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PREFACE

Among the observatories built by Raja Jai Singh, the observatory
of Ujjain has greatimportance in the period of ancient 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 other hand the posi-
tion of Ujjain has been changed due to slow diminution every year in the

Maximum obliquity of the'EcIiptic, resulting that the sun goes towards
the North from the zenith of the Ujjain.

About 4663 years ago, when the maximum declination of the Sun
and the latitude 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. i. e. Ceylon) crossed the Tropic of Cencer. Therefore the
meridian line of Ujjain became the prime Meridian of India.

Because the calculated planetary position as per Indian astro-
nomical method is at mean midnight of Ujjain or Local mean 6 hours of
Morning. Therefore for applying for the correction in Longitude and Lati-
tude of the places is should be considered.

As the position of Ujjain observatory is on the Tropic of Cancer,
therefore, the Sun comes at the Zenith 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 observa-

tions for the planatory position computed on the basic of Indian As-
tronomy.

The necessity of this publication was considered at the time of
Second World War when the Nautical Aimanac and Raphales Ephemeris
were not available in time to the users. The publication of the Ephemeris
in English was started from the year 1842 Looking to the difficulties in
understanding the English Ephemeris by the Hindi knowing persons the
necessary heading, etc., 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 tryg
from the true equinox of each day and have been computed from theijr
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'.0' clock Noon Indian standard time. The
Ujjain mean local time observed only for the side real time given for the
Noon.

The timings for 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. table and mean longitudes of Uranus & Neptune have
already been added from the previous issuses the Ephemeris, Correc-
tion Table (page 47-48) are added from the last four years. Itis useful tg
know the local mean time of Moonrise for desired meridian. Thus the
book contains more information than other Ephemeris.

| am also thankful to my staff members Shri Deepak Gupta, Shri
B K. Tiwari, for their active and sincere Co-operation.

Ujjain (M.P.) :

Dr. Rajendra Prakash Gupt
Superintendent,
Gouvt. Jiwaji Observatory, Ujjain (M.P)

\

A NOTE TO COMPUTE THE TIME OF
MOONRISE, SUNRISE AND SUNSET IN 2016

The timings of Moonsire, 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°, or 30° for Moonrise and 5°, 8°, or 11° etc. for
Sunrise, which are situated on the Centeral Meridian of India. The L. M.
T. and |. 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 orderto find the I. S. T. of Moonrise, Sunrise or Sunset
for other places proceed as follows.

0] Findthe L. M. T. for the latitude of the place by Interpo-
lation.
(i) Convert the longitude of the place if given in degrees.

into hours and its parts by dividing it by 15 and substract
the result from 5 hours 30 minutes.

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

Example :- To find the time of Moonrise, Sunrise and
Sunsetin|. S. T. on 1st January at Delhi lat. 28° 39'
Nlong. 77°-13' E in hours 5 h. 9 m. and at Madras
lat. 13°-04' N long. 80°-15' E in hours 5"-21™.

Correction minutes to find I. S. T. from the L. M T. for Delhi long.
5".9™ subtracted from 5" 30™=+21™ and for Madras long. 5"21™ Madras
substracted from 5h.30m=+gm

Timing of Moonrise
Lat. 10° 20° 30
LMT 5n-45m 6"-02m 5 -23m

By interpolation L. M. T. of Moonrise become 6"- 18 at Delhi
and 5" 50™ at Chennai as per rule (iii) by adding the correction minutes
21™-and 9™ Accordingly the |. S. T. of Moonrise on 1st January 2016 at
Delhi6"- 39™ and at Chennai 5"- 59,



Vi

Timing of Sunrise

From page 41. we get the L. M. T. of Sunrise on 1st January,
2016 for the latitudes :-

Lat. 17 20 2¥ -

LMT 6"-30™ 635" e"41m

By interpolation L. M. T. of Sunrise become 6"-40™at Calcutta
and 6"-33™mat Bombay by adding the correction minutesthel. S. T.
of Sunrise at Calcutta 6"-40™-24m=6"-16™ a nd at Mumbay
6"-33"+39"=7"12"

Note :- The correction for longitude 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 the Sun and fresh calculation is
necessary for each day.
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gfR=g

S, Brefl, SR 0F 7R § ey Auereait o1 fmfor a ward
RIS SaRiE YR SAferemes & 3= Fewayuf T = | AR
SiferRiaia e 5 3= &1 Rafey S o W sR 81 & e IR sAfry
quic: IS Aed XET W MRS 819 | ST Au2rmer & Ieb LT
TEwaquf & | ST a2 fIyaggd & AR # uferad @ arelt waed <gear
& FRUT T A e X1 Y ReAfer I Y 3R & | 3rafq f o w—mem
% IR BT AR T PRATE | '

T W BT 4665 a8 gd T G B IRABINT TAT IAT B rafer
Fou Y, W IS F @I H ITHREN AT IRAR 719 gof ax g Ronfvga
BraT 2T, 3rfe {F & IRANR T &1 O7g IS G-l & o | Frarder
ST (AT cieT 4 ST T oY AT YA T e YT T RIS fag
TAT S G-Geg H B $ BRI IS B AT T BT 2T T He2T [GT T2AT
TS BT 7 X1 RRAT TR 8 &7 1R UTH §31T & | 9& Bror & s aRda
SOITERT & IR wrqul AT ST Bt Fgeg Fegwwify arar
AT BTN TATNT 7S99 6 g FTEIATE |

JroTT SafiE &R R ueie uerenail § oS dgemen IR,
TEl 1 13 Td 30 5 & G 310 ITRINR ofo=aTd H St IS5 & |-
wIRE® OR A T ST W © | T8 SR & 5 SR vd e & wer
dYLMAT3T & Bl §Y HI WRAIG SNSRI $ 3R 9% 918 Tefufey @
I ARBRI | HEHA B GEITH T P o HRAT & W Asiierd
5T S .9, T GTed J W1 B AnfeefT Ry

HEAT DI $H ThANRST & HHIL DI JTATHAT I THI Ui T 83 ofd
foir HeTgE & SR AfeHe ATeHHID T2T Mhew Bt THARS O 9
TefRRIfr drae aifife uwTer SuaThaiall Y TerTHT Suee T8l 81 W d
HISATE A BB A | STRGIAe & o) Heen & v &1 a1 1942
4 o T | e —aTerRoT 3 o ' SuiniY g 81 Wb, Safeie 6 1964
& AP A TAH TP AFITATT BT WHTIST T 717 | ThiaRaT A &=y
a1 § AIETeRVT fades SaRen & fRenfifal & wr—arer E-urdt
Sfesil @1 AL ammE gan & |

Safea eI & frenfat va gt sugiraatsi @t smasamarail o
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T S B SR SrTaead vl ey wwrder Wt guraeya Hitrer o St
& | ST TR BT aTent ChATRGT &1 T 3 1T STy o bl A 59
g § A
w3 o IR :— R el &Y Rerfy et s (sfvea wevsd
27E7) & TR HEATE 12 991 B T8 WTd g A & 1 7 | gl & o
IR TEaTyd el & {1 39 A N A € | Jurfy 5w geg melefer
gﬁazﬁraﬁaqu’tﬂﬁaﬁ%ﬁqsfﬁ—mmﬁaﬁ F AT FRIE] B 31 aeg B
<4 2 I8 FHHIE 1 BT AT IR |
FeraPTel ST ATt : THARST & ARID g8 AP Xiv, XV TATXVi, Xvii
RRETS 3 T TAT I AT S PO AT & 3Heqier IAT A =< 3nfie
T2IT T TR THATIAR 196X 12 &6 BT ATHFHIT ST o for Tha R
3 Ry raroTel § AP T MR 6 (3feam weves erdw) & e
AT S o o W A E |

IeTERUI- fEATE 1 S, 2016 Bl SeTEaTS § WA THATTAR
HeATE 12 T BT ATEHGIE ST & foTQ I8 Xiii TR 4.0 1 YHUS F0T GEBR
| oaReT ¥ 39 T S B I e WA AT 12 91 T
qreFera e, 18 L 43 W 14 RATB I WP H 4.01 APves T ey &
goTEaTe ¥ TR FEH FEATE 12 gof &l ATeEaTe 6. 18 1. 43 |, 10
g | g9 e FOhvAT oft &101 & wevsd e 2 Y, 32 . e W seEaTE @
T T BT _

gg FHi® xvii TR w1578, 2016 & R yrafera 27 ari
2 ATARBI3N BT TAT 3T TG TRBIH] B ATq WA Rgeardrer @ ar—
wifa anfe RAE |
AT T ) AR (- IB I 2 | 25 TR I T 12 I BT ATEH BT
oy WA AT (V. 1.) 12 a0l & T8 &1 W (¥ v fean s | e o
e Reeifey afenfe ¥ &a ¥ & o ST fire T T @ | SRTERomee- 1
e 2016 B G BT HAT 10° o 1673 1" foraa WIfdr 51 & ford 7oy
1f31 o1 R w o 8, Sreufe i AR AR & 10916317 W B | et
=7, 10 3721 T 16 a1 3 1 e fore o Waa & | §781 g8l o= &fevep g
o5 TR T ST a5 SRR &Y 52 & | Hfrf ot frfy wee W EE
Wﬂ%ﬂ%lﬂﬂﬁﬁﬁ@ﬁﬂﬂﬂ?ﬁ%@?ﬁﬂuﬁ%ﬁ@%l

fRyfRr e :— RrfRreit a6t oreT 1 % 30 gpeT et oY wiftrera fixciar M ferfdrat

ix
BIHAL: 16, 17 I AEAT & 71 & | O, 71 3n1f €T & 7/ = wRd
1%, R Setre’ & ITER ¥ | RIFR Teaq G99 ¥ T 99 519 5
fordr e 1 Tem=R v 56T gl R AT T | gE BHIB 26 W37 aB
BBl RTINS & 3T eR—HifeT U I7g BT 7ed A1 g fo 9 R g |
ﬁﬁw%@ﬁﬂ%ﬁﬁ:—

gt v A g8 38 | 40 W FaT F T8 gaman 1T & ff aroei—ara=h
el H yeoTeTter 72 fohey v farer Reufey 5 <2 | Seeromef W ARE & Rt
2 TG 20 16 BIE) Perihelion T WK forar g3 e | swaT 3ref 6 =i
2 Nt 2016 Y 4 €. 3 1 1. R gt o e g iR B 1 oft vy F wgep
3 TR 1 372f 59 HHR & :— Earth at Perihelion 924t 310+ i =g 9 on
equarter T at Last quarter 3MT=T & 1S Tw5HT $HAeT: 90° TAT 270°H
IR W at perigee at apogee T=EAT FHHET: T HI TAT ST R IR |

AUE & ura A fog € | 78 aer ufdr et Rl % 72T enters @1
aref frrfcle e fife f3r A e ereter, NEW MOON ararwerestferes swsam FULL
MOON quifTaTierds o+ IE arerds frEl & |rer Rises &1 oref I9 T8 d13ey
AT Sets BT 372f I T8 T IR | §781 & AT East G a1 West gfdgm fEen
e e W A A E |

ETER0T - 2 January 2016 (X) at Perihelion 31eife 2 SFaRt, 2016 B 4
H. 31 fi. gt 3y e famg o 8T |

TRIed HTcT TeBTerT :— T81 43 | 46 TR WRH I 7ed ATA TR X1 0R Rere
frfce ararieli & ford T THATHR @, AR Ud T 1egaTel o=
& fory g7 R & 1 37 U1 O WIREHY 993 U TRIT1 9d 3 91T & | 99
& 3R 9 HTH SSANIDT e B SI B & SSARIT PT aidl & | 3T
Sameity T & o I3 W R SSaR 99T e, WRA 987
TAT TG THY & 3R e, TR T8 519 & ford, TR 7 [@TH
aniTe w2 & qfT §1 OR G 2T gd 819 R ST % 9 $€ RI BT HRAT
WHATIAR Jaied, AT 37T g egdiel a1 |
UB HH$ 43 X 1 TG, 2016 Bl Recll § TsIegqdbre -

3[&qTeT 10° 20° 30°
o.f. .. ..
9.3, RIFE TR :— 5-45 6-02 6-21
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SRR TR B aTel rerfre ARt R T | T U U TR & O e ATe Y St

X1
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o ST e o 3T ST |t AW T W TET T aRThTe R E
fer mar & | 599 T A 1 (e & e ar e Ren o) gear eM & AT
TATHHY AT TR |

gfer gd afrg ey ST :— it a1 o e Res gy oe witrgfy e wmmer A
| Tl & gfer d uicrgfcr el sprar<R I8 & & Ry uEl Y gy
FHATY ' A | fafe g s vhAaRe § fearmar

T PIBD BT ITANT : o HISH BT IUANRT (9T TATHIT ATFDBTeT A HIAT
12 | ThARS § Afdfe SS9 &1 WA Hea9 JeUTE AT BT AI&TThIe
foar gam 2 | 5wt anfiE I HeaTE 9HY &1 A1eEGIe ST fob fafer gdf &
TS TS 2 | Y FHA BT AT TeTH FEATE GHY BT A& DPTel SN [hal
AT MR §9I BT AEEGIA 9 & (7 Heg R 99T BT 9419
DI | YRR F9T D VAT F97 F o uRAE xiv,xv v xvi g8i &
3rfeaw Tl § YR A & | 59 W H 3199 I & o1 O W forar
B, S IniE WSS SI5A H U+ 3720dT K0T BT | W TR 319+ 3ndie =i
BT AT F9G T 81T | I8 RATIG 9HY, TRAFY 7e0q7 2078 12 991 9
T SR AT TS &Y, I 3R F Iuctey eT ff e BT sHHer: 9.86 9AT0.16
AHUS A YUMHR el Bl AR H SATSHR ANTH P FRAHI HETH HEATE
12 01 & TSI 3NTE TFT 12 907 & 1S BT 8l o) & q1 gd drarar
SRUTEHRA OR 3 3THTE TATH BT 38 WRS 1Y TH BT 18T HTe 21 81 TIPS h
& IR &I TAT AT T H FAT&TTDTA (T 3T & | 18T AHG 24T raTier &
IR U [ ANNTE H GeHer= ST aIdr 2 |

IEEN0T — &1 1 A 2016 BT YRA A T, SLE. 15 . 0 R eI |

(1) 3nfte YRNT T9T o= G BT AT qHT €. 15 1. 0 A AL
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(2) GRa # AT SYER 12 g9 BT ATEEFE = ThARG § FAfde
i R T AaEdTeT s, 18 . 41Q. 14+1.92F.=5. 18, 419
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ANE WA GAT ©. 14 . 21 Y 24 &7 A7&FFTA ST B fory
THST 12 991 9 SR P¥ IR E. 18 Y. 41 9. 24 garm | s PRATGAR
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foreg 1111 & fory ServieTsr e FRA Y & | ST STANRT 3TE o T AT&pre
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2 e e ot Rifr -

vARor # VI8 78 G g ae oy o vy v & R | 3w
MR o) it anfiearen St RART SIFH & Rl qvars & aifem gs
" TS HIEE ALy ST E |

TSTERVT :— 1 AR, 2016 B THARTH . T, 12 I BT W
10° 7,163 1" AT G & | WIRCIIG FHATTAR W 6 T 7 T Tw T2/
ST & fordl g BT 24 He BRI 7 2 ST, 2016 P GHIRTR aR
FHW1-1"-11" 4. & | AR § 5 Ry o a1 R &, oot 3
I BT TR 6 TET 8 | IR 3 BIRT 6 H 1 it STy vy Ror . fedy
e H T Y O 3T Y T R B &1 ST e S BT TGl BT ST
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STHIUTE HIBF & FIRT B ol bl & |
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Latitudes, Longitudes, etc., of Principal Places.

R AR "o

- e Frer AT o w

L A Longitude deEw | TR o

Place Latitude from Cor. to HERR

Ujjain Ujjain Sid. | Cor. To for

Time local time

0 H. M. S. Second H.M. S.

HgAgTX |Ahmadnagar |+19 05|-0 3 52 +0.64 |-0 30 48
s |Ajmer +26 27(-0 4 32 +0.75 |-0 31 28
areftrg |Aligarh +27 54|40 9 12 -1.51 |-0 17 44
It [Amroati +20 56|+0 8 08 -1.31 |-0 18 48
aittmate  |Aurangoabad [+19 53(-0 1 32 +0.25 (-0 28 28
AR Bangalore +12 58|+0 7 20 -1.20 (-0 19 36
et Bareilly +28 22|+0 14 44 -2.41 (-0 12 12
o |Belgaun +15 52|-0 4 48 +0.79 |-0 31 44

