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KP Ayanamsa—An Analysis
Part - 1



Date: 14-04-2020

POST 1 (Preface)
Mr.D.Senthilathiban, a kp astrologr, had recently published a book titled "Study of KP

Ayanamsa with modern precession theories" (182 pages). It is available as a free eBook
and any one can use "Google Search" to download and read. | strongly believe that this
research work may bring the long standing confusions and disputes around ayanamsa
which is haunting the KP community for more than 45 years, to an end.Upon request from
some of the co-members of ‘Astro wonder tamil * astrology group, | took upon the task of
explaining the essential features of the said book in tamil languge,in a simple way so that
everyone including a kp beginner can easily understand the intricacy of ayanamsa and it's
calculations.It contained 66 postings(75 pages) in all. My work was well received by the
tamil members. Encouraged by their overwhelming response, | have now decided to
translate the same into English for the benefit of all others. This script covers Newcomb
precession theory, lacuna in various ayanamsa systems being followed by the present day
KP followers, IAU’s (International Astronomers Union) modern precession theories
including Nutation and the formula to calculate ayanamsa and few worked examples. | trust
that anyone can easilly follow and understand.

Alongside, | have included my own short summary of great personalities like CG Rajan, BV
Raman, NC Lahiri and also Newcomb as additional information. Also | have

recalled certain incidents happened in the history of the post KSK period. (They are not
part of Mr.D.Senthilathiban's book)

Readers are encouraged to contact me or Mr.D.Senthilathiban through the details given

below and discuss if you have any questions or doubt.

D. Senthilathiban (Author)
Email: athi_ram@yahoo.com
WhatsApp: + 91 9489350529

V.Subramanian (Analyzer)
Email: viswasub @ yahoo.com
Mobile: +91 7010146194 / WhatsApp: +91 9840255405



POST 2

The Celestial Sphere given below is an assumption of an imaginary sphere around

the earth and assuming planets and stars are fixed on that imaginary sphere.

Picture 1
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If we extend the earth equator on the same plane all the way to the Celestial Sphere,
in other words, if we draw an equator line on the Celestial Sphere which is in parallel to the
earth's equator, it is called Celestial Equator. In the same picture, if we assume that the
earth is static and Sun circles around the earth, we can get the path of the Sun, which is

called Ecliptic.



The Zodiac is assumed on this Ecliptic. The axis from the center of the earth to the
Ecliptic plane is called Ecliptic Axis. If we extend the Ecliptic Axis, it intersects the Celestial
Sphere in two points. The point on the upper side is called North Pole and the opposite
point in the lower side is called South Pole. At the same time, the Celestial Equator and
Ecliptic intersects in two points. One is called as First Point of Aries () and the other one is
called as First Point of Libra (£2). The angle between the Celestial Sphere and Ecliptic is

called as Obliquity.

POST 3

In the above picture, if we set a fixed referential star and draw a straight line between
the star and the center of Celestial Sphere (It is shown in purple colour with the star on the
bottom right corner), the same line intercepts the ecliptic at point A. The year when that
point intersects at First Point of Aries () is 291 AD, as recommended by Sri Krishnamurti.
Let us assume that because of the "Effect of Ayana", this point is slowly moving backwards
on the Ecliptic and now at point B on Year 2019, we can see in the picture that the straight
line that connects the fixed star to the Center of the Celestial Sphere is moving backwards.
The angle between A and B is called "Ayanamsa". The distance it moved between March,

291 and 2019 is approximately 24 degrees.

Western astrologers use the Moving Zodiac and Sayana Positions (or) Tropical
Positions of the planets for their anstronomy and astrology. It may be kept in mind that
instruments used in Astronomical laboratories can measure only the tropical (Sayana)
longitude of celestial bodies. But, the Indian vedic astrology uses Fixed Zodiac or the
Sidereal Zodiac. To obtain the fixed zodiac positions for the planets and houses, the value
of Ayanamsa must be calculated and subtracted from the Tropical Positions. The result is

the planetary degree-minutes positions based on the fixed star.

POST 4

One of the important question still in debate is, when did the Zodiac start moving and
how fast it moves per year. Ancient Indian astronomers including Varahamikirar and
Aryabhatta, 20th Century astronomers and western experts have done serious research on

this phenomenon and submitted their findings at various period of times.



Unfortunately, there was not one answer, but every one had their own. Due to this
difference of opinions, the astrologers’ community was unable to make a decision to follow
one but they use the best from available, that appears to be correct to their intuition. On this
ground, Mr.B.V.Raman accepted 397 AD as the Zero Ayanamsa Year while Mr.N.C.Lahiri
took 285 AD and Mr.K.S.Krishnamurti fixed 291 AD. Westerns used the Sayana system

and they have less worry about this ayanamsa.

POST 5

With the advent of astrology software in the beginning of 21st century,the necessity
of manual calculations for the preparation of horoscope,has become redundant.Taking
advantage of this facility, Teachers of astrology normally skip teaching basics including
ayanamsa part ,to suit their convenience.So no wonder that the present day astrologers
lack sufficient( or nil) knowledge on this subject and hence | have thrown some light on the
same.Mr.Senthilathiban had analysed the Ayanamsa used by the famous Astrologer &
Mathematician Mr.C.G.Rajan, Astronomer & Mathematician Mr.N.C.Lahiri in his book. The
modern astrologers have very less chance to read about Mr.C.G.Rajan, Mr.N.C.Lahiri,
Mr.B.V.Raman and Mr.Newcomb and it is my pleasure to give brief general information

about them.

POST 6

NewComb [ 1835 - 1909]

His full name is Simon NewComb, an American citizen born in Canada in 1835 AD.
His work continued till 1909 AD. He seems to have little conventional schooling other than
from his father. He went to proper schooling first at the age of 19 and later graduated (B.Sc)
in Harvard university at the age of 23.He studied privately mathematics and physics.Later
he became professor of Mathematics and Astronomer at the United States Naval
Observatory,Washington DC. In 1877 he became director of Nautical Almanac Office.He
authored number of popular science books and science fiction novel, apart from books on
astronomy. He held chairs in both Private and in Government. Based on the rules defined in
his research work, the first American Ephemeris and Nautical Almanac was published and
duly recognized by American Government. British Government followed suit and published

their Ephemeris on the same lines



IAU (International Astronomical Union) also endorsed his research papers and rules.
For more than 50 years, all countries accross the glob published their Ephemerides based
on his theories only. Only after 1975, IAU made a small change in the Precession
recommended by Newcomb, based on their research and collection of datas. Till such time,
Newcomb's recommendations were in practice. In later years in India, Mr.C.G.Rajan and
Mr.N.C.Lahiri followed the recommendations of Newcomb to calculate their Ayanamsa

values.

POST 7
C.G. Rajan
In the begining of the 20th century, India was blessed with a Trinity in Astrology
which includes Mr.C.G.Rajan, Mr.B.V.Raman and Mr.K.S.Krishnamurti. The foremost
among them was Mr.C.G.Rajan. His full name is C.Govida Rajan. He was born on 05-JUL-
1894. He graduated in Mathematics, (BA) during the period of British Ruling. He was an
exponent in Mathematics, Astronomy and Astrology coupled with enough command in

English which gave him the freedom to write many books both in Tamil and English.

During his time, Panchang makers in india were forced to depend on the Western
almanacs and facing difficulties in acquiring datas from them and convert it to sidereal
system.Mr. Rajan took initiative and managed to contact the American Naval Academy in
the year 1920 and arranged to get copies of original astronomical research papers of
Newcomb from them. After extensive study of those materials, he developed complete
formulae, required for making Indian Panchang which were easily understandable. He then
published his work in his book, titled "Raja Jothida Ghanitham or Siddhanda Sironmani".
This book was published both in english and tamil language in the year 1933. He also
released another book that includes the planatary positions for 6000 years covering 3000
BC to 3000 AD. High value of accuracy found in his system, was very much appreciated
even by western scientists. He adopted Newcomb precession theory for calculation of

ayanamsa in all his works.

POST 8

He had written many books on astrology both in english and tamil languge besides
books on different topics. During his time, Rajan published a yearly Panchang in the name

of "Aananda Bothini" (trikkanitha based) which was very popular in the middle of 20th

8



century.Mr. Rajan was the first person to convene an astrological conference in pune, to
analyse the dissonance in regional Panchangs. He arranged to bring eminent
mathematicians and astrologers from all over india for this occasion and debated for two
days. Based on the outcome of the above conference, Rajan had made a small correction
in his Ayanamsa calculations. Rajan's contribution to the Indian Astrological community is
invaluable and un-paralleled. The preface written by him in his book “Raja jyothida
Ghanitham” is attached as Annexure-1 to enable the readers to realize the hard work and
dedication exhibited by him. He, being a selfless, hard working and dedicated soul who left
treasures and wealth of knowledge for Indian Astrological posterity should in no doubt, be

called as "Father of Modern Indian Astrology".

POST 9
N.C.Lahiri [ 1906 — 1980 ]

Mr.Nirmal Chandra Lahiri was also an exponent in Mathematics and Astronomy. It
appears that he did not involve in Astrology. He published Lahiri Ephemeris which is very
popular in India even today and used by many astrologers across the country. He was the
first Indian, to represent India in IAU. In the 1953's, Indian Prime Minister Mr.Javaharlal
Nehru formed the ‘Callender Reform Committee’ and appointed Lahiri as secretary. This
committee under the leadership of Lahiri, made an extensive research on the Ayanamsa
and gave the final recommendations to the Government of India. Based on this, the
Government of India has been publishing its Indian Ephemeris and Nautical Almanac
(IENA) in English and in the name of "Rastriya Panchang" in 12 popular indian regional
languages, from 1958 to till date. The IENA name was changed in 1979 as ‘Indian
Astronomical Ephemeris’. Both works are still being published by Positional Astronomy

Center, Calcutta, India.

POST10
B.V.Raman [ 1912 - 1998 ]
The name Bengalore Venkat Raman was very popular in the Astrology World both in
India and abroad in the 20th century. When astrology was considered as a "superstition",
B.V.Raman made efforts to take the facts to people that astrology is also based on science
and revived the fame of Astrology and Astrologers. Astrological community is indebted to

him for restoring Astrology a noble place.



Mr.Raman travelled across the globe to many countries including Germany,
England, France, ltaly, Austria, Holland, Canada, Japan and America, addressing
universities,Medical associations, Educational & cultural Institutions on different aspects of
Astrology,Hindu Astronomy, Philosophy and Indian culture. He also established institutions
in many countries to teach Traditional indian Vedic Astrology. His accurate prediction on the
end of World War II, had earned him many laurels. Upon an invitation, from the United
Nations, America, in 1970. he delivered a lecture on “Relevance of Astrology in Modern

Times" which was well received and appreciated by all members of the UN.

BVR had published hundreds of articles and books. Between 1936 and 1998, he run
his monthly ‘Astrological Magazine’ successfully. Apart from "Life Time Achievement Award
for Services to the Cause of Astrology”, he was offered several other awards also during his
life time. His period could be considered as the “Golden Time of Astrology”. B.V.Raman
based his entire work on the traditional texts and did not use the Newcomb
recommendations for his Ayanamsa calculations and hence Mr.Senthilathiban did not

include Raman’s ayanamsa for analysis in this book.

POST 11

So far, | have brought to the attention of the members some information that are not
part of Mr.Senthilathiban's book. | believe, these informations are helpful when you read his
book. Mr.Senthilathiban has gone on details in his book about the Newcomb
recommendations, Formule to calculate Ayanamsa for any given time based on Newcomb
rules, Rashtirya Panchang, Analysis of Ayanamsa of C.G.Rajan, N.C.Lahiri and
K.S.Krishnamurti, updated Rate of Precession by International Astronomical Union in 1976
and 2006, Formule to calculate Ayanamsa based on the updated precession model,
comparison of Ayanamsa values of the above mentioned popular methods, issues in
modern KP Ayanamsas, Nutation details to calculate True Ayanamsa, Nutation in Obliquity

to calculate House Cusps. We will discuss one by one in the following posts.

POST12

There are two main parameters in the formula to calculate the Ayanamsa. One is the

Rate of Precession (amount of distance the point moves per year) and the other one is

Precession (the distance, the point moved). The beginner (in astrology) should understand
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this clearly before moving into details. | try to explain using a simple example here for the

benefit of them.

Picture 2
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In the above picture-2, assume that an athlete is running in a 400-meter track. The
track is approimately circular in shape. The track is designed in such a way that if he runs

the circle and completes one round, he would have covered a distance of 400m in total.

Here A is the starting point and G is the point where 400m ends. In the circle (track),
the point B is at 50m, C is at 100m, D is at 150m, E is at 200m and F is at 300m. When the
athelet starts running, he gradually increases his speed. Let us assume that his speed at
the points B, C, D and E are 10, 15, 20 and 25 km/hour respectively.

When the athelete crosses point B, his speed is 10km/h and distance covered in the
circle is 50m. If we measure this in degree, it is 45 degrees. (To complete 400 meters, he
has to complete a circle of 360 degrees). When he crosses 100 meters (point C), he would

have run 90 degrees. In the same way, 180 degrees when he is at 200m (point E) and 270
11



degrees when he is at 300m (point F). When he arrives at 360 degrees (Point G), he
completes 400m in total.

POST13

As explained above, when an object is moving in a circle, the distance can be

measured at a given point at a given time by angle in degrees.

Picture 3

50 seconds/year in Year 291

CO0e 50.2 seconds/year in Year 1700

50.4 seconds/year in Year 2019

Now, look at the above picture-3. Replace the track and the athelet with the Zodiac.
Assume that, point C is where the Zero Starting Point of both Sidereal and Tropical zodiacs
at year 291. Like the Athelet, the Tropical Zodiac is slowly moving on the circle. Also, the
moving speed is increasing every year slightly (detailed explanations later). For example, at
point C (Year 291), its moving speed is 50 seconds per year. Assume that, on 1700 AD, it

arrives at point A. At the same time, its moving speed is 50.2 seconds per year and the

12



distance it moved (from year 291) is 19 degrees. Then, 2019 AD, the same parameters

may be 50.4 seconds per year and the distance crossed may be 24 degrees (Point B).

In the above explanation, the speed 50 seconds, 50.2 seconds and 50.4 seconds

are termed as Rate of Precession. The respective angular distance 0 deg 19 degrees, 24

degrees are called Precession (or) Ayanamsa.

POST 14

| would like to share few more information about the ayanamsa.

It has been couple of billion years since the earth was formed. There has been no
clue anywhere in our ancient texts on exactly when the Zodiac first started moving
backwards. It appeared that it has been moving continously backwards for several million
years. If we assume that if the rate of precession is 50 seconds approximately per year, it
will take 72 years for the precession to move by 1 degree. For the precession to complete
360 degrees, it would take 26,000 years. So, it starts in one point and circles around and
comes back to the same point in 26,000 years. Since the creation of earth, it would have
completed several such circles. The current cycle could have begun in the year 291 AD
(21-3-291 09:39 IST). At that date, the Sun is positioned in Aries at 0 degree in both
Tropical and Sidereal Zodiacs, that is Ayanamsa value on that particular time is 00.00.00.
One should not think that the backward moving cycles began only in the year 291 AD.
There were many cycles completed before that. With all these assumptions, we may
conclude that the current cycle may end probably in 26291 AD and the ayanamsa value will

again begin from 00.00.00.

POST 156

The above process appears to have been accepted by the scientists and some of

our old texts. But Surya Siddhantha (SS) and Vedic texts are of different opinions.

According to Surya Siddhanta, the precession starts from the zero degree and
moves 27 degrees towards West, in about 1800 years. From there, the movement is in
reverse direction and comes back to the starting point zero degree, in another 1800 years.
From the zero point, the movement continues now towards Eastend of 27 degrees and

comes back, taking 3600 years (1800 + 1800). So, the movement of Zodiac acts like a

13



pendulum in a clock. To complete one cycles, it takes around 7200 years. This is the theory
adapted by Surya Siddhanta. Currently, the validity of this theory can be verified only in the
year 2225 AD (approximately). As on today in 2019, the precession is about 24 degrees. It
will take another 3 degrees to reach the 27th degree mark in another 216 years (3 x 72).
So, 2019 + 216 = 2225 AD, and then its direction has to be reversed as per SS. Only our
future generation will have the chance to confirm the correctness of the theory of surya
siddhantha.

POST 16

So far, | have deait upon, some of the fundamental concepts in the astrology. Now,

let us move on to the essential features of Mr.Senthilathiban's book.

Let us start from Newcomb. Simon Newcomb, in his research papers, explored
throughly and formed accurate formule for the rate of precession, planetary positions and
transits. Many countries adapted his recommendations and prepared their almanacs for
several decades. Now we take a close look at the Rate of Precession in Newcomb's point

of view.

Newcomb definition of Precession includes two main elements.
1. Rate of Precession (B) in 1900 is 50.2564 seconds.
2. The above Rate is increasing by 0.0002225 seconds per year.

The year referred to by Newcomb is the Besselian Year(B), and not the Julian Year
as we use now. The Besselian year can also be called as Tropical Year. From 1984, the
IAU retired the usage of Besselian Year System and started using Julian Year System for

their calculations.

POST 17
Besselian Year is said to have 365.242198781 days per year and Julian Year 365.25

days per year. So, any execution of Newcomb formula must use the Besselian Year

System.

It may be noted that the work of Newcomb, does not have any other reference, other

than mentioned above and nothing about Zero Year of Ayanamsa. It is to be stated here

14



that the Zero Ayanamsa Year as 291 AD, was chosen by Mr.K.S.Krishnamurti for his

system based on his own research and intuition.

POST 18

According to Newcomb, the rate of precession is increasing by 0.0002225 seconds
per year. But in practice, the American Ephemeris and Nautical Almanac, Lahiri Panchang
and IENA (Indian Ephemerids and Nautical Aimanac) have taken only 0.000222 seconds
for their calculations (6 digits only). Hence for uniformity, Mr.Senthilathiban used the same

value in his mathamatical executions in his book.

Having known the value of Rate of Precession, for the year 1900, one can find Rate

of Precession for any year using the following formula.

Rate of Precession = 50.2564 + (Y - 1900) x 0.000222 sec/year.

Y = Required Year for which Rate of Precession needs to be found.

For example, let us find the Rate of Precession for Year 1850.
Rate of Precession = 50.2564 + (1850 - 1900) x 0.000222

Rate of Precession = 50.2453 sec/year.

The readers can use the above formula to find the Rate of Precession for Years
1950 & 2000 and verify the results against 50.2675, 50.2786 respectively.

POST19

we know that all the Newcomb work is based on Besselian Year System and
interestingly, this is the Year System followed widely during Mr.K.S.K period. There is only
a slight differece between the Besselian System and the Julian System which we are all
aware of. (Ref. Post 17). So, when one uses the Newcomb theory today, one has to be very

careful on the Year System to be used.

Mr.K.S.K did not give any clear explanation or reference to the Newcomb rules in his
entire work, except in KP.Reader-1 where he mentioned that his rate of precession is using
Newcomb. So, after his time, his followers did not pay much attention to learn the Newcomb

theories properly and it resulted in more than one KP Ayanamsas within the KP System.
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So, MR.D.Senthilathiban believes, it would enhance the KP System to next level in 21st
century only when every KP Astrologer must be aware of the Newcomb's original theories
and ayanamsa calculations based on the same. Also, the astrologer must be able to
analyze the changes in the ayanamsa values given by the softwares and give atmost
importance to the accuracy of the ayanamsa value which is possible only when they are

properly educated.

POST 20

Now, we can calculate the ayanamsa for a given year based on Newcomb theory.

The founder of KP System, Mr.KSK recommended the Year 291 AD as the Zero
Ayanamsa Year. If we want to go still precisely, the longitude of Sun is 00.00.00 at 21-03-
291 @ 04-09 (Universal Time). So, we need to use this DateTime as a base, to calculate

the ayanamsa values of other years.

Newcomb theory is based on Year B1900 (Besselian). So Many of the writers follow
a process of first calculating the ayanamsa for B1900 and use the same to find the

ayanamsa values of required years.

The general formula to calculate the ayanamsa value for any year based on B1900,

using Newcomb’s parameters would be as follows.

The general Precession Rate for any year based on B1900 epoch

Pc = 50.2564 + 0.000222 x T seconds

Integrating the above equation with respect to T we get Ayanamsa for any year
PC=C +(50.2564 x T) + (0.000222 x (T x T) / 2)

PC =C +(50.2564 x T) + (0.000111 x (T x T))

PC = Precession (Ayanamsa) in seconds for Required Year (Besselian)

C = Ayanamsa in Seconds for 1900 (B)

T = Required Year(B) — 1900

Now the same above formula can be used to find the ayanamsa for B1900. As we
know that the ayanamsa value for 291 AD is Zero, we can assign that value zero to PC and

find the value of C.
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The Besselian value of the exact time of Zero Ayanamsa (21-03-291 @09-39 IST) is
291.21645153698 Years. (Clue to find equivalent besselian value for any given Date/time,
is explained in the later chapter.) Using this Besselian Year value, we can calculate the

ayanamsa for B1900 as follows.

POST 21
T =(291.21645153698 - 1900) = (-1608.78354846302)

So,

0 = C + {50.2564 x (-1608.78354846302)} + {0.000111 x (-1608.78354846302) x (-
1608.78354846302)

C =80564.38104 seconds = 22 deg 22 min 44.38 sec.

Thus The ayanamsa value of B1900 is 22 D -22 M- 44.38 S or ( 80564.38104 sec)

Using the above ayanamsa value for B 1900, one can find ayanamsa value for any

year before or after B1900 using the following formula.

PC (sec) = 80564.38104 + (50.2564 x T) + (0.000111 x T x T)
T = (Required Year (B) -1900)

The result obtained is in seconds. It needs to be converted in to Degrees-Minutes-
Seconds. In the next post, let us calculate a ayanamsa value for a year using the B1900

Ayanamsa value.

POST 22
Let us find the ayanamsa value for 01-01-2000, 05.30 PM IST using the above

formula.

Note:

Here, | would like to remind again the readers, one important point. Besselian year(B) 1900

is actually refers to 31-12-1899,19:31:28 Universal Time, (And not the callender year) which
is equal to 01-01-1900, 01:01:28 IST. So, we need to first find out how many days passed
since 01-01-1900, 01:01:28 to the Date/Time value for which the ayanams has to be found.

17



And then, number of days passed must be divided by 365.242198781 to get the Besselian
Year because one Besselian year contains 365.242198781 days. The result would be the T

value which can be used in the given formula.

Now, let us proceed with the calulations to find out ayanamsa for 01-01-2000, 05.30
PM IST.

POST 23

First step is to find the value of T as explained in the previous post.

T is the Besselian Years between 01-01-1900, 01:01:28 IST and the DateTime for which
Ayanamsa is to be calulcated ie: 01-01-2000, 05:30:00 PM IST. We fist calculate the
number of days and then divide by 365.242198781 to get the Besselian Years.

There are 100 years between 01-01-1900 01:01:28 IST and 01-01-2000 01:01:28 IST. In

between, there are 24 leap months. (note that 1900 is not a leap year)

So, the total days are (100 x 365) + 24 = 36524 days.

This is only up to time 01:01:28 on 01-01-2000. Our target time is 05:30:00 PM IST on the
same day. So the time interval between the two has to be taken into.

17:30:00 - 01:01:28 = 16:28:32.

Convert this value into days as follows:
16.4755 + 24 = 0.6864814815 days.

So the total days passed between the two datetimes are

36524 + 0.6864814815 = 36524.6864814815 days.

Now, find T value

T = 36524.6864814815 / 365.242198781 (one B year is = 365.242198781 days)
T = 100.0012775177 (B)

18



Substitue this value of T in the formula, we get,

80564.38104 + (50.2564 x 100.0013) + (0.000111 x 100.0013 x 100.0013)
80564.38104 + 5025.70420 + 1.11002 = 85591.19526 seconds.

= 23 Degrees 46 Minutes 31.19526 Seconds

So, the ayanamsa value on 01-01-2000, 05:30:00 IST is 23-46-31.

POST 24

In the above example, we used the year B1900 as basis in the formula, to calculate
the ayanamsa value for 01-01-2000, 05:30:00 IST. At the same time, it may be understood
that it is not the only option for us. The formula can be altered suitably for any year base.
The reader can choose the year, he feels comfortable with and can use that Year(B) as a
base year. For example, here are four more forumle listed with different base years, which
will ultimately give the same results. The option is yours.

(1) B1800 (Base Year) = (20-58-59.85) + (50.2342 x T + 0.000111 x T x T)
(2) B1850 (Base Year) = (21-40-51.84) + (50.2453 x T + 0.000111 x T x T)
(3) B1950 (Base Year) = (23-04-37.48) + (50.2675 x T + 0.000111 x T x T)
(4) B2000 (Base Year) = (23-46-31.23) + (50.2786 x T + 0 .000111 x T x T)

The final ayanamsa answer will be the same regardless of which base year formula
is used. If you take a close look at the formule listed above, you can observe that there are
2 elements which are common in all. One is the Ayanamsa value and the other one is the

corresponding Rate of Precession, for the chosen year, appearing in the formula.

For example, in the formula (3) above, with B1950 as base year, the first value 23-
04-37.48 indicates the Ayanamsa for that Year B1950 and 50.2675 is the Rate of

Precession for that Year.

The (Equvalant) calendar dates for the above mentioned Besselian years are:
(1) B1800: 31-12-1799, 14.14.50 (UT)

(2) B1850: 31-12-1849, 16-53-09 (UT)

(3) B1950: 31-12-1949, 22.09.47 (UT)

(4) B2000: 01-01-2000, 00-48-05 (UT)

UT: Universal Time. (IST= UT + 05-30 Hours)
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Note: These dates and times are required to calculate T.

POST 25
Now let us work out Ayanamsa for the date/time 01-01-2019, 09 AM (IST), using the

formula 4 (B2000 as base) as a practical exercise.

First we have to calculate the value of T.

The starting time for B2000 is 01-01-2000 00:48:05 UT. Which is
01-01-2000, (00:48:05 + 05:30:00) = 01-01-2000, 06:18:05 IST.

To use the formula based on B2000, we need to find the total number of days elapsed
between 01-01-2000, 06:18:05 IST and 01-01-2019, 09:00:00 IST and then convert it into

Besselian Years. The steps are follows:

(1) Total years between 01-01-2000, 06:18:05 and 01-01-2019 06:18:05 are 19 including 5
Leap years. So the total days between the two datetimes are (19 x 365) + 5 = 6940 days.

(2) The time interval between 01-01-2019, 06:18:05 and 01-01-2019 09:00:00(Our chosen
time) is 02:41:55, which is 2.6986111 hours. If we convert it into days, then 2.6986111 / 24
= 0.11244 days. So, the total days between 01-01-2000 06:18:05 and 01-01-2019
09:00:00 are 6940 + 0.11244 = 6940.11244 days.

(3)i.e T = 6940.11244 / 365.242198781 (One B year = 365.242198781 days), So the value of
T = 19.0013981495 years (B)

(4) Substituting this T value in the B2000 formula, we get the following:

(23-46-31.23) + (50.2786 x 19.0013981495) (+) [ 0.000111 x 19.0013981495 x
19.0013981495]

= (23-46-31.23) + [ 955.3636969995 sec + 0.0400768976 sec]

= 23-46-31.23 + (955.4037738971 sec)

= 23-46-31.23 + 00-15-55.40

= 24-02-26.63
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.. The ayanamsa value on 01-01-2019, 09:00:00 AM (IST) is = 24d-02m-26.63s.

POST 26

The readers are requested to calculate ayanamsa for the same 01-01-2019,09:00:00
AM(IST)time, using different base year formule given in post 24 and verify the answer,
which should be 24-02-26.63.

Eventhough B1800, B1900 and B2000 are apparently somewhat easy to be held as
base years for ayanamsa calculation, it is not compulsory. The reader can use any year in
between, calculate ayanamsa for that year and then keep that as base year for future
calculations. For example, the Zero ayanamsa date time of 21-03-291, 09:39:00 can also
be used as base year. As we have seen before, the Precession and Rate of Precession
must be known to construct the formula. We all know the Ayanamsa at 21-03-291
09:39:00(ist) is Zero. Rate of Precession must be calculated using the formula given in Post

18 as follows.

Formula = 50.2564 + (Y - 1900) x 0.000222 sec/year. (Y = Required (B) Year)

The corresponding Besselian Years for Zero Ayanamsa Date / Time 21-03-291 09:39:00 is
291.21645153698. Substituting this value for Y in the above formula, we get

Rate of Precession = 50.2564 + [(Y - 1900) x 0.000222.)] Seconds

=50.2564 + [ (291.1645153698 - 1900) x 0.000222.]

= 50.2564 + [-1608.7835484630 x 0. 000222]

=50.2564 - 0.3571499478 = 49.8992500522 Seconds

So the final formula to be used, if one has to choose Zero Ayanamsa Year as base

year is as follows:

Ayanamsa for Required Date/Time = 0 + (49.8992500522 x T) + (0.000111 x T x T)

T is the time interval between between 21-03-291, 09:39:00 (IST) and the Date/Time for

which ayanamsa is to be calculated, in Besselian years.

(End of Part 1)
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PREFACE.

_

I was drawn to the
ihe nmatenr st :
ago as the result of the amatenr :I.:ll:: s sstrology about two decades
and eldast brothsy, whowers fruined ii ::m'i practice of the same by my Isther
of my father. 'Till a few years afterw e art of prediction by a maternal nncle
acenracy of indigenons Vakya Ganith “;]“' $iyie 8 HpmoR WENSTE )
fool eteps of my relatives re{er.rml t.c:-b l,mnh““ﬂ- fﬂuf_lwing in my belief the
ghnken when to my nstonishment, 1 nn:" "“3‘3‘ e ]F it'. wis suddenly
Imr!.gDE. the two bright moving ln.min e 0N 0L evening in the weelern
positions * relatively t it ariea of Jupiter and Venus oceupying
it ¥y to themselves contracy to the positions given i e
sanitha Panchang which wae followed he positions given in the Vakys
quently taken to the study of ];ﬁ-; ko feutly Bil themy, e 66 S0
o s :
ealenlate planetary positions m}rgplrlm‘:l h:‘h”m”“?" PRl bx g o
part of the University Syllabus i .th : 13.::; gtudy of Buropean Astronomy as @
k. " or the Mathematics ¢
diT_urdml e aale obpahieiies to sbidy Lhwu%u ics course of B.A, Degree
¥his, eombined with the fasilit dy the ground work of astronomy and
i b R o L:ﬂlllhﬁﬂ and h.eip that T had secored then and there
United Statea of Amert e obeervatories of Tﬂa.drm-: and Washington in the
RS T rica in respect of the right kind of books dealing with
study of n Astronomice] tables, had ensbled me to make a comparaiive
y.d Hindu astronomieal tables and European astronomical Bl I
convinced thereby that : ; cal Jablai . Wil
S : ¥ I]."iﬂ.h the Hindu Astronomical tables are far inferior to the
temip astronomical tables ini point of their acenracy. The ever-growing
; E{IGF now-a-days even among the most orthedox connnunities of Indians
¥
[::hgn I]; for western tﬂ-].'}].{?ﬂ_ﬂrt Jeast for horoscope-reading and social funefions
. ough not for such religious services as appear to be impregnable citadels
ounded npon strnn‘g_‘ and age-long Vakyn Panchang traditions) and the tendency
of the Vakya and Siddhanta almanac-makers to embody in ther Panchangs
the data about the occurrence of eclipses as calenlated from BEuropean tables
are a proof positive in themselves that the Indian astronomical tables are
defective and reqtive recasting and improvément m the light of numerous
astronomical discoveries made since the days of the theories on which the
giddhantas (from which the Vakya Ganitha Tables were evolved) were {ormu-
lated and written. The fundamental concepts and theories of Hindu Astro-
nomy and Huropean astronomy are SO aivergaﬂ that it is an Herculeans if

e« Not entirely due to Parallax.

N B..-This book I8 Fuh]_‘[g]:.ﬁﬂ in English aod Tamil sapurately. The talles being coomimnou
to English and Tumil pditions, hinva been provided with headings both in English snd Tamil ta
sivoid printing cosk, Readars of the Tnglish edikion ATé roquested to ignore the hendings in Tamil.



2 SIDDEANTA RAJA SIRONMANI
;;':;Erﬂ!ll;nlgh Jmpnaﬂﬂ:.lle. taalk It.n raise Hindu astronomy to the same level of
l'!_l diropean Astronomy in respect of necurney by making seientific
cnrrqntmnw whish will be tennble fov BOTNe ﬂl’l‘liﬂll'it':H n,i. lenst pnd withont
I'"}’“"'“ET the risk 11‘![' serionsly jeopnrdiping Hindn astronomy in ite identity.
I'here are Aome Huropean astronomical tables which enahle 1.1L||1- calonlntion 41{
planetary pogitions correct even to the gecond deeimal 11!m~e. of l-.lw‘nnslu. of
arc, but go far as T know, they are oither very costly (the 1:0% r-rm-| i.nrr.u ito
about one hundred rupees) or in the German and Fln*m_-l.: ‘Jrl:ng';me,'c'- ':'r'hlir'lh
even many of the Englich knowing popnlation do not know. Tt h:l.n"t}::urr:rm.ru
been my desire for amue venrs paal o prodoce o cheap and convenient b-m]'.
of planetary tables in the wide-sprend Innguage of Tinplish, :'I.I'H:l also iﬁ '].‘ulnaj;
to enable the public to ealenlate nﬂqj]:..'. planciary posifions eorrect io the
nearest minute of nre withont going throngh the laborions, tedions and yet mae-
curate niethods of the 8iddhontas and to set at vest onee for wlly if |Il|.'|‘-'-H-ﬂ.-ll.'1 the
cuu}rn?ﬂrﬂy that very often rivges in the most orthodox temples about the exnot
beginning and ending moments of a tithi to determine when o religions festi-
:mI should commence. These T consider to be the only justification for the
mtrodnction of this book to the pablic.

(2) The list of the important books thal 1 have eoneulled is given af the
end of this book. As regards the Sun, Mars, Mercury Jupiter, Venns and
Baturn, I have adopted the Equaltions given inthe Astronomical Papers pre-
pared for the use of the American Ephemeris and Nautical Almnnae
Vols. VI and VII by Professor Simon Neweomb and George William Hill
for the Mean longitudes of the Sun and its perigee and for the mean longitudes
of the other planets and of their nodes, and perigees with Roes’s correction
to Newcomb's equation wherever necersary. 1 have algo pressed into oy
gervice the equations given in them for some of the nmportant inequalities
including those caused by Planetary Perturbations ” and for the
Reduction to the ecliptic, keeping alwiys in view my object of aiming al acou-
racy to the nearest mmute of arc. The arguments for the tables of the liqu.
tion of the Centre, Secular Variations, Liogarithm of Radive Vector and its
Secular variation are expressed in those volumes in terme of days but 1 have
given my arguments in terms of degrees of the mean anomaly o swit my pur-
pose of securing uniformity and convenience. 1 have constructed altogether
original tables from the equations employed by me. 1 hmr‘n fmmEt_‘l an- equi-
tion for the Great Inequality (or Long Period Inequality) of Jupiter and
Saturn from the equations given {or them in the Astronomical Tables con-

ining the Tables of Jupiter Saturn and Uranug by M. A. Bouvard (a
Trench Book)., For ready use 1 have caleulated the wvalues of the Greal

Mo, —* The twbles af Maweamb and LI in tha Autratiombeal Papers of tha  Amariein Epho.
s and iqm“1m1 Almanne pre mtill being aaod fee bl preparation of Clreenwhich Haubical
::ummmn_-\’hln pages 767 and 760 al Groopwich Nanticeal Almurno for 1935
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Imoqualities of Jupiter and Saturn for the years from 1800 A.D. to 2100A.L
and given thew in Tuble No. 8. Ior other yenrs outside this Huity the value
hinve to be osleolated fromy the equations given at the foot of Table No. 8.
Mo detarmine the inequnlity cansed by the perturbation of Suturn by Uranus, 1
huve employed the equation given by Bimon Newcomb for the mean longitude
of Urnnns. As for the Moon, T have employed the equations given for the :uen.tt
longitides of the Moon, its Nods and Perjgee by Mr. E. W. Brown in his
“TI'nbles of the Motion of the Moon® and exteacted in the Nautiosl Almanse ﬂ.'nd
Asbronomical Ephemeris for the year 1995, Ag Mr. Brown’s book® costing
over four pannds sterling was not available to me for loan, 1 have sdopted
the equations given in P. A. Hansen’s Tables De La Lune (Tables uflth&
Muoon with Nujﬂﬁﬂ-ﬂ'ﬁ corrections to Hangen’s TE’][EB} for the pnrﬂurbm‘mrl#
meluding Hquation, Varistion, and Annual Hquation eansed fo the Moon.
With the help of the eqoations referred to above, I have constructed '3”5""”:1
tﬂ.lllt‘-ﬁ- ]"]||['|:|.!;N:|1n Almunne or EP]'IE'IHEI'I-H U.HD.IL[]}' gil;es ﬂ]]l:f the mean l'l.'lng"
tude of the Nodes of the Moon, while I have added an equation to calenlate
their true longitndes from their mean longitudes and shown also how to
calculate them from the first prineiples.

Ag repurds Nutation, it is made up of several independent motions of the
Burth's axis and the mopt ioportant of them s the ** Luner Nutotion . The
total quantity of the Lunar Nutation in longitude ranges from 417", 639
bo— 177649 and the total quantity of the Solar Notation due to the sction of
the Sun ronges from 417454 fo—14464. I have tuken into neconnt the
greatest compouent quantity of —17"234 Sin £} which is the Nutation in
Longitude due to the setion of the Moon and rejected the other component
gquantitics which are very smull. The error in doing so will runge betweesn
the negligible limit of 17454 and—1°.454, in us much e the total Nutational
corregtion ranges between 4-10"093 und —19"003 nceording to the eruations

employed by Simon Newcomb. 1 have prepared table No. B of the Sun from
the quantity of—17"234 Sin £2 and employed the correction for Nutation in
the case of the Sun and Rahu and Ketu only. 1 have not embodied, in the
illustrative examples for the other planets, the correction for Nitation whic h
i5—12" ue worked ont in the Example for the Sun. On the whole, the
correction for Nutation can be safely ingored for all the planets if (he reader
or computer does nol require accuracy o the nearest second of are and
wants fo avoid additional labour of eslonlstion. If however he wanta to
employ the correction for Nutation also, he has to caleulate i from table 8 of
the Sunas shown m the case of the Bun and add i ﬂﬂgﬂﬁrﬂiﬂrrﬂy to the mean
longitude denoted by Li in Part I of the illustrative exawples 1

or the severy!
*® Thao ether bools, excopt Buryw Siddients by Buegess, wimtio il ey Ty

Ll g 1y vwn uﬂl—ile-:.sunrn wiﬂlﬁéﬂi uLl.dbl l||3.1.'ml| {ual :11" h.I,'.'hul:Iing if iy mu,mIuﬂ_“ll'h':cl}h:ﬂ:luﬁmﬂgl{;
sepond hund copy ol Surya A Lrgeis g ildd s Seonm e

Wilkinion, Py ¥ laurge L ot Blyiskoen by Liicelat
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plansts, 1 have also added two gections,
other on the ocelurrance of etlipses.
accurate for astrological parposes,
period from 1800 A, . to 3100
Neweomb in the Astronomical 1y
this section ean be constructed f

of this section. I have ignored Nutation in the caleu
as the error thereby does not exceed 1168 (being
1 ongitude multiplied by the cosine of th
=19"093 x 0-9174 ~=15) seconds
of tme in Siderial Time. 1f however the computer wants to
Nutational correction also, he has to ecilenlate
befare, and multiply it by 049174 and divide the prodnet by 15 to get Siderial
time m seconds of time and add b algebraically to the final veault got lor
Siuderial thne for aggeeiven moment for any place.  In the ilosteative t‘x:irlllf.l:lf.
for siderial time,—12* X FO1T4--15=—(r7: geconds af it lnusl tu be .L“-Mi‘
algebraically to the final result of 23 hra.-D-ins. 2454 seconds of Siderial l’hl:.nr
1f we do g0, we get 29 hrs.-0-ms.-23°8 seconds. In omitttng sum.fil ll,l-m“. ILllc-:
on the seore that they are megligible. 1 have alwiye hudl in Lu}uuu:.. u:
object of simplifying caleulation and ::.Imln I.];L'qulr]li;lﬁﬁl for J.r!:ullnlﬁ:-w I?J;,?i::ﬁ
of accuracy to which, we require our ealin n..-mu q:mn. in ‘J{:;;umh g
recedent of no less un n.ut.hurm;..f Lhan § nion. B : | *
E:LE:F-—uiu the following expressions E*-J:Fl-lfxl: L:m:I::J:ﬂfc;}r [;Fj:l-f““;::“lw h;:,;
: ed all the termas of which the coe l.L.ne il e Ny
1n|:lﬂﬂl ecessury to o, a8 no netrononical renull wd 1
liit, it does not seemn 0 in the assumed nutabion - ". To prectude the
. {1 arror in the dss
tically affected by o yma becoming spproximate for distant pertods, | huve
contingency of my mb:::“}:nmm of Seculur Varmtion which will keep the
given, wherever necess te cven to distant dutes: As regards the ocenrrence of
tables sufficiently acoura Ethﬂ « Recurrence of Solar Eclipees in the Astro.
eclipses, 1 have mmtﬁ"-ﬁd Simon Neweomb and R+ Buchanan's MMImEmI.Iu.ﬂ.l
nomical Papers Vol-1 hyul,] not consult Oppolzer's * Kanon der Finster.
"Theory of Felipses and ﬂﬂhj::h 1 donot know and as 1 ;:nuli.ll nos .EBF it a!ﬁu
isse *! us it is in German W s book gives the eoliptic linits with
Eﬁ;,‘ﬂ}. costly. Though Buchn;m;: :a calenlated the ecliptic limita with
ﬁtﬂdﬂt i
reference to the Moon’s Is

; ecliptie linuts m
i Bl,u-ng W]u] thﬂ )

€ th;uajgmouﬂ Panchang makers ﬂ:?ﬂ] AR

ﬂ.ﬂ!m“ of eclipses with reference to ﬂ“ﬂ"D )
od from 3200 B.C. to 3100 A.D. regards . the Helincal

“eover the peri ots and almanse-makers, A:u BTl Aoy i

Mﬂi to ug::::fulogif a heavenly body, they helong

Riring and ing

oneon * (L
To ealoulage A
1 have avolyeqd the
Ae 1) from the £
Pers. For other per
rom the equation fiv

Bideria) Time " and the
iderial gy, sufliciently
Necessnry tables far the
Inntion given by Bimon
loda, the (g ble No. (1) m
¢ in the first paragraph
ition of the Siderinl Time
equal to the Nutation in
e ﬂbti']ﬂil-j und reduced to time i.a.,

of time in Right A Ecengion or 1°108 seconds

cinbody the
th from table 8 of the Son as

' laitude to
terms of the Moon's _
Jyronologiste 10 dﬂtﬂrlu_mﬂ the
i The tables in this book

0 Ll]ﬂt- ”Iiﬂ ]'.Duk Wiil h’
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tl;utlltll]tu Muodern Astronomy. The discovery ol telescope hus nids
ab the past. They depend on the conditions of the aptical

ST T e et i

i W y uncertain and VArying.
Hence the helineal rising and Betling are not eeact astronomicel phenomenn.
I have not therefore dealt with them in this book. They depend also on the
Iatitude of the observer and the elongation of the planete from the Sun.
Those who are interested in them are recommended to follow the directions
given in chapter TX and X of Surya Siddhanta " which are extrocted and
given in the foot-note for easy reference in the case of the planets only. *
1 have added three appendices containing information which will be very
useful to astrologers, such gs the Conversion of Hight Ascension and Declina.
tion into Celestial Longitude and Latitude, Apparent time, Mean time, Tocal
time and Standard time, the rising and setting of Heavenly bodies inelud-
ing the Sun and the planets and the rising and setting of Zodiscal Signs and the
calculation of the Lagna (Ascendant) and the Bhavachakra. In this connec-
tion 1 have fo state that I have greal pleasure to acknowledge my indebtedness
to the books relerred to above as having been consulted by me-

4. The books referred to above stop with the ealeulation of the helio-
centric positions of Mars, Mercury, Jupiter, Venns, Satorn (Uranus and
Neptone) and do not proceed further with the calenlation of their geocentric
positions. 'To facilitate the compuler of planetary geoceniric positions, 1
have produced a separate book entitled ** Conversion of Haliocentric Co-ordi-
nates into Geocentric Co-ordinates-containing tables for converting Heliocen-
trie longitude and latitude into Geocentric Tropical longitude and latitude and
mnto Tndian Siderial longitude” and it is bound with this book for the sake of
gonvenicnce: 'The attention of the reader is invited to the preface (of thag
book) in which it is stated that (1) that book is specially designed to be useful
both to those who know the application of logarithinic tables and to those
wheo are ignorant of logarithm and that that book I:r:_mt.ﬂ.mg also {v.rmr ready-
reckoner tables to convert Tropical longitude and ]u.t.:l‘.u.de! into Fnﬂun qu:u
Longitude and Polar Inﬁtudelanﬂ to find Hindu Kranti (i.e., Hmﬂfl Declina-
tion) and Kuropean Declination. In the ecase _n!. Mars, He?uur},.antter.
Venus and Saturn, the computer, nafh:r arfiving n.t. their H?hmrnu

x - | of Radins Vector or simply Radius Vector
longitude, Iatitude and, lﬂgﬂﬂ-hm_ & Rading Voskor—all
and aleo the geocentric longitude of the Sun and ils Radius Vector—a

; - to the rules of this book—has to follow the instructions given in

AN o e their slongtions (Lo, their distances from
* The ]ﬂ.u# ”ufiﬂlﬂliﬂihﬂﬂlmﬂ't;‘hmﬁnn by et l:l-[uh:ﬂ'lﬂ' Rr8 li,-, than the
g8 o 1P figures given below. The heliascