
REPORT 

OF THE 

CALENDAR REFORM I:DMMITTEE 

GOVERNMENT OF INDIA 

Council of Scientific and Industrial Research, 
Old Mill Road, • 

New Delhi. 
1955 



REPORT 

OF THE 

l:llLENDAR REFORM l:OMMITTEE 

· GOVERNMENT OF INDIA 

Council of Scientific and Industrial Research, 
Old Mill Road, 

New Delhi. 
1955 



Pub~shed by 
The Council of Scientific and Industrial Reaearch, 

Old Mill Road, 
New Delhi. 

Printed by 
Sri Hari Narayan Dey, 

Sree Gopal Printing Works, 
25/IA, Kalidas Singhee Lane,· 

Calctitta-9. 



M E S S A G E. 

I am glad that the Calendar Reform Committee 
has started its lab~urs. The Government of India 
has entrusted to it the work of examining the 
different calendars followed in this country and to 
submit proposals to the Government for an accurate 
and uniform calendar based on a scientific study 
for the whole of India. I am told that we have at 
present thirty different calendars, differing from 
each other in various ways, including the methods 
of time reckoning. These calendars are the natural 
result of our past political and cultural history 
an1 partly represent past political divisions in 
the country. Now that we have attained independence, 
it is obviously desirable that there should be a 
certain uniformity in the calendar for our civic, 
social and other purposes and that this should be 
based on a scientific approach to this problem. 

It is true the.t for governmental and many 
other public p~poses we follow the Gregorian 
calendar, which is used in the greater part of the 
world. The mere fact that it is largely used, makes 
it important. It has many virtues, but even this 
has certain defects which make it ·unsatisfactory 
for universal use. 

It is always difficult to change a calendar 
to which people are used, because it affects social 
practices. But the attempt has to be made even though 
it may not be as complete as desired. In any event, 
the present confusion in our own calendars in India 
ought to be removed. ""'' 

I hope that our Scientists will give a lead 
1n this matter. 

New Delhi, 
February 18, 1953. 
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PREFACE 

The Calendar Reform Committee was appointed 
in November, 1952, by the Council of Scientific and 
Industrial Research (of the Government of India) with 
the following terms of reference : 

"To ex:1mine all the existing calendars which are being 

followetl in the country at pre,;ent and after a scientific 
stn.ly of the subject, submit proposals for an accurate and 

uniform calendar fot· the whole of India". 

In accordance with its terms of reference, the 
Committee (for personnel, see p. 4) has scientifically 
examined all the c.alendars prevalent in India (vide 
Part C. Chap. V), vix.,-

Gregorian Calendar ... which is used for civil and 
administrative purposes (vide 
p. 170) all over the world. 

Islamic Calendar ...... used for fixing up the 
of Islamic festivals 
p. 179). 

Indian Calendars 

dates 
(vide 

or Panc:IIigas ...... used for fixing up dates and 
moments of Hindu, Bauddha 
and Jaina festivals in different 
States of India, and in many 
cases for civil purposes also. 
They are about 30 in number. 
(vide Chap. V, p. 258). 

It has been pointed out (p. 171) that the Gregorian 
calendar, which is used all over the world for civil 
and administrative purposes, is a very unscientific and 
inconvenient one. The World Calendar (p. 173), 
proposed by the World Calendar Association of New 
York, has been examined and found suitable for 
modern life. The proposal for its adoption by all the 
countries of the world for civil and administrative 
purposes was sponsored by the Indian Government 
before the U.N. 0. and debated before the ECOSOC 
(Economic and Social Council) at Geneva in June, · 
1954 (p. 173) and its recommendations have been 
transmitted to the Governments of the World for 
their opinion. It is hoped that the World Calendar 
will be ultimately adopted. It will lead to a great 
simplification of modern life. 

The introduction of the World Calendar in place 
of the Gregorian is a matter for the whole world, 
which has now to look for decision by the U. N. 0. 

The Islamic (Hejira) calendar has been discussed 
on p. 179, along with some proposals for reform 

suggested by Dr. Hashim Amir Ali of the Osmania 
University, and Janab Mohammed Ajmal Khan of the 
Ministry of Education. It is for the Islamic world to 
give its verdict on these suggestions. If these sugges­
tions are accepted, the Islamic calendar would fall in 
line with other luni-solar calendars. 

As these two important systems of calendars had 
to be left out, the Committee's labours were confined 
.to an examination of the different systems of calendars' 
used by Hindus, Bauddhas and Jainas in the different 
states of India, chiefly for the fixing up of the dates 
and moments of their religious festivals, and for 
certain civil purposes as well. 

For the purpose of examining all the existing 
calendars of India, as per terms of reference, an appeal 
was issued to the Pancailga .(Almanac) makers for 
furnishing the Committee with three copies of their 
Pancailgas. In reply to our request 60 Panca:Iigas 
(Almanacs) were received from different parts of the 
country and were examined (p. 21). To facilitate 
examination of the calendars, a questionnaire was 
issued to which 51 replies were received (pp. 23-31). 
In addition to the above, 48 persons offered their 
suggestions (pp. 32-38) fo~ reform of the Indian 
calendar. These views were very divergent in 
character. Some quoted ancient scriptures to prove 
that the earth is flat, with a golden mountain in the 
centre round which move the sun and the planets, 
others tried to refute the precession of equinoxes. 
All opinions were taken into consideration in arriving 
at the ~ecisions of the Committee. 

Principles followed in fixing up the Calendar :-The 
calendar has got two distinct uses-civil and religious. 
The Indian calendars are used not only for fixing up 
the dates and moments of religious observances but 
also for the purpose of dating of documents and for 
certain civil purposes not only by the rural, but also 
by a large section of the urban population. There is 
great divergence in practice in different parts of the 
country in this respect. Therefore a unified solar 
calendar has been proposed for all-India use for civil 
purposes. This has been based on the correct length 
of the year (vix. the tropical year) and the popular 
month-names, vix., Caitra, Vai~akha, etc. have been 
retained (see p. 6). 

Calendars are based partly on SCIENCE which 
nobody is permitted to violate and partly on 
CONVENTIONS which are man-made and vary from 
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place to place. The Indian calendars put up by 
almanac-makers commit the violation of the following 

. principles of science :-

They take the length of the year to be 365.258756 
days (p. 240. Part C of Report) as given by the Sut·ya­
Siddhiinla about 500 A. D. ; while the correct length 
of the tropical year# which alone can be used according 
to the Sut-ya-Sidd1W.1Jta and modern astronomy for 
calendarical use, is 365.242196 days. The difference 
of .01656 days is partly due to errors of observation# 
not infrequent in those days. and to their failure to 
recognize the precession of equinoxes. As the Surya­
Siddhanta value of the year-length is still used in 
almanac-makin~ the year-beginning is advancing by 
.01656 days per year, so that in the course of nearly 
1400 years. the year-beginning has advanced by 23.2 
days# with the result that the Indian solar year, 
instead of starting on the day following the vernal 
equinox# i.e .. on March 22, as prescribed in the Surya­
Siddhanta (see Chap. V. p. 239), starts on April 13 or 
14. The situation is the same as· happened in Europe 
due to the acceptance of 365.25 days as the length of 
the year at the time of Julius Caesar ; the Christmas 
originally linked to the winter solstice preceded it 
by 10 days by 1582 A.D., when the error was 
rectified by the promulgation of a bull by Pope 
Gregory XIII. By this. Friday. October 5 was 
proclaimed as Friday, October 15, and new leap-year 
rules were introduced. 

Unlike Europe, wher~ the Pope in the medieval 
times possessed an authority which every one in 
Catholic Europe respected. India had a multiplicity 
of eras and year-beginnings due to her history during 
the years SOQ-1200 A. D. But for calendaric calcula­
tions, our astronomers all over India have been using , -
only the Saka era since Aryabhata (500 A.D.) certainly 
and probably from much earlier times. and in local 
almanacs other eras are simply imposed on it. The 
Calendar Committee has therefore recommended :-

That for all official purposes, the Central as well , 
as State Governments should use the Saka era along 
with the dvil calendar proposed by the Committee 
(p.6). It is suggested that the change-over may take , 
place from the Saka ye.ar 1878. Caitra 1 (1956, March 
21). If, this is accepted. the last .atonth of the year, ~ix .• 
1877 Saka, the solar Phalguna. which has a normal 
length of 30 days, will have an extra number of 6 or 
7 days. 

The pre-eminence of the Saka era is due, as 
historical evidences cited on pp. 228-238 and 255-257 
show, that it was the earliest era introduced in India , . , 
b}l' Saka ~ling powers. and have been used exclusively 
by the Sakadvipi · Brahmins (forming the astrologer 
~aste) for calendar-making on the basis of Siddhantic 

(scientific) astronomy evolved by Indian astronomers 
on the basis of old Indian calendaric conceptions, 
which were put on scientific basis by blending with 
them astronomical conceptions prevalent in the West, 
from the third century B.C. 

The era is also used exclusively for horoscope 
making. a practice introduced into India since the 
first century A.D. by the Sakadvipi Brahmai}as. 

The Calendar Committee has devised a solar 
calendar with fixed lengths of months for all-India use, 

·in which it has been proposed to give up the 
calculations of the Surya-Siddhanta in which the 
solar months vary from 29 to 32 days. 

Religious Calendar--The Committee's task resolved 
itself into a critical examination of the different 
Indian local calendars, about .30 in number, which 
use different methods of calculation. This produces 
great confusion. 

As already stated the Siirya-Siddhanta year being 
longer than the tropical year by about 24 mins., the 
Hindu calendar months have gone out of the seasons 
to which they conformed when the Siddha:ntic rules 

· were framed ; as a result, the religious festivals are 
being observed not in the seasons for which they were 
intended but in wrong seasons. The Committee felt 
that the error should be corrected once for all and 
the months brought back to their original seasons. 
But with a view to avoiding any violent break in the 
present day practices, the desired shifting has not 
been effected. but any further increase of the error has 
been stopped by adopting the tropical year for our 
religious calendar also (see p. 7). 

Before the rise of Siddhanta Jyoti~a ( 400 A.D. ), 
India used only the lunar calendar calculated according 
to the Vedanga Jyoti~a rules and most religious festi-, 
vals (e.g. the Janma~tami, the birthday of Sri K~~I}a) 
ilsed to be fixed up by the lunar calendar which used 
only tithi and nak~atra. The Calendar Committee 
could not find out any way of breaking off with the 
lunar affiliation short of a religious revolution and 
has. therefore, decided to keep them. For this 
purpose, the lunar year is to be pegged on to the solar 
year by a number of conventions. The Committee has 
adhered to the ancient conventions as far as possible. 
But the erroneous calculations of tithis and nak~atras 

have been replaced by modern calculations given in 
the nautical almanacs and modern ephemerides, and 
the religious holidays have been fixed for a central 
station of India ( t:ide page 40 ). 

The present practice is to calculate the tithi for 
each locality and the result is that the same tithi 
may not occur on the same day at all places. The 
Calendar Co~ittee has found that the continuance 
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of different lunar calendars for different places is a 
relic of medieval practice when communication was 
difficult, the printing press did not exist and 
astrologers of each locality used to calculate the 
calendar for that locality based on Siddhllntic rules 
and used to proclaim it on the first day of the year 
to their clients. In these days of improved communi­
cation, free press, and radio, there is not the slightest 
justification for continuance of this practice and the 
Committee has fixed up the holidays for the central 
station ( 82° 30' E, 23° 11' N, see Report p. 40 ); 
an:i recommended that these holidays may be used for 
the whole of India. The dates of festivals of the 
Hindus, Jainas and Bauddhas have been determined on 
the above basis. This will put an end to the calendar 
confusion. 

The confusion is symbolic of India's history. 
While all Christendom comprising people of Europe, 
Asia and America, follows the Gregorian calendar, 
and the whole of the Islamic world follows the Hejira 

. calendar for civil and religious purposes, India uses 30 
different systems for fixing up the same holidays in 
different parts of the country and frequently, two 
rival schools of pafica:ri.ga-makers in the same city fix 
up different dates for the same festival. This is a 
state of affairs which Independent India cannot 
tolerate. A revised national calendar, as proposed 
by us, should usher a new element of unity in 
India. 

The Committee has therefore gone deeply into the 
history of calendar making in all countries from the 
earliest times particularly into the history of calendar­
making in India (vide Chap. V) and has arrived at their 
conclusions. Its recommendations are entirely in 
agreement with the precepts laid down by the Siddhan­
tic astronomers, as given in the Surya-Siddhanta and 
other standard treatises (see p. 238 et seq.). 

The Committee has also compiled a list of all reli­
gious festivals observed in diffirent parts of India and 
listed them under the headings (i) Lunar, and (ii) Solar, 
with their criteria for. fixing the dates of their obser­
vances (pp. 102-106). 

Where does the Goremment come in : Though India 
is a secular state, the Central Government and the 
State Governments have to declare a number of holi­
days in advance, a list of which will be found on pages 
117-154 for the Central Government as well as for the 
States. These holidays are of four different kinds, 
viz. :-

(i) Holidays given according to the Gregorian 
calendar, e.!!.. Mahatma Gandhi's birthday, 
which falls on Oct. 2. These present no 
problem to any government. 

(ii) But there are other holidays, which are given 
according to the position of the Sun (vide 
pp. 117-118). 

(iii) Others which are given according to the luni-
solar calendar (pp. 119-124). · 

(iv) Holidays for Moslems and Christians {pp. 125 
and 126). 

It is a task for the Central as well as State Govern· 
ments to calculate in advance dates for the holidays it 
gives. This is_ done on the advice of Paficari.ga-makers 
attached to each Governmq,1t. In addition, numerous 
indigenous pafica:ri.gas are prepared on the Siddhantic 
system of calculations, the elements of which are now 
found to be completely erroneous. There is a wide 
movement in the country first sponsored by the 
great savant, patriot and political leader, the late 
Lokamanya B. G. Ti]ak, for making the paficanga 
calculations on the basis of the correct and up-to 
date astronomical elements. As a result, there are 
almost in every State different schools of pafica:ri.ga 
calculations, differing in the durations of tithis, 
nak~atras, etc., and consequently in the dates of 
religious festivals. The problem before the Govern­
ment is : which one of the divergent systems is to be 
adopted. The Committee has suggested a system of 
calculations for the religious calendar also, based on 
most up-to-date elements of the motion of the sun and 
the moon. Calendars for five years from 1954-55 to 
1958-59 have been prepared on this basis showing 
therein inter alia the dates of important festivals of 
different States (vide pp. 41-100). The lists of holidays 
for the Government of India and of each separate 
State for the five years have also been prepared from 
this calendar for the use of the Governments. The 
Committee hopes that the Government of India as well 
as the State Governments would adopt these lists in 
declaring their holidays in future. The Ephemerides 
Committee which has been formed by the Government 
of India, consisting of astronomers versed in th~ 

principles of calendar-making would act as advisers to 
the Central as well as State Governments. It may be 
assisted by an advisory committee to help it in its 
deliberations. 

The responsibility of preparation of the five-yearly 
calendar and the list of holidays on the basis of 
recommendations adopted by the Committee has been 
shared by Sri N. C. Lahiri and Sri R. V. Vaidya, 
aided by some assistants and !':everal pandits of note, 
amongst whom the following may be mentioned : 
Sri A. K. Lahiri, Sri N. R. Choudhury, Pandit 
Narendranath Jyotiratna, and Joytish Siddhanta 
Kesari Venkata Subba Sastry of Madras. 

We have received great help from C. G. Rajan, 
B.A., Sowcarpet, Madras. He has kindly furnished 
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us with valuable . suggestions regarding 'Rules for 
fixing the dates of festivals for South India'·. 

We are indebted to the Astronomer Royal of Great 
Britain, Sir Harold Spencer Jones, and to Mr. Sadler, 
head of the Ephemerides divison of the Royal 
Observatory of U. K. for having very kindly supplied 
us with certain advance data relating to the sun and 
the ~oon which have facilitated our calculations. We 
have to thank the great oriental scholar, Otto Neuge-. 
bauer for having helped us in clearing many . obscure 
points. in ancient calendaric astronomy; We wish to 
express our thanks to Prof. P. C. Sengupta for helping 
1,1s iri clearing many points of ancient and medieval 
Indian astronomy. 

