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PREFACE

Among the observatories built by Raja Jai Singh, the observatory
of Ujjain has great importance 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 Ecliptic, 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 1942. 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 trufa
the true equinoX of each day and have been computed from tht?ir
ror o elements, calculated by the method of Indian Astronomy with
iy errection required to get the apparent position. The places of
i :": are given for 12'.0' clock Noon Indian standard time. The
tLTJ'tJ'aaiF:ular::an local time observed only for the side real time given for the

b 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
ear. The M. C. table and mean longitudes of Uranus & Neptune have
ereédy been added from the previous issuses the Ephemeris, Correc-
tion Table (page 47-48) are added from the last four years. Itis useful to
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,
Govt. Jiwaji Observatory, Ujjain (M.P)
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A NOTE TO COMPUTE THE TIME OF
MOONRISE, SUNRISE AND SUNSET IN 2015

The timings of Moonsire, Sunrise and Sunset given on pages
41-42 and 43 are the local meantime (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 forthese 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 |. S. T. of Moonrise, Sunrise or Sunset
for other places proceed as follows.

0] Find the L. M. T. for the latitude of the place by Interpo-
lation.

(ii) 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 (ii) into (i) algebrically.

Example :- To find the time of Moonrise, Sunrise and

Sunsetinl. S. T. on 1st January at Delhi lat. 28° 39'
Nlong. 77°-13' Einhours 5 h. 9 m. and at Madras
lat. 13°-04' N long. 80°-15' E in hours 521,

Correction minutes to find I. S. T. from the L. M. T. for Delhi long.

5M.9™ subtracted from 5" 30m=+21" and for Madras long. 5"21™ Madras
substracted from 5".30m=+gm

Timing of Moonrise
Lat. 10° 2 3P
LMT 5n-45" 6" 02m 6n-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 2015 at
Delhi 6"- 39™ and at Chennai 5"- 59™.
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Timing of Sunrise

From page 41, we getthe L. M. T. of Sunrise on 1st January,

2015 for the latitudes :-
Lat. 17° 20° o3

LMT 630" 635" g-41m

By interpolation L. M. T. of Sunrise become 6"-40mat Calcutta
and 6"-33™at Bombay by adding the correction minutes thel. S. T.
of Sunrise at Calcutta 6"-40™ -24™=6"-16™ a nd at Mumbay
6M-33m+397=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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U@ Tl & AW, A

. Latitudes, LonQit’udes, etc., of Principal!Places.

TR | IS ATerE- WW
) ISATH FAH ﬂ“;':%&"u
S HEW | | ongitude | TR .

Place Latitude frori Cor. to &R
Ujjain | Yiiain Sid. | Cor. To for
Time local time

0 H.M. S. Second H.M.S.
EgHeI®  [Ahmadnagar |+19 05|-0 3 52 +0.64 |-0 30 48
IR Ajmer +26 27(-0 4 32 +0.75 |-0 31 28
sweftg |Aligarh +27 54|+0 9 12 -1.51 |-0 17 44
InRTEET  |Amroati +20 56(+0 8 08 -1.31 [-0 18 48
3fftmaTg  |Aurangoabad |[+19 53(-0 1 32 +0.25 [-0 28 28
oty Bangalore +12 58(+0 7 20 -1.20 [-0 19 36
et Bareilly +28 22|40 14 44 241 |-0 12 12
EUIC Belgaun +15 52(-0 4 48 +0.79 |-0 31 44
qraTe Bhopal +23 16(+0 6 36 -1.08 |-0 20 20
GiEaCey Bikaner +28 01|-0 9 48 +1.61 (-0 36 44
et Bundi +25 27(-0 0 20| +0.05 |-0 27 16
Eaiisu Cairo +30 08|-2 56 48] +29.05 (-3 23 44
#Iawr  |Canberra -35 19|+4 52 57| -48.12 |-4 26 01
+11 00|+0 4 40 -0.77 (-0 22 16

&tarazg |Coimbutore
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UHE FAEN % AN, SuIais

Latitudes, Longitudes; ete., of Principal P!aces.

TRERE

= ge 0 gde < of P pal.rPlace
o | It ATerE- mﬁﬁqm
) TATE FAH ﬁw;miia

il AR Longitude HERT )
Place Latitude $oir Cor. to AR
Ujjain | Yilain Sid. Cor. To for
Time local time
o H.M. S. Second H.M. S.
HTdh Cuttack +20 29(+0 40 24 -6.63 |+0 13 28
gififdm  |Darjeeling  [+27 03|+0 50 00 -8.21 |+0 23 04
et Delhi +28 39(+0 05 48 -095 |-0 21 08
g Dhar +22 39(-0 01 44 +0.28 |-0 28 40
gt Gauhati +26 10(+1 03 56 -10.50 |[+0 37 00
Frar Geneva +46 12|-0 38 27| +4575 |-5 05 23
miferat | Gwalior +26 14|+0 09 36 -1.57 |-0 17 20
gea Helwan +29 51(-2 57 42| +20.20 (-3 24 38
ggmEe  |Hyderbad +17 26(+0 10 44 -1.76 [-0 16 12
(firer) (Sindh)

= Indore +22 43|+0 0 20 -0.05 |-0 26 36
HAAYL Jabalpur +23 09|+0 16 44 -2.75 |-0 10 12
Ecaci Jakarta -06 16(+2 04 28 -20.44 |+1 37 32

wdeq  |Jemshedpur [+22 48|+0 41 40 -6.68

+0 14 44

Tyt | e "”_i““m

e A " wHE
T AT | | ongitude HERR -%;ﬁ-‘re}

Place Latitude from Cor. to HE=nN
Uijaiin Ujjain Sid. | Cor. To for

Time local time

0 H.M. S. Second H.M. S.
Kabul +34 33|-0 26 16 +4.32 |-0 53 12
Karachi +24 51|-0 35 00 +5.75 |-1 01 56
Khandwa +21 50|+0 02 28 -0.41 |-0 24 28
Kolhapur +16 42|-0 06 08 +0.99 |-0 33 04
Lahore +31 35|-0 05 52 +0.94 |-0 32 48
London +51 30|-5 03 24 +49.84 |-5 30 20
Madras +13 04|+0 17 55 -294 |-0 09 01

5 i £ : : :
Mathura +27 28|+0 07 44 -1.27 |-0 19 12
Musore +12 18(+0 03 32 -0.58 |-0 23 24
Nainital +29 22(+0 14 46 -242 [-0 12 10
New York +40 48|-9 58 54| +98.39 |-10 25 50
gfearer  |Patiala +30 19(+0 02 32 -041 (-0 24 24
Peshawar +34 01|-0 16 48 +2.79 |-0 13 46
Poona +18 31|-0 07 32 +1.24

-0 34 28




gq@ TUTAL % AW, SATAUE

r . : ot UHE deTel o Heaq Tum-, fedns 1 T9a3r 20
Latitudes, Longitudes, etc., of Principal Places. 3 ¥ y SRR

Mean Places of Principal Stars on 1st January 2015

TR IS TR "”_i“” i | ssfram
I HeT o il
5 S. English Indian | Mag.
T areior ) fn  |FEE R
Longitude ; No. Names Names
Place Latitude | ¢ Cor. to aEsn
Ujjain Ujjain Sid. Cor. TO for
Time local time
0 H.M. S. Second H. M. S. T TR F ROl .
: 4 |Arietis sfgrft | 26 | 1-55 |[+20-52 | 34-11 | +8-29
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T=ETZTHIT 2014 Timings of Moonrise 2015

For. the Central Meridian of India |(82%2°E)

*ElggshTer 2015 Timings of Moonrise 2015
For the Central Meridian of India (82%:°E)
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- . . Mean Longitudes of Planets in 2015
Table for correction to L, M, T, of Moonrise for. the desired mentdion g
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Geocentric Position of the Pluto and Mean Longitudes
of the Sun and the Moon|in! 2015
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Time/ when the Moon enters the Zodiacal Signs in 2015

JANUARY FEBRUARY MARCH
Date | Sign Time Date Sign Time Date | Sign| Time
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Time when the'Moon enters the' Zodiacal Signs in 2015

JULY AUGUST SEPTEMBER
Date | Sign| Time Date |Sign| Time Date | Sign| Time

OCTOBER NOVERMBER DECEMBER
Date | Sign| Time Date |Sign| Time Date | Sign Time
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SOLAE ECLIPSE IN 2015

There will be two solar eclipserin the year 2015. The Total eclipse
of the sun will occur on 20 March Friday is not visible in India and Partial
eclipsc of the sun will occuran on 13 September Sunday is not visible in

India.

ad 2015 ¥ @ wAwEw &N e 20 A wHEAR B
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Circumstances of the Annular Eclipse of the Sun March 20, 2015. Thursday

(Indian Standard Time)
D H. M.
Eclipse begin g 20 13 | 11.0
Central eclipse begin e | 20 14 | 427
Greatest Eclipse e 20 15 | 156
Central eclipse ends I | 20 15 | 48.2
Eclipse ends TET 20 17 | 20.0

* Magnistude of the eclibse. 1.045

Circumstances of the Partial Eclipsc of the sun October 13 -2015, Thurs-
day. .
(Indian - Standard Time)

D H. M.
Eclipse begin e |13 10 1.9
Central Eclipse ey 13 12 242
Eclipse ends e 13 14 36.2

* Magnistude of the eclibse. 0.7873
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Lunar Eclipse

There will be two lumar Eclipse in the year 2015. The Total eclipse
of the Moon will occur on 4 Abril. Saturday is visible in India and total
eclipse of the Moon will ocaur on 28 Setember manday is visible in India.

{ alp BE T3 ;- ¥ 13 31 23 59
i . . mm _7\ (22 54§ . . |0 ieoa)|
a9 2015 ¥ g @UTY F=UeT 8, e 4 ardd wfEm ; | R 3 a4 B Y4

arell @UTH U89 ARG 3 g9 'O faarer, 9 ar ‘ 0 [ @ |15 02
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Circumstances of the total Eclipse of the moon 4 April , 2015.Saturday | [CI _.'{;(ﬂgg';{;_gm[;;j;'; _[_L[EIII
(Indian Standard Time) ) E— __ . -2’-—-.14?-
2|16 00 r MR RS O™17 38
D H. M. e N 22 41
4 [oxaia ln J7AN = eyl B 2w TAK. LA 1n A x| 512
Moon enters Penumbra ot 4 15 454 i A _g_ (1 2] 10 35
Moon enters Umbra e | 4 17 24.0 A 20,31 [T T e P O[T A 6 T S | Y X [T 439
= | |u Al 20 50|
Middle of the Eclipse e 4 17 30.3 B ire By ' s
Moon leaver Umbra I |4 17 36.6 :
Moon leaver Penumbra Higl 4 19 15.2
* Magnistude of the eclibse. 1.006

Circumstances of the total eclipse of the moon. 28 September,

2015. Manday.
(Indian Standard Time)
D H. M.
il * 3
Moon enters Penumbra wot |28 6 36.8 | 9
ol B i jbi
Moon enters Umbra HHiTer| 28 7 40.7 1 ? § 20_24 | g-*f“ Al
Middle of the Eclipse e 28 8 17.1 i A ] Do S ]
30 |u X
Moon leaver Umbra I 28 8 53.5 i ORI [ e
Moon leaver Penumbra L 9 57.4 S|t
* Magnistude of the eclibse. 1.282 R
IR
YAEEN]
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Timings of Lunar Aspects in 2015 Timings of Lunar Aspects in 2015
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Astronomical Observatories in India
Observatories of Sawai Jai Singh

The first observatory called Janter Mantar, a word derived from the
Sanskrit word Yantra Mantra means instruments and formula, was built by
Maharaja Sawai Jai Singh Il (1686-1743 A. D.) who was the ruler of princely
State of Jaipur from 1699 to 1743 A. D. His first observatory was builtit1719
at Ujjain. He also built four other observatories at Delhi (1724), Jaipur (1728),
Varanasi (1734) and Mathura (1737). The last one is no longer extant.
Among these four observatories, the Ujjain and Jaipur observatories are
effectively existent, Sawai Jai Singh Il built observatories to encourange
astronomical studies in the country and to popularise astronomy among the
people of India. It was his firm faith in astrology that lead him to study with a
view to obtaining reliable and correct data about the position of heavenly
bodies. His inspiration mainly came from the observatory established by
Prince Ulugh beigh, who established in 1433 A. D. an enormous observatory
at Samarkhand (now in Uzbekistan).

The Samrat Yantra, built by Sawai Jai Singh Il in 1728 A. D. at
Jaipur is the biggest Sundial in the world. It gives local solar time to an
estimated 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
in 1900. This observatory at Kodaikanal initially had a wide array of
spectroscoping equipments specially acquired for solar studies. It has, at
present, a large solar telescope combined with a powerful spectrograph, a
coronagraph and a monochromatic heliograph. It is one of the three major
solar observatories in the world. It is now under the administrative control of
the Indian Institute of Astrophysies (lIA) of the Govt. of India.

Nizamiah and Japal-Rangapur Observatories

Nizamiah Observatory was normally set up at Begumpetin 1901 as
a private observatory. It was taken over by the then Hyderabad
Government of Nizam in 1908. and attached to Osmania University in 1919,
Plans for the modernisation of the observatory were initiated by the
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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 Varans;j 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 woog forests in
Jawadi Hills in the North Arcot District of Tamil Nadu and was setup 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 cayy 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 buyit 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 set up in 1 975 onasmallisland
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 operationél in 1985.
The astronomy group at PRL has developed expertise in focal plane
instruments for special studies in infrared astronomy.

Ooty Radio Telescope

The Ooty Radio Telescope is the first major radio astronomical
facility available in India. It is situated on Nilgiri Hills in Tamil Nadu. It became
operational in 1970. One of the principal objectives of this telescope has
been 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
National Centre for Radio Astrophysics (NCRA) Pune. Which is again under

the Tata Instituted of Fundamental Research (TIFR). Mumbai.
O
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The following Ephemeris published by Government Jiwaji
Obeservatory Ujjain are available.

Years o 5 = Pricepercopy.

1942 W o ® 10.00
1945 & s . 10.00
1946 . - . 10.00
1947 t0 1951 - . " 10.00 Each Copy
1952101962 & “ " 10.00 "
1965t0 1966 15.00 "
196810 1969 15.00 "
1971101973 15.00 "
1974 15.00 "
1975t0 1976 15.00Each Copy
1977t0 1980 15.00
1981t0 1994 15.00 "
1995t0 1997 - ; , 15.00 *
1998 = i " 15.00 -
199902000 - - - 25.00Each Copy
2001t0 2002 " . . 25.00 "
2003 i . " 2500 "
2004 - . 25.00 "
2005 - . , 25.00 "
2006 “ W, 25.00
2007 i 2500 "
2008-11 " . - 30.00
201213 e . .. 35.00 Each Copy
2014 ¥ .“ “ 40.00 Each Copy
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