ od equator ' 26 51 5616 1 5 10 ID 2 = 381 " 54
29123 40| v in g 28|38 16| ) ing Dec. 3 54| 59" 41 o 14 20 2, 32 3 44 5
30123 05 ) in 3017 05 ¥ risesin the West 10] 576 2 IZ }g ;521 gg 32 gg 2 43
1716 1 6 2 ~
24 4‘ 9l 15/ 20| 28 32 38 43' 5t o8 1
| a1t gl 19l 180 231 29 35 41! v 547 5




42 qATET SUNSET (Upper Limb) 1981

“:‘Atdhs sreyTi7 Latitudes

Dates ' +-5° | +8° (4119 +14°)+17°( 4-20°| +23°| 4-26°] 4-29°| +32°] +35°
1

Jan. 1|17 59,17 54|17 48|17 43|17 38|17 32|17 26(17 20[17 1317 616 59
8l18 2| 58 53| 48 42] 36/ 30/ 24 18] 11|17 4
15 5118 1| 56| 51| 46 41| 36/ 30| 24| 18 11
22 8 4/18 0| 55 50 45| 40 35| 30] 24 18
29! 11 7 3| 59| 55 50 46| 41| 36| 31| 25
Feb. 5| 12| 8 518 1| 57| 54| 50| 48| 42| 37| 32
12 13, 10 7 4{18 1| 58] 55| 52| 48] 44| 39
19| 14 11 9 6 418 1| 59| 56| 53| 50/ 46
26| 14 12| 10 8 6 418 2[18 0| 57| 55| 52
Mar. 5| 13| 12| 10 9 8 6 5 318 2|18 0| 58
12l 120 11 11/ 10 9 8 8 7 6 5|18 4
19 11 1 11 1xf 1l 11y 11y 11 104 10f 10
26| 10 10 11 11| 12| 12| 12| 18] 14f 15 16
Apr. 2 9o 10 11| 12| 13| 14 18 18 19| 20 21
9 8 o 10| 12 14 16| 18 20{ 23] 25| 27
16 6 8 11 13 15 18 20 23 26 29 32
23 7 9 12 14 17| 200 23| 26| 30| 34 38
30. 6 ol 13 16l 19| 23 27| 31| 35 40 44
\lay 7 P ol 13l 17| <211 25 29| 34| 39| 44| 49
14 P 10 14 18 23 28 33 38 43 49 55
28] o 13| 18 23 28 34 40| 46/ 52| 58 5
June 4 10 14 19 24 30 36 42 49 56|19 3 10
11l 11 1sl 22| 271 33 39 45 52| 59 6 13
25 15 20‘ 26, 31 36 42 48 55 2 10 18
Jjuly 2 1 21| =27] 32 37 43 49 56 3 10 18
o| 16 21| 27| 32| 37| 43| 49 55 2 o9 17
16 17 29 27 32 37 42 48 54 0 7 14
oal 17 220 27| 32| 37| 41| 46 52018 57 3l 10
30, 16 20| 24 28| 33 38 43l 48 5401859 5
Aug. 6 15l 19| 23 27| 31 35 39 44| 49| 54/18 59
“1a| 13 16l 20 23] 26 30| 34/ 38 43| 47| 52
ab a1 1a 17| 200 23] 26| 20| 32( 36| 40| 44
71 3 w13 15 17| 20 22| 25 28 31 35,
Sept. 3 6 7t 8 10| 12| 14| 16 18 =20 23 26
10 2 3] 4, 5I 6 8 9 10 12 14 16
17 17 59 0! 0; 1 1 2 2 3 4 5 6
24 55,17 5517 5517 55,17 55.17 55|17 55117 55,17 56|17 56(17 5@
Oer. 1 52 51 51f 50 50 49| 48 48| 47| 47| 46
8 49| 48| 47| 46| 34| 43| 42 40| 38 37| 3¢
15. 46l 44| 42/ 41/ 39/ 37 35 33 311 <29 a3
22 44 42| 39| 37| 35| 32| 30| 27 24 21/ 18
291 43 40| 37| 34 31| 28 25 21| 17| 14| 19
Nov. 5, 42 39| 35 32| 28 24 20 18 12 8 3
ig 23 38l 34 30| 26 21| 17 12 7 2(16 57
4;] 38] 33 291 24| 20/ 15 10 516 59| 53
7 43 35 a4 29, 24| 19| 14 o 3 57 50
Dec. 3 45 40 35! 30| 25 200 14 8 2| 55 48
10/ 48 43, 38| a3 27| 21 15 9 2| 55| 48
17| 51} 46| 40| 35| 30| 24| 18 11 4] 57/ 50
24| 55 49| «4| 39, 33 27| 21| 15 817 1| &~
311 58 530 471 42 36l 31 25 19l 120 5! 58

T E:T FF {5 ¢ Timings of Moenrise in 1981
For the Central Meridian of India (824°E)

43

Ty \ January ‘ February March

Month |

-E‘ |

il 10“] 20° 30°‘ 10°/ 20° 30°( 10°{ 20"! 30°

Lat. !

fe, Date [H. M.|H. M.|H. M.lH. M|H. M.JH. M.|H. M.|H. M.H. M.
111 56 2 o4 2 1213 01| 3 18/ 3 36/ 1 42| 1 58 2 17
212 42/ 2 5313 05/ 3 54/ 4 11| 4 302 34| 2 513 1o
3|3 313 44/ 3 59/ 4 47| 5 o4| 5 2213 2713 42/ 4 o0
4421436;453541555612419433450
5|5 135 28,5 48/ 6 3316 45 7 00i5 11!5 23/ 5 34
6|6 06,6 22:6 42| 7 24| 7 347 4516 02/ 6 10/ 6 19
7659714‘723814820827652656701
875180511811902905908742742743
9|8 42 & 53,9 07/9 50/ 9 49! 9 47'8 32/ 8 28 8 o4
0|9 31.9 4n|9 4910 3810 33,10 2719 2219 14/ 9 g5
11 |10 18110 2310 29|11 2711 1811 08/10 14,10 03'9 59
12 |11 05)11 061_” 08i12 18|12 w711 53’11 osllﬂ 53'10 37
13 |11 52(11 49711 4613 1212 57|12 4010 0211 47j11 og
14 112 40{12 34/12 27|14 06|13 5013 32|12 §7;12 41112 o9
15 |13 3013 20/13 08||5 0214 45'14 26|13 53(13 3713 g
16 (14 22/14 1013 5415 5715 4215 24|14 4814 3214 g
17 15 1715 1214 44,16 52:16 38li6 22115 40[15 27\15 13
18 |16 14|15 57|15 3817 45(17 33i17 2116 3016 2116 19
19 117 11116 55116 3818 35|18 2818 18,17 1917 12017 5
20 {18 0817 53|17 35{19 25119 19(19 13|18 06!18 03'18 00
21 |19 03]18 50{18 34(20 11j20 09/20 08{18 52|18 53!18 53l
22 [19 5519 45/19 33{20 57|20 59|21 0119 38[1Y 4219 45
23 |20 45|20 38!20 30[{21 43|21 47|21 53]20 23|20 30|20 38
24 |21 33|21 28121 25122 2822 36|22 4521 09|21 1921 34
25 [22 19122 18{22 1823 1423 25(23 3821 5622 08122 o4
26 123 04,23 37|23 10].. .. s 22 4422 5823 g
27 123 49123 s5/.. ..l 0 02| 0 15 0 31{23 3323 4p]..
28 1., ... 002051106124....-..0é8
2910 36/ 0 44| 0 54 0 2410 4111 .
30,1 221 331 48 115 1 311
3|2 11/ 2 25 2 42 2 o8l 2 21l 2




44 Fei1ET T 125 Timings of Moonrise in 1951
For the Central Meridian of India (824° E)

A ‘ April l May j June
Morth - i !
LU \ 10“‘ 20°| 30° 10°| 20°| 30°| 10°| 20°| 30°
Lt B
fz. Date H. M.[H. o, . M. H. M.H. M.|H, M.[H. M.|H. M.|H. M
1‘2 57| 3 11|13 25/ 3 15/ 3 20/ 3 25/ 4 25/ 4 15' 4 4
2,3 48| 3 58/ 4 094 04/ 4 0514 05'5 ZI;5 07] 4 52
3,4 384 444 514 54[ 4 50{ 4 46| 6 19/ 6 03] 5 45
4|5 28/ 5 3005 3315 475 395 30| 7 20| 7 02( 6 43
5(6 18 6 16/ 6 15/ 6 42/ 6 30|6 17| 8 20, 8 03] 7 44
6|7 107 046 57|17 397 24 7 0709 19/ 9 03| 8 46
718 047 537 42/ 8 38 8 27 8 0210 1510 02/ 9 47
8|8 58/ 8 458 30]9 87,9 20{ 9 Oujll 0810 57;10 46
. 919 549 3919 21010 36/10 19(10 00|11 58j11 51|11 43
10 {10 81|10 35|10 15]11 31{11 17|11 oouf12 44|12 41[12 38
11 |11 4811 3111 1212 2412 12[11 59(13 30[13 31[13 31
12 (12 43112 2812 10[13 14(13 05|12 55|14 16|14 1914 23
13 |13 37|13 23113 08'14 02013 56|13 50[15 o01l15 0815 15
14 (14 27014 17114 0514 48{14 46{14 44|15 46|15 5716 08
15 |15 17|15 09(15 o015 33|15 3515 3616 3416 46/17 Ol
16 [16 03|15 59015 55|16 18|16 23|16 28117 22/17 37/17 54
17 |16 49116 49116 4817 03{17 12117 =20l18 11l18 28/18 47
18 |17 38517 37‘17 40|17 4918 0118 1:«; 19 02{19 19|19 39
19 18 20|18 26|18 3218 37|18 5 \
4 0{19 €6[19 53120 (09/20 29
20 (19 06|19 15119 25119 2619 41,9 59|20 4320 5921 17
20 3220 52|21 32)21 4522 01
22 |20 40121 54121 11)21 05]21 23171 42[22 19122 30{22 43
21 2922
28 152 T 3253, 0321 5522 13022 8223 05|23 13,23 22
“% 5522 4523 00123 1823 51[23 55|23 09
05 2
2 - 0823 25023 45/23 3423 46].. .. . Ly
I ..] o o1l0 3770 370 37
27 1+ +«10 1510 3310 2100 31{0 42/ 1 251 201 15
28 |0 49/'1 0311 19|1 o8/ 1 14/ 1 21/ 2 13 2 05/ 1 55
29 1 3811 49/ 2 03/ 1 55/ 1 57/ 1 59| 3 06| 2 54 2 41
30 [ 2 273 35/ 2 45/ 2 43| 2 41| 2 39/ 4 02/ 3 48/ 3 30
31 3 32/3 26 3 20

FFRIEY FIA {59 Timings of Moonrise in 1981

45
For the Central Meridian of India (823° E)
il July ] August September
Month
SENA 400 2o°\ 30°) 10°| 20°| 30° 10°| 20°| 30°
_Lat. l
fz. Date|H. M.|H. M\I—I lE aE fE M|E MlE M|E. M
1|5 04 4 45'4 25 6 4206 29/ 6 14| 7 56/ 7 55 7 54
2|6 02| 5 44| 5 24/ 7 37| 7 27/ 7 15/ 8 458 45/ 8 49
3|7 0216 46/ 6 27/ 8 28/ 8 22/ 8 14/9 29/9 35 4y 42
408 o017 467 30/9 17/ 9 14| 9 1010 1510 24[10 25
5|8 568 45/ 8 31110 04{10 04|10 0511 02/11 1411 28
6|9 48/ 9 40/ 9 3010 5u{lo 54{10 59{11 50|12 04/12 21
7 (10 38/10 33|10 27111 36|11 43l11 5212 3912 55(13 14
8 |11 25/11 2311 2212 22j12 33{12 4513 28{13 46!14 06
o {12 11j12 13112 16[13 09|13 2213 38|14 19)14 36\14 56
10 |12 56[13 02(13 0813 58[14 13;14 31/15 1015 26/15 45
11 |13 42'13 51114 01|14 47(15 0415 24|16 00[16 15|13 31
12 |14 28|14 40{14 54/15 39[15 56|16 16l16 50117 01[17 14
13 {15 17|15 30{15 47|16 30|16 46|17 0617 3917 4717 56
14 |16 06|16 2216 40[17 =21{17 36|17 04/18 26|18 3018 35
15 116 56|17 13117 3318 11|18 24'18 39|19 14|19 14|19 14
16 117 47|18 04[18 24"19 00|19 1019 21120 0319 5819 53
17 18 38|18 54|19 14/19 47,19 53120 0020 5220 4320 34
18 |19 2819 43120 0020 33120 3620 3821 4421 3221 18
i | |
19 120 17|20 29120 4221 20'21 1821 1622 38122 23[22 06
o0 121 04[21 1321 23122 07,22 02'21 1523 33i23 17'22 58
|
21 |21 soler 55|22 01122 5622 3622 47 . ..[.. ..[23 53
20 |22 3622 37j22 3823 4823 3523 21| 0 31| 0 13[.. ..
23 92123 19/23 186|.. eo welee .p1 281 1110 51
32 o 7], .23 55/ 0 42/ 0 26/ 0 09 2 24| 2 10| 1 52
o5 |0 090 osl.. ..|1 381 21|11 023 193 06/ 2 52
26 | 0 59/ 0 49;0 3702 3612 1911 594 11| 4 013 51
o7 |1 52(1 38 1 233 34[3 1702 59| 5 01| 4 55 4 59
aq | 2 48/ 2 82 2 14/ 4 31| 4 16400]5 49| 5 47| 5 44
o9 |3 461 3 30| 3 10{5 26/ 5 145 o1l6 36/ 6 3716 00
30| 4 46{4 294 106 186 10/ 6 00l 7 23| 7 27| 7 34
31 (5 45| 5 30/ 5 12/ 7 08)7 04/ 6 58




46 HETET FTT {5¢ Timings of Moonrise in 1981
For the Central Meridian of India (8234° E)

qq |
Month

dctober

November

l
l

December

eI
Lat.

|

Go

20°

30°

10°

20°

30°

10°

20°

fz. Date |H.

f 8

Q

10

11
12

13
13

9 |14
10 |15

11 |16
12 17
13 117
14 |18

15 119
16 |20

N o0 W o=

alL

01
56

43
32

21
10

00
50

39
27

15
03

52

42

34
29

T

—
SO ©Om

11
12

13
14

14
15

16
17

17
18

19
20

26

21
22

23

-0

TN v omg o

M.|H. M.{H.
17| 8 27| 9
071 9 20|10

57110 13|10
47|11 06111
[

37|11
27|12

17,13
0514

51i15
37115

21/18
05117

49|17
34|18

58'12
4813

37!14
25\14
06|15
48{16
28(17
07|18
16/19
2720
23,19 11‘21
15119 59}’22

09/20 51
07,21 47
0522 45| o

23 46) ¢

04 1
02]0 46| 2

5711 45| 3
5112 43) 4

42'3 38) 4
32( 4 33 5

23

(7]

2215 27] 6
12/ 6 20/ 7

01/ 7 14| 8
8 07 8
42}9 00,’

50 9 08

M. H. M.|H.

16| 9 32| 9

0510 22[10
]

5411 11/11

4211 58/12

30l12 4413
1713 29|13

03|14 11|14
50l14 Sa\vs

3715 37|15
26|16 22|16

1817 09|16
12|18 00|17

10118 55|18
11 19 53/19

1220 54]20
1221 §6)2]

1022 55(22
..|23 53|23

05
55

o

48
44
31

39
30

20
09

58
47

17
03

48
35

T =W = o,

23
12

38
28

@ uNe

01 18

Ve No ou BWw o=

M. |H.

52
42

31
17

01
42

21

St

37
17

59
46

37

34
a6

39

34'

10

11
11

12
13

14
15

15
16

17
18

'19
20

21
22

23

39;..

38
34
29

23
16

09
02

i

48

39
29

Ll ]

G Rmw Mo

6
7

8
9

M.IH. M.|H.

39| 9 56(10
26{10 42|10

12111 15|11
58|12 07]12

43|12 49|12
2813 30|13

13114 11[14
02|14 56|14

54115 44(15
5016 36(1

49117 3317
52]18 34|18

§5(119 37|19
56120 41|20

54121 4]21
4922 39|22

39,23 34123

28
14

-0

25
15

05
54

43
33

o

00
46

32
20

08
57

24
15
47 05
54

|
40
25

LW NN O Bw Mo
L EN U Rw W

[ R o]
= U
(=]
~J
<

23
18

Feitz qUFOIGT & U SElEETd & 9 e gu9s ¢

Table for correction to L.M.T. of Moonrise for the desire meridian

11
04

57
50

43
35

25
14

59
18

Daily West longitude in time
variation Minutes
in rising
| ss | a2 2| 10
AR ARTAESES
28(+41.1 {+0.8 |4+0.5 [+0.2
29| 1.2 0.8 0.5 0.2
301 1.2 0.9 0.5 0.2
31| 1.2 0.9 0.6 0.2
32| 1.3 0.9 0.6 0.2
33| 1.3 1.0 0.6 0.2
i 34, 144 1.0 0.6 0.2
35| 1.4 1.0 0.6 0.2
36| 1.4 1.0 0.6 0.2
37| 1.5 1.1 0.7 0.3
38| 1.5 1.1 0.7 0.3
39| 1.6 1.1 0.7 0.3
40| 1.6 1.2 07| 0.3
41| 1.7 1.2 0.7 0.3
42{ 1.7 1.2 0.8} 03
43| 1.7 1.3 0.8 0.3
44| 1.8 1.3 0.8 0.3
45| 1.8 1.3 0.8 0.3
46| 1.9 1.3 0.8 0.3
47 1.9 1.4 0.8 0.3
48| 1.9 1.4 0.9 0.3
49| 2.0 1.4 0.9 0.3
50| 2.0 1.5 0.9 0.3

C.

0

East longitude in time

6
_ﬁ__
—0.1

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

Minutes
22 [ 38
M. | M.
—0.4 |—0.7
0.4 | 0.8
0.5 | 0.8
05| 0.8
0.5 0.8
05| 0.9
05| 0.9
05| 0.9
05| 0.9
06| 1.0
06| 1.0
06 | 1.0
06| 1.1
0.6 1.1
0.6 | 1.1
0.7 | 1.1
0.7 | 1.2
07| 12
0.7 1.2
0.7 | 12
0.7 | 1.3
0.7 | 1.3
0.8 | 1.3

54
_3—1_-—'
—1.1
1.1
1.1
1.2
1.2
1.2
1.3
1.3
1.4
1.4
1.4
1.5
1.5
1.5
1.6
1.6
1.7
1.7
1.7
1.8
1.8
1.8
1.8




S ] - S ——y———_— — -——
.. [ UET T HETH WAT YRG0 49
18 avter grlaR & T SRRSO @ (A9 SERT 99w Mean Longitudes of the Planets in 1981
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50 Geocentric Position of the Pluto and Mean Longitudes of the

Sun and the Moon in 1981
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Time when the Moon enters the Zodiacal Signs in 1981
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Time when the Moon enters the Zodiacal Signs in 1981
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ECLIPSES IN 1981
;Tfr_g-aur
Solar Eclipse

There will be two Solar Eclipses in the year 1981. The
annular eclipse of the Sun will occur on 5th February, Thurs-
day and it will not be visible in India.

Total eclipse of the Sun on 31st July, Friday will be visible
in India.

ad 1981 ¥ 41 GE-1gW &7 | AT 5 Ay, teAR A g
qeat & FACETT T ACCT H {33 AL 00T &G H 31 s, wwa
71 grarar F-WF T AT # 13w Aran

Circumstances of annular eclipse on 5th February 1981.

H. M.
Fclipse begins v I - (—5g
Annular eclipse begins. . AT 203
Central cclipse ' L L 3—39
Annular eclipse ends .. THER o S=14
Eclipse ends e HieT 6—19
Circumstances of total eclipse on 3lst July 1981.

. DL
Eclipse begins T 6—41
Total eclipse begins .. TR 7—48
Central eclipse veq 916
Total eclipse FFHIEA 10—44
Eclipse ends wler 11—50
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Eclipse Central Eclipse
begins Eclipse ends
Ujjain .. . 6.44 7.39 8.42
Bhopal .. . 6.52 7.30 8.13
Delhi - - 6.46 7.35 8.30
Bombay .. s 6.56 7.35 7.55
Varanasi .. .- 6.54 7.36 §.23
Pune - .. 6.59 7.25 7.53
Nagpur .. . 6.58 7.30 8.04
Allahabad .- 6.53 7.36 8.23
Jaipur .. = 6.46 7.33 8.24
Calcutta .. . 7.10 7.40 3:12
SE-TEm

Lunar Eclipse

There will be one Lunar Eclipso in the Year 1981

. ill occure -
eclipse of the Moon Wi °n 17t
ble in India. Ths =

The partial

will be invisi riday and it

7 1081 @ TFIT Q1| fie

g T GGG T P 717 TATE e A
Q 5 LR qmaqqa:mq'@@qu

Circumstance of the Partial eclipse on 17th July

H. M.
EClipSe begins ~ gt 8—53
Central eclj pse . Heg 10—17
Eclipse ends = ey 1139
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The following Ephemeris published by Government Jiwaji
Observatory are available :—

Year Price
per copy
Rs.
1942 .. va 0.62
1945 .. - 1.00
1946 .. i 1,12
1947 to 1951 i 1.00 each year
1952 to 1962 = 1.25 W
1964 to 1966 & 1.25 ”
1967 to 1969 i 5 1.50
1971 to 1973 .. 1.50 "
1974 .. : 2.00
1975 to 1976 . 5.00 each year
1977 to 1980 P 8.00 ,,
1981 .. w 1500 4

Opportunity for Booksellers

Booksellers are allowed 339, discount and free postage if
they order for five or more copies.
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