· We have reproduced ·figures from certain books .. 
and our acknowledgement is due to the publishers. It· 
was however not possible to obtain previous permission 
from them, but the sources have been mentioned at 
the relevant places. 

It is a great pleasure and privilege to express our 
gratitude to our colleagues of the Calendar Committee 
for. their active co-operation in the deliberations of the 
Committee, and ungrudging help whenever it was 
sought for. 

Calcutta, 

The lOth Nov., 1955. 

M. N. Saba 
Chainnan 

N. C. Lahiri 
Sec1·etary 
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Babylonian calendar, 176; 
calculation of, 246, 249 ; 
definition of 247 ;· 
eight-year cycle, 202 ; 
Islamic calendar, 180 ; 
Jewish calendar, 179; 
list of ace. to modern calculations, 250 ; 
list of according to S, S., 250 ; 
19-year cycle,176,200,202,229,245,246; 
Paitamaha t:iiddhanta,223; 
~g-Veda, 216, 218 ; · 
Romaka Siddhanta, 237 ; 
Siddhanta Jyoti~, 246, 248 .; 
Vedanga J yoJi~a, 223; 224, 225, 246 · 

Introduction to the History of Science, 159 
Isis, Egy}ltian god, 1M. 165 

Jacobi,215 
J aikadeva, 254 
Jai Singh of Amber, 10 
Jimotika, Saka king, 233' 
Janma~tami, 19 
Jatakas, 239 
Jayanti, names of, 107 
Jayaswall, 255 
Jehonika, 230 
Jelaluddin, Melik Shah, 166 
Johann Werner, 206 
Jones, Sir Harold Spencer, 6, 12, 158 
Jovian cycle, 257 
Jovian (Barhaspatya} years, 270; 

names of, 270 
Juliandays,161,162 
Julian days of important events, 162, 163 
Julian period, 162 
Julius Caesar, 2, 10,159,165,168, 24l 
Junction stars, of nak~atra, 184, 210,211, 2-20; 

262-265; 
dhruvaka of, 2M, 265 ; 
latitude of (1950), 2-20, 2M, 265 ; 

" (1956), 184, 210, 2ll ; 
long. of (1950), 220, 264, 265 ; 

., (1956), 184, 210, 211 ; . 
magnitude of, 210, 211, 2M, 265 

Jupiter, planet, 194, 195,203,239; 
sidere3;l period of, 270 

Jya (chord), 204 
Jyoti.~a Kara~u!a, 223 

Kahishah, ISO 
Kadamba, pole of the ecliptic, 192 
Kala or liptika, 160 
Kaliiloka Praka5a, 223 
Kalasang (inscription}, 229 
~tami,100 

Kaldarra (inscription), 229 
Kalends, 168 
Kalhal}a, Historian of Kashmir, 252 
Kali, 162 ; long. of planets at Kali beginning 

253 
Kalidas3,7,261 
Kalpa, 162,175,214,240,268,269 
Kalpadi, names of, 107 
Kandahar, 229 
Kani~ka, 230, 231, 236, 256 
Kani~ka I, 231 
Kani~ka II, 232 
Kani~ka III, 231, 232 . 
K~ka Casket (inscription), 230 
Kaniza J)heri (inscription), 231 
Kil}va,213,228 
Kapi~thala Katha Sarhhita, 218 
Kapsa.230 
Karal}&, 163 
Karal}lls, definition, names and calculation of, 

110 ; lords of, llO · 
Kathaka, 218 
Kaurpa (name of a sign), 193 



Kau~ilya, viewR on aRtrolo~y, 236 
Keith, Dr. Berriedale, 218 
Kendra, 236. 266 
Kepler, 2, 206. 242 
KPtu (notll'). 186 
Khalat~e (in~cription). 229 
Illmtufakh~rlurll;n of Brabma~upta. 162. 240, 

2.-)3 
Kharo~tbi (in~criptinn}, 229. 230. 231. 233 
Kbotani Saka (language), 231 
Kidinnu, 200 
Konow, Dr. Sten, 229. 231. 235 
Kranti (deelination), 262 
Krttik:is, 182, 219, 2j2 
K~aya month, 247,243 250 
Kugler. 176, 196,223 
Kumbha mehi, 6 
Kumhha yoga, 108 
Kurram {iu~cription), 230 
Kuruk~ctra, Jat1tutle of. 225 
Ku~:ii,IB~. 213, 230-234,236, 252, 256 

Lagadha, 214., 22'3 
Laglmmanasa of l\Iniijala, 162,267 
Lagna {orient ecliptic point), 237, 263 
Lagrange, 167 
Lalla, on precession 267 
Lambaka (co-latitude), 239 
Lanka, Greenwich of ancient India, 239, 253 
Laplace. 167 
Latitude, celestial, 192, 203, 204, 210, 211, 264 

265; 
polar, 192, 263, 26!, 265 

Leap year, 6, 13, 15; of Islamic calendar, 180; 
of Reformed Calendar of India, 186 

Leonardo of Pisa, 160 
Leeuw, Mrs. Van L<>huizen, 232,255,256 
Libra, first point of, 192, 199, 239, 262, 268 
Liptika,160,236,263,266 
Lockyer, Sir Norman, 190 
Lokavibhaga of Simhasuri, 233 
Longitude, celestial, 7, 192, 203, 204, 210, 211 

253, 264, 265 j 

polar, 192,263,264,265 
Longitudes of planets at Kali-beginning, 253 
Liiders, 228, 232 
Lunar eclipse, 185 
Lunar mansions. 182 ; 

of ~g Veda, 217; 
stars of, 210, 211 

Lunar year, beginning of, 220.221 
Lunation, duration of, 158, 174, 175,246; 

length of, 164, 248 

~ladhylibna,101,108 

"lialtablulmla, 170,183,185,219, 221, 227, 228, 
239,252 j 

month reckoning in, 185 ; 
time of compilation, 226, 252 

Mahadvlidasi, defined, 107 
~hayuga,160,162,217,254 

Maira (inscription), 229 
Jlaitriiyatli Sarhhita, 218 
l\lalamlisa, 246, (see also intercalary month), 
Mamane I)herl (inscription), 231 

INDEX 

Mi\Qikillla (inscription), 230 
?.Li.Qsehrn. (inscription), 229 
Manvii.di, names of, 107 
l\Ianzil, Arabian lunar mansion, 182, 183, 

210,211; 
naml's with component stars, 210, 211 ; 
starting of, 183 

Marguz {inBcri!,)tion), 229 
Mars, planet, 194, 193, 203, 239 ; 

retrograde motion of,194 
1\lasakrt, 174 
Matins,139 
Maues, 230, 233 
Mauryas, 228 
Max Miiller,1&1, 214,213 
Maya,236,238 
Mean solar day, 157,158 
Mean solar time, 158 
Meghadiilct of Kii.lidasa, 261 
Melik Shah the Seljuk, 159 
?.lenander,213,229,235 
Menelaos (Greek astronomer), 204; 

Spherical trigonometry, 204 
Mercedonius, 168 
Mercury, planet, 194, 195,203,239 
Meridian passage, 57 
1\le~adi, 239 
Me~iidi, sidereal, 16,17, 40 
Meton of Athens, 176,202; 

nineteen-year cycle, 20'2 
Metonic cycle, 162, 1'16 
Milinda Panho (philosophical treatise), 229 
1\fithra {Persian god), 167, 170 
1\fithradates I, 213, 255 
Mithradates II, 213, :~55 
:Mitra, Indian god, 215 
Moga, Saka king, 230 
Mohammed Ajmal Khan, 180 
Mohammed, Prophet, 159,179,180 
Mohenjodaro, 212 
Moise of Khorene, 232 
Month, anomalistic, 197 ; 

beginning in Babylonian calendar,185; 
definition of,157,158, 185; 
draconitic, 186, 197; 
intercalary (see intercalary month); 
Lunar, 220,221, 2"25, 245, 246 ; 

commencement of as recommended 
by the Committee, 7 ; 

names of Indian, Chaldean and 
Jewish,177; :Macedonian,177, 229; 

length of Islamic, 180; 
interpretation of month names, 221 ; 
length ace. to S. S., 246 

reckoning in Mahii.bhlirata, 185 ; 
relation between draconitic and synodic; 

186 j 
sidereal, 223 ; 
Solar, causes of variation in length, 243 ; 

commencement of, 7 ; 
definition of, 242 ; 
different conventions in beginning 

of, 244; 
duration of, 243; 
Egyptian, 164 ; 
first month of the year, 5, 6 ; 

Month, Solar-conld. 
Iranian names, 166 ; 
length of, 211, 242-246, 251 ; 
length recommended by the 
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Committee 2, 5, 6, 13, 15; 
names in French ·Revolution 

calendar, 167 ; 
names in Yajur-Veda, 218; 
names of, Indian 5, 6, 7, 14, 15; 
names, Persian 166, 167 ; 
number of days in Vedii.i1ga Jyoti~a~ 

225; 
variation in length, 1 

Synodic period. 197, 2'23 
Moon, crescent of, 182 ; 

deviation of path from the ecliptic, 192, 
208 j 

inclination of path to the ecliptic, 201 ;. 
limiting values of true motion, 197; 
mean daily motion, 197; 
motion of, 182 ; 
movement of, 31.181, 182; 
rate of motion over the sun, 184; 
sidereal period of, 182 ; 
synodic period of. 182 

Mount Banj !inscription), 229 
Mucai (inscription), 229 
Muhiirta, 100, 108, 160 ; lords of, 109 
Mukhya mana, 247, 249 
Mul.Apin, Babylonian astrological text, 19S 
Munisvara, commentator, 267 
Muiijala Bhata, 11, 259 

on precession, 267-269 
Mural quadrant, 203 . 
Nabu Nazir, 177 
Naburiannu, 200 
Nadir,157 
Nii.gabhata, 257 
N ahapana. 233 
N ak§atra, average length of, 224 ; 

beginning of, 14, 229 ; 
calculation of (ace. to the recommenda· 

tions of the Committee), 5, 7, 16, 17; 
component stars of, 210, 211 ; 
def. of in earliest times, 183, 218, 227 ; 
def. of in Vediillga Jyoti{la, 183, 223-225;. 
designation of, 182, 183 ; 
division of, 183, 184, 219 ; 
junction-stars of, 184, 210, 211, 220~ 

264,265 j 

lords of, 109 ; 
meaning of Indian, 182, 210, 211 , 
names of-general210, 211, 263 ; 

, ., Tamil, 109 ; 
, , -Yajur Vedic with presiding 

deities, 220 ; 
number of, 182 ; 
~g-Vedic, 183; 
shifting of the beginning of, 18, 19 ; 
starting of 182,183 

Nandsa Yupa inscription, 254 . 
Napolean Bonaparti,168 
N arseh, Sassanid kin~, 232 
Nasatya, 215 
Nasik,228 
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National Observatory, 5, 8, 12, 14 
J\~autical Alma Nile, 3, 165 
Nept.hys, 1M 
Neugebauer, 0., 3, 160, 1'15, 185,189,192,197, 

198.199. 201, 203, 204 
~tew Testa11rem, 169 
Newton, Isaac, 2, 193, 206, 240, 259 ; 

precession of the equinoxes, 2fJl 
N":~ght, ~finition of, 157 
Nile flood, 158, 1M, 165, 174, 189 
Nineteen-year cycle, 176, 200 
Niray&\18, 259, 260, 262, 268 
.i\'irtra!J(J Sirulku, 101 
Nirnkta, 214 
Nirvi\l&, Buddha, 235, 257 
Nisan,l61,1'10, 175, 1'(8, 1'19, 2"29 
Nwtha,100 
Nodes,18:i, 186, 187,269 
Nona, !59 
Nones,168 
Numa Pompilius, 168 
Nut,16! 
Nut.ation, 200 
J'iyeldhemeron, 157, l59 

-Qbliquity, of the ecliptic, 158,191,207, 2{l:J, 225 
amount of, 191 ; 
definition of, 191 ; 

~is,1?6 

Oclavious Caesar, 168 ;. 
Ody&.--ey, 201 
Olympiads, 1'18 
{)mar .Khayyam,l66, 1'1"2, 240· 
-Qmina, 195, 235 
Orbit, of the earth, 20'1 
Orion,1S9 
Orion,l90,195 
Osiris, Egyptian god, 16! 

Pai.kuli [m.scription), 232 
PaitamaluJ Siddh:iitrla., 223 
l'aia (inscription), 2:...">9 

~kp, 2?'1-:-231 j 

.. 

.. 

· · kf§v.a or vahu.la, 15, 221, 228, 233, 247 ; 
sukla, 15, 221, 228, 247 ; 

~!l)a.,160 
Pii.l.as,257. 
Pallavas, 256 

· ~aDcaD.."''lS, list of, 21, 22 . 
Pcl.iiM Sidrlh:inlil:::i of. Varahamihira, 158; 162, 

197,223,226,236,237;238 
Panemos, Greek month, 230 · 
Pi9ini,214 
Panjtar {inscription), 229 . 
Pannekoek, Dr. Anton, .. 17!, 146, 178, 185, 194, 

196; 197 J 

Paraviddha, 101, 100 ; rules for, 100 
Parivatsara, 225 . 

Pa~v~r fast, 170 
Pataliputra, 10, 213, 234, 252 
Paulisa Siddhiima, 201 . 
Paulus of Alexandria, 204, 237 
Perihelion, 2.t2; movement of 243. :· ... ' ....... -. 
Peshawar Museum (inscription), 229, 230 
Philhellens, 213 

.-:~ ·~ ... 

INDEX 

Phraates I, 213 
Pictorial.Astrollomy, 194, 195 
Pillai, s. K.,-101, 223 
PiD.gala,214 
Planet, 169 ; order of dislance, 203 ; 

references in R.g-Veda, 212; 
Planetarium, 203 
Planetory Astrology, 169, 194-196 
Plato, 200, 203, 2"28, 229 ; geometry, 202 
Pl~,l82,190,195,199,219 

Polar axis, 200 
Polaris(~ Ursae Minoris), 190, 2fJl, 239 
Pole, celestial, 191, 192, .207 ; · " 

definition of, 191 ; 
motion of, 2fJl ; 
observation of, 190, 191 ; 
precessional path of, 207 

, Pope, Gregory XIII, 159, 1'1"2 
Pra~vrata; lffi 
Prahara, 160 
Praiapati, 217 
.Pratia (division of time), 160 
Priital]., 100 . . 
Precession of the equinoxes, 2, 7, 8, _193, 200, 

2~206,237,238,240,253,259,267; 

AI-Batt.a.ni's rate of, 206; 
among Hindus, 226 ; 
among Indian ~tronomers, 267 ;. 
amplitude of precessional oscillation 

according to S. 8., 268 ; 
Bbaskal"3ca.rya's rate of, 269 ; 
consequences of, 205, 206 ; 
discovery of, 204, 205 ; 
effect in Indian calendar, 7, 11, 18 ; 
effect in Indian Siddhantas, 226 ; 
explanation by N ewtou, 207, 2ffi ; · 
Hipparchos's rate of, 205 ; . 
motion of (preoo>sional), 200, 268 ; 
Muiijala Bhata"s rate of, 268 ; 
numerical value of, 200 ; 
physical explanation of, 207, 200 ; 
Prthiidaka Svami's rate of, 268 ; 
Ptolemy's rate of, 205 206 ; 
rate of annual, 200 ; 
rate of lunar, 200, 200 ; 
ra:te of solar, 200. 200 ; 
Siirya Siddhanta's rate of, 268 · 

Prthiidaka Sviimi, 259, 268, 269 
Proclos, on precession, 206 
Ptolemy, Claudins, 161, 165,166, 177.178, 185, 

192,200,201,203--206,214,2"28, 238,240, 
263,266; 
on astrology, 205; 
, evection, 204 ; 
., rate of precession, 205 ; 
, theory of planetary motion, 204 ; 

·Ptolemies, 213 
Ptolemy, Euergetes, 165 
Pulakesin I, 233 
Pulakesi::. II, 253 
Pulastya, 236 
~.101,252 

Piir¢lnanta, 'mOnth, 157, 227, 230, .231, 233, · 
247,256 

Purn~pur, 232 
Piirviihna, 101, 108 ' ' 
Piirvavidd.ha, 101! 100 ; , rules for,·l~ 

Puskalivati, 230 
Pythagorean number, 198 ;(fig.) 

Quartz clock, 12, 159 
Question!iaire, regarding calendar, 22 ; 

replies to, 23-31 

Rii, Egyptian sun-god, 164 
Rahu, ascending noie, 186 
Ramiiyatza, 261 
Rampiirva (inscription), 227 
Railganitha,233 
Rapson,255 
Refraction, 225, 226 ; effect of, 225 
Retrograde motion, 169, 194, 195 
~g-Sarilhita., 217,218 
Rig- Vedas, 183, 212, 214, 216, 217, 218, 2"21, 

2"22; . 
calendaric references in, 216-218 ; 
description of, 215 ; 

Ribhus,216 
Right ascension, 192, 2(}1 
Riza Shah Pahlavi; 167 
ltomaka,236,239 
&me, Era of foundation of, 178 

· Rotation of the earth, 157, 158 
Rudrada.man, Z33 
Rudra Simha, Saka satrap, 231, 236 

Sachs, A., 199, 201 
Saha, Prof. M. N ., 173, 232, 252, 256 
Sahdaur .A (inscription), 2"29 
Sahdaur B (inscription), 2"29 
Sahni, Dayaum, 232 
Sakas,213,230,233,236 
Sakadvipi Brahma!J.lLs, 214, 236, 256 · 
Saka samvat, 255 
Sakasthan,213,233 
Sakendra kila, 255 
Salivahana Saka, 255 
Samarkand,IO 
Siirna Veda, 214, 218 
SaiD.hita.s, 214,218 

· SaiD.kranti, 2, 7, 239,244; 
Mahavi~uva, 215; 
Makara,215 
rules of, 244,247,259; 
Uttaraya'.la, 215 ; 

Sampat calana, 269 
Samudragupla, 255 
Samvatsara, 255, 270 
SaDgava,lOO 
Sanku {gnomon), 188 
Sara (celestial latitude), 262 
Sargon I, 215 
Saros,184,185,2~2,217 
~n.~rge,159,188,203,20!,206 

Sastry, Mm. Bapudev, 259 .. , 
Sastry, Prof. Mm. Bidhusekhar,,~35 
sa.takal1l.i, 228, 233 . 
Satananda, 160 . . 
Satapatlza Briihmatza, 18, 189, 219 . 
Satav,iihanas, 212,213,,227-2311 233, 234;?55 , 
S~turu", pl.linet,.i9J, 19:5, 2~, 239 



Saura day, 197 
Savana,2,157,223,224 
SaywJDa, 1C6 
8aynna, 1, 11, 12,.13, 217,239 
Scaliger, Joseph, 9, 11, 161 
Scaligcr, Julius, 162 
Schmidt, Dr. Olaf, 163 
Schrader, 215 
Scientific ..tl.merican, 190 
Scorpion, 193, 195, 198 
Scythian Period of Indian Hi8tory, 232,255 
Seasons,157,158,174,189,216,217,227,230,239 

causes of, 259 ; 
determination by gnomon, 189 
error in counting, 260 ; 
length of, 174, 175,261; 
moving back of, 18 ; 
names of Indian, 217,241,260; 
position of, 1, 6, 260 ; 
relation of months with seasons in Vedic 

age, 216, 218 ; 
in :{{g-Veda, 216,217 

Seb, Egyptian god 164 
Scleucus,178,213,228 
Senas, Hindu ruling dynasty, 237 
Sencca,225 
Sengupta, P. C., 183, 215, 221, 227, 238, 253, 

2G6 
Set, Ebryptian god, 164 
t:iewell, .R. S., 246 
Sexta, 1j9 
Shah pur I lSassanid king), 232 
Shama Sastry, Dr. R., 223, 224 
Shin Kot linscription), 229 
SiJdhiinta Jyoti~a, lG1, 221 
Siddhimtns, 1, 2, 3, 163, 234, .236, 237, 238, 

245; 
Arya, 238, 242, 251 ; 
Brahma, 238,242,251; 
definition of, 234 ; 
Paitamaha, 236-238 ; 
Pauli6a, 236-238 ; 
Romaka, 236, 237, 240; 
Siirya, 236, 238-244; 
VasiHha, 236, 237 

Siddhanta Sekhara of Sripati, 162 
Siddlliinta Siromatli of Bhaskaraciirya, 238, 

269 
Sidereal time, 158 
Signs, of the zodiac, 192, 193, 194, 196, 206, 

223,Z24,237,239,240 
Sik~a, 214 
Sircar, D. C., 228,231, 233,234 
Sirius, 164 
Sivaratri, 1C6 
Sliy and Telescope, 177 
Solar day, mean, 157, 158; 

division of, 11i9; 
Solar cycle, 162 ; 

Solar time, mean, 158; 
Solstices, 188, 189, 22G ; 

determination by Yedic Hindus, 266 ; 
observation in Aitareya BrahmaQ.a, 266 
summer, 188, 189, 192, 226, 266; 
winter. 13, 189, 19"2, Z23, 224, Z26, 241, 

259; 
Solstitial colure, 22G 

Somakara, ZZJ 
Soligenes, 1GB 
Sothic cycle, 165 
t:lripati, 11, 24G 

INDEX 

~ri"eQ.a, 237 ; on precession, 267 
Stone-henge, 189, 190 · 
Sudi, 247,248 
Suddha, 7, 247 
Sui Vihar linscription), 230 
Sii.lva-Sutras, 190,214 
Sun, distance from the earth, 2C6 ; 

entry into nak~atras, 15,40; 
mags of, 2C6 ; 
mean daily motion, 197 ; 
semi-diameter of, 225 

Sun-dial, 159 
Sun-1~se. 15 ; . 

timings of certain important places, 116 
Sun-set. 15 · 

timings of certain important places, 116 ; 
Sunga,213,~28,235 

SUrya Prafiiapti, Z23 
SUrya Siddhanta, 1, 2, 158. 189, 19-2, 203, 214, 

236-240, 242-46, 250, 251, 253, 262-264, 
267' 268, 270 ; 
calendar in, 239, 240 ; 
description of, 238, 244 ; 
error in length of year, 2, 241 ; 
length of the year, 2, 240,241; 
star positions of, 264, 265 ; 
theory of trepidation, 268 

Sii.tras. 214, 215, 221 ; 
Srauta, Grhya, Dharma, Sii.lva, 214 

Synodic period, 158, 175, 18'2; 
revolution of planets.aec. toP. S., 197 

Syntaxis or ..tl.lmagest, 192, 201, 203, 20£ 

Taittiriya Briihnuttla, 18'2 ; 
Taittir1ya Sarhhita, 218, 220, 221, 260 
Takht-i-Bahi (inscription), 229 
Tantra, 163 
Tarn, Z29, 255 
Taxila,213,228,230,256 
Taxila copper plate (inscription), 229 
Taxila silver scroll (inscription), 229 
Taxila silver vase (inscription), 229 
Telephos of Kapsa, 230 
Tertia, 159 
Tetrabiblos, 201, 204, 205 
Thabit-ibn-Qurra, 206 
Thales of llliletus, 20'2 

prediction of solar eclipse, 20'2 ; 
Theaitetus of Athens, 20"2 ; 
Theon of Alexandria, 204, 206, 240 ; 

on trepidation, 206, :MD 
Thibaut, Dr. G., 197,223,225,237 
Thirteen-mouth calendar, 171 
Thoth, Egyptian god, 164 · 
Tigris, river, 157 
Tilak, B. G., 11, 189, 215, 216 
Time, natural divisions of, 157-160 
Timocharis, 205 
Tiridates, 178 
Ti~ya, 217, 227 
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Tithi. 183, 218, Z27, 228, 230, 23!, 23G, 248 ; 
average do ration of, 2Zl, Z.'2, 224, 248; 
comparison of Siddhantic and modern, 3 
defined, 3, 221 ; · 
definition in Aitareya BriihmaQ.a, 221 ; 

, , Siddhantas, 221; 
, , Vediilga J yoti~a, 224, 225 ; 

duration of Vedic tithi, 221; 
error in the old method, 3, 14 ; 
lords of, 109 ; 
measurement of, 248 ; 
names of, 222 ; 
numbers of, 15, 221, 22"2 

Tithitatoam, 101 
Trepidation, thoory of, 20!, 200. 207,· 238, 240, 

259,2138,269 
Toladi, 239 
Tycho Brahe, 206 

llliulu, 176 ' 
Ulugh Begh, 10 
Umbra Extensa, 204 
Umbra Versa, 204 
Und (inscription), 231 
Upani~ads, 214, 215 
Uranometry, 205 
Usavadata, Saka prince, 233 
Utl.:alakalika, 101 
Utkramajya, 204 
Uttaraya~a, 189,219,224,~26,239,260 

Vadi, 247,248 
Vaidya, Prof. R.V., 2G3 
Vaidyanatlw Dik:sitiyam, 101 
Vajasaneyi Sarhhita, 218 
Vajheska, 231 
Van iler Waerden, 160 
Varahanlllllra,2,7,192, 193,197,~23,Z26, 23~ 

237,238,240,252,255,267 
Varu~a, Indian god, 215,216 
Vasi~ths, Indian sage, 236 
Vasi.~tha Siddhanta, 236, 237, 267 
Vasudeva I, 231, 232 
Vasudeva II, 231, 232 
Vedas, description and literature, 214 ; 

age of its literature, 214, 215 
Vedangas,214,215 
Vedailga Jyoti~a, 161,217. 224, 226, 237, 240, 

241, 245, 246 ; 
description of,.221-~25 

V ehsadjan, 23"2 
Ventris, 20'2 
Venus, planet, 194, 195, 198,203,239; 

heliacal rising and setting of, 6, 15 
( see also Calendar for five years). 

Vernalequinox,2,158,Z26,239,241,267 
Vernal point, 1, 158,205; 

movement of, 193, 194, 205, 267 

Vespers, 159 
Vidyasagsr, Pandit Ishwar Chandra, 260 
Vighati, 160 
Vikramiiditya, 254, 255 
Vik~epa, 192, 262-265, 267 
Virapuru~adatta, 228 
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Y"~\lU Candra, 237 ; on precession, 267 
'~uvan,216,219,221,266 
Vi~uvin&a, 262 
Vogt,203 
Vrddha Garga, 25? 
VyikaraJ;l.a, 214 

Wardak (inscription), 230 
Water-clock,157,159-
Webster, A. G., 207, 200 . • 
Week,169, 170,203,2-23,234.251,252; 

ori.,ain and invention of, 169.170 
Wmternitz, 214, 215, 218 ' · 

. " . 
World Calendar Assocmtion,10,12,1'll 
Worlds' dsy,1'1'2, 173. • · 

Yajiiavalkya VajasaneyR, 218. 
YajurVed&,'182, 183,214,218-222; 

. Black, 218 ; 
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