: TED i 24| .9 :

wraTer Bhopal +23 16(+0 6 36 -1.08 [-0 20 20
= .',UEE“ }: 133200

ARt Bikaner +28 01|-0 9 48 +1.61 (-0 36 44
7 Smbal : 311 =0 ; +1.93 |[-01138740'
gt Bundi +25 27|(-0 0 20 +0.05 |-0 27 16
TR BUraanpURES| S2 A7 | #OMi2 100 | TE0B2 7|0 24156
&t Cairo . 23 44
[MEEAE 4050 26 =8.: ) 23 30
&aau |Canberra +4 52 57| -48.12 |-4 26 01
g |Ch [44 | FOM4T28 |1 TIE0T737|20% 22 , 28
wtarag 1| Coimbutore +0 4 40 077 [0 22 18
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Latitudes, Longitudes, etc., of Principal Places.

vy |3 ATerE- i"_““ Do
_ e FA A nwa:i%&!a
E A bl Longitude HEBT WW
Place Latitude Frori f:s:r. tq HERT

Ujjain Ujjain Sid. Cor. To for

Time local time

0 H.M.S. Second H.M.S.

FHTF Cuttack +20 29(+0 40 24 -6.63 |+0 13 28

ZififdT  |Darjeeling  [+27 03|+0 50 00 -8.21 [+0 23 04

Tl Delhi +28 39|+0 05 48 -095 |-0 21 08

o Dhar +22 39|-0 01 44 +0.28 |-0 28 40

TETeY Gauhati +26 10|+1 03 56| -10.50 [+0 37 00

faar Geneva +46 12|-0 38 27| +45.75 |-5 05 23

et |Gwalior +26 14|+0 09 36 157 |-0 17 20

g Helwan +29 51|-2 57 42| +2920 |-3 24 38

gmame  |Hyderbad +17 26|+0 10 44 -1.76 [-0 16 12
(Fier) (Sindh)

=R Indore +22 43|40 o 20 -0 26 36

ATEAYT Jabalpur +23 09|+0 16 44 -2.75 |-0 10 12

| Qaipurmr #2655 WU*QMWMEW 44

FAwTAT Jakarta 06 16|+2 04 28| -2044 |+1 37 32

I LR [Jamml =320 43 [207703 36| #0580 |[S0N 3037

wAEgt  |Jemshedpur [+22 48[+0 41 40 6.68 |+0 14 44

UHE AT % SEiW, S
Latitudes, Longitudes, ete., ofPrincipal Places.

do [oest e | TR
Sy T b u;:ﬁ'cr
e SE | Longitude | #=W [T R
Place Latitude fro "Cr:;r. to. TERR
Ujjain Ujjain Sid. | Cor. To for
Time local time
(V. H.M. S. Second H.M. S.

“Uodhptir

K2 NpUe

i

Madras
T i Mastlipatan|:

Mathura

Namltal

528

L |F26]

i

+34 33

+'13 04

| DEOT 6

.h

-5 03 24
LY R BRI (o) B

«.‘l

if-g"‘ ﬁ'f"._

0 2 16-0 53 12

h2

|:1

-0 24 28

'— r, oWt

%29.68

+49 84

New York +40 48 -10 25 50

S L I FA8 TS0 AT TEaNAR | a8 25 7|55 20 38
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For the Central Meridian of India (827:°E)
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East Longitude in time
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e0 Position o Pluto and Mean Lonaitude ==z Rl WY TAIThTeT 2016
0 : d ofo 016 Time when the Moon enters the Zodiacal Signs in 2016
MO;th Pluto a9 Sun g& Moon =% FEBRUARY
an JANUARY
Date aqT W |&mi=r | \.oanT . 9T f"{‘f:f 3’;:"“:':? -
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Time when the Moon enters the Zodiacal Signs!in 2016

JULY AUGUST SEPTEMBER
Date | Sign| Time Date | Sign Time Date | Sign Time
H. M. H. M. H. M.
3 = 21 26 4 ¥ 11 06 4 o 20 52
8 Y 5 38 8 I 16 34 9 & 19 38
12 Ir 8 59 12 & 2 07 14 A2 1 18
16 & 17 12 17 2 22 25 18 2 17 56
21 2 14 24 22 3 22 20 22 = 19 47
26 2 13 46 27 = 1 53 26 ¥ 5 33
30 [ = 3 42 31 ' 16 58
OCTOBER NOVERMBER DECEMBER
Date | Sign| Time Date |Sign| Time Date | Sign| Time
H. M. H. M. H. M.
3 | & 8 36 5 m 7 38 4 o 1 34
7 mp 1 46 10 nm, 8 15 9 Pod 2 37
12 m 1 57 15 L) 8 01 14 =\ 23 03
17 Y 0 55 19 , ¥ 21 18 19 y 8 29
2? ® [ 10 57 23 | W [ 21 39 23 b 8 14
26 t{ 10 3§ 27 ! g5 22 32 27 & 12 40
30 | @ | 14 31 |
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2016 & TF-T50T
SOLARECLIPSE IN 2016

There will be two solar eclipserin the year 2016. The Total eclipse of the sun
will occur on 9 March Wednesday is visible in India and Annual eclipsc of the sun will
occuran on 15 September Thursday is not visible in India.

g 2016 ¥ 31 yAUET BN RATS o wd gEEAR S WU TEU
ARG 99 A gy s v faie 1. Rygww Tear @t 8 aren

FHHUNGN T80 ARa 99 & g9 T 8| _
Circumstances of the Annular Eclipse of the Sun March 8-9, Tuesday-
(Indian Standard Time)

Wednesday.
D H. M.
Eclipse begin et 9 4 | 494
Central eclipse begin I | 9 5 |467
Greatest Eclipse ey 9 7 271
Central eclipse ends I | 9 9 |076
" Eclipse ends et 9 10 | 04.9

* Magnistude of the eclibse. 1.044
Circumstances of the Annualar eclipsc of the sun 1 SeptemberThursday
(Indian - Standard Time)

D H. M.
Eclipse begin st 1 1| 429
Central eclipse begin | F={led 1 12| 488
Greatest Eclipse g 1 141 365
Central eclipse ends | S=ileA 1 16| 24.1
Eclipse ends Bal 1 17| 302

Transit of mercury - 2016
I BT YRHA - 2016
There will be occur one transit of mercury on 9-10 may monday is visible in
India. fa=i® 910 #$ WWIR & g9 & YA ARG 9§ A g B
(Indian - Standard Time)

D H. M.[ S
Eclipse begin el 9 16| 42 |185
Central eclipse begin | w=ita 9 16| 45 303
Greatest Eclipse i 9 20| 27 |253
Central eclipse ends I 10 00| 09 [11.3
Eclipse ends #HIgl 10 00| 12 (227

Place et aftger Sunset
H M S H M S
16 40 428 16 43 bH4.4 18-59

Ujjain
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gTerSTaT =7 TguT
Penumbral Lunar Eclipse
There will be three Penumbral lumar Eclipse in the moon in the
year 2016. The Penumbral eclipse of the Moon will occur on March 23,
2016. Wednesday and 18 August Thursday, september 16, 2016 friday.
a¥ 2016 ¥ o5 wftrerar I=wuEr w14, fadr® 23 Ard 2018,

gﬂmﬁmm I 2016 [HATR, 16 RIawax 2016 YHaR Hi
[

Penumbral Eclipse of the moon March 23, 2016 Wednesday (cirumstancer
of the eclipse) (Indian Standard Time)

D H. M.
Moon enters Penumbra wet [ 23 15 07.0
Middle of the Eclipse =Yg 23 17 17.2
Moon leaver Penumbra HIE 23 19 27.4

Penumbral magnitude of eclipse : 0.801

Penumbral eclipse of the moon. 18 August, 2016. Thursday.
(circumstancor of the eclipse) (Indian Standard Time)

g-z @ TET HT ANTHRTA, 2016
Timings of Lunar Aspects in 2016

D H. M.
Moon enters Penumbra el 18 14 54 .4
Middle of the Eclipse ey 18 15 12.5
Moon leaver Penumbra Aler 18 15 31.0

Penumbral magnitude of eclipse : 0.017

Penumbral eclipse of the moon. 16 September, 2016. Friday.
(Indian Standard Time)

(circumstancor of the eclipse)

D H. M.
Moon enters Penumbra st 16 22 227
Middle of the Eclipse Hqeyg 17 00 24.3
Moon leaver Penumbra e 17 02 26.0

Penumbral magnitude of eclipse : 0.933

Note :- APenumbral eclipse of the moon is not to be taken as on eclipse
ot the moon in the ordinary sense, as the moon is not conerod by the

real shadaw of the earth during such an eclipse.
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Timings of Lunar Aspects in 2016

Date |Aspects| |y p | Date (Aspects| .,

ek @ TEL T AlMhTe, 2016
Timings of Lunar Aspects in 2016
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. Timings .of Lunar Aspects in 2016
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Timings of Lunar Aspects in 2016 gs o 3 pe 016
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Vimings of Lupar /Aspectsilin2016 Timings of Lunar Aspects in 2016
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T of Lunar Aspacis i 2015 SR
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-z 4 Tel <l Alihicd, 2016 gt & GEdiiE atT, 2016

Timings of Lunar Aspects in 2016

Mutual Aspects of Planets in 2016
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Mutual Aspects of Planets in 2016

Tgl < UILETites atim, 2016
Mutual Aspects of Planets in 2016
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VIMSOTTARI DASA ANDANTARDASA Astronomical Observatories in India
Sun (Ravi)-6 Moon (Chandra)-10| Mars (Mangala)-7 Observatories of Sawai Jai Singh
Antardasa Sub Sub Sub
Periods | 13 | periods [ Tt | periodgs | Tot2! The first observatory called Janter Mantar, a word derived from the
m d m d m d m d m g,:, _Jf & d Sanskrit word Yantra Mantra means instruments and formula, was built by
A =) = . 5 i
Moon 0 6 0f0o 9 18/0 10 0|0 10 O = Maharaja Sawai Jai Singh I (1686-1743 A. D.) who was the ruler of princely
: {0754 27| 04 State of Jaipur from 1699 to 1743 A. D. His firs it i

Rahu 0 10 24/2 0 18|1 6 02 11 0 [1 0 18|1 5 15 - P i . tobservatory was builtit 1719
atUjjain. He also built four other observatories at Delhi (1724), Jaipur (1728),
Saturn 0 11123 9 18[|1 7 0|5 10 0|1 1 9 3‘ 6 0 Varanasi (1734) and Mathura (1737). The last one is no longer extant.
Ketu. 0 4 6|5 0 olo 7 ol7 10 0 0 4 27| 4 10 24 Among these four ObSENatDrfeS, the Ujjain al'ld Jaipur Observatories are
effectively existent, Sawai Jai Singh Il built observatories to encourange

Sun —m—n - 0 6 00O 0 0|0 4 6|6 5 O
astronomical studies in the country and to popularise astronomy among the

eople of India. It was his firm faith in astrolo

Rahu -18 Jupiter (Brihaspati)-16| Saturn (Sani)-19 peop gy thatlead him to study with a
Antardasa [ sup Sub ~y view to obtaining reliable and correct data about the position of heavenly
. periods | T | periods | T2 | periods | Total podies. His inspiration mainly came from the observatory established by

ymd|y it d|y & prince Ulugh beigh, who established in 1433 A. D. an enormous observatory
. S at Samarkhand (now in Uzbekistan).

The Samrat Yantra, built by Sawai Jai Singh Il in 1728 A. D. at
_aipur is the biggest Sundial in the world. It gives local solar time to an
e stimated accuracy of 15 seconds.
Kodaikanal Observatory

The Kodiakanal Solar Observatory is situated at Palani Hills in Tamil
Nadu, which lies over about 7000 ft. above sea level and started functioning
s 1900. This observatory at Kodaikanal initially had a wide array of

M Budha)-7 Ketu-7 Venus (Sukra)-20 : : : . .
Antatdasa :z:ry {3uda) = s s pectroscoping equipments specially acquired for solar studies. It has, at
periods | Total | periods | Total Periods | Total present, a large solar telescope combined with a powerful spectrograph, a
¥ m d coronagraph and a monochromatic heliograph. It is one of the three major
L& o solar observatories in the world. It is now under the administrative control of
i .%:} . g¢he Indian Institute of Astrophysies (I1A) of the Govt. of India.
| RO Nizamiah and Japal-Rangapur Observatories
' :gﬁ% ‘0' Nizamiah Observatory was normally set up at Begumpet in 1901 as
St 1 %‘%’%5?%1 2 Private observatory. It was taken over by the then Hyderabad
ercur - - i 3 5 P
rkéfﬁﬁyﬁ: TS| S| eS| S j2000 o covernment of Nizam in 1908. and attached to Osmania University in 1919.

Plans for the modernisation of the observatory were initiated by the

2
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University Grants Commission in 1954. A 48-inch reflector telescope was
installed in the year 1968 at the new site named Japal-Rangapur In 1983 the
historic Begumpet site was vacated and Nizamiah Observatroy shifted to a
new building in the Osmania University Campus. The observatory, at Japal-
Rangapur is,at present, engaged in various astronomical research
programmes involving binary stars, spectroscopic observations, stellar

dynamics etc.
Uttar Pradesh State Observatory, Naini Tal

This was the first observatory to be set up in India after
independance. It was started in 1954 at the old city of Varansi by the U. P.
Government. In November 1955, this observatory with M. k. Vainu Bappu as
the Chief Astronomer, Shifled to tis present site at Manora Peak in Naini Ta. A
40-inch Zeiss reflector telescope was installed in the observatory in 1972.
Research works on stars, star clusters and galaxies, sun and solar activity
are being carried out here.

Vainu Bappu Observatory, Kavalur

Kavalur Observatory is lacated admist sandal wood forests in
Jawadi Hills in the North Arcot District of Tamil Nadu and was set up in 1968
as a part of the Kadaikanal Observatory. On April 1, 1971 the Kadaikanal
Observatory was made into the Indian Institiuted of Astrophsics of the
Government of India with headquaters at Bangalore. A 40-inch Carl Zeiss
telescope was installed at Kavalur in 1972. On January 6, 1986 the 93-inch
telescope was installed here and this is, at present, the largest telescope of
Asia. This telescope was completely fabricated and buyilt in India
indigenously. This telescope and the Kavalur Observatory was named after
its founder, M. K. Vainu Bappu in the year 11986. Various types of research
work on astrophysics are being pursued here.

Udaipur Solor Observatory

The Udaipur Solar Observatory was setupin 1975 on a small island
in the fatehsagar lake in Udaipur, under the aegis of the Vedhshala Trust,
Ahmedabad. In December 1981, the observatory was teken by the
Government of India's Department of Space, and atteched to the Physical
Research Laboratory, Ahmedabad.This observatory began its scientific
work with and old 10 ft. spar telescope, which has been completely modified.
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This observatory it, at present completely engaged in helioseismological
study.

Gurusikhar Infrared Observatory

The Gurusikhar Observatory is situated on Mount Abu, in South
Rajasthan. It is a part of the Physical Research Laboratry (PRL) of
Ahemedabad. A telescope of 1.2 m aperture mainly intended for studies in
the infrared was installed at Gurusikhar and become operational in 1985.
The astronomy group at PRL has developed expertise in focal plane
instruments for special studies ininfrared astronomy.

Ooty Radio Telescope

The Ooty Radio Telescope is the first major radio astronomical
facility available in India. Itis situated on Nilgiri Hills in Tamil Nadu. It became
operational in 1970. One of the principal objectives of this telescope has
peen the determinition of the brightness distribution of a large number of
weak and distant extragalactic radio sources.

Giant Metre-wave Radio Telephone (GMRT)

The Giant Meter-wave Radio telescope in now under construction
near Khodad, about 80 Km north of Pune. When completed, it will be one of
the most powerful radio telescopes of the world. Both the GMRT and the
Ooty Radio telescope, are now under the administrative control of the
pJational Centre for Radio Astrophysics (NCRA) Pune. Which is again under
the Tata Instituted of Fundamental Research (TIFR). Mumbai.
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The following Ephemeris published by Government Jiwaji

Obeservatory Ujjainare available.

1942 @ ._ | .. 10.00

1945 . . P 10.00

1946 " - i 10.00

1947101951 5 - " 10.00 Each Copy
195201962 % o = 10.00 "

1965to 1966 " - W 15.00 "

1968t0 1969 .. 5 =~ 15.00 "

1971t0 1973 - = “ 15.00 "

1974 = - = 15.00 "
1975t01976 - 3 - 15.00 Each Copy
1977t0 1980 " = 5% 15.00 "

1981t0 1994 T = - 15.00 "

1995t0 1997 a . % 15.00 "

1998 & = - 15.00 "

1999t0 2000 ” - = 25.00Each Copy
200102002 = - s 25.00 "

2003 o - % 25.00 "

2004 . - - 25,00 "

2005 o . - 25.00 " }
2006 . “ . 25.00 "

2007 . - w“ 25.00 " /
2008-11 . ae s 30.00

2012-13 - - - 35.00 Each Copy
2014 . za - 40.00 Each Copy
2015-16 @ 40.00 Each Copy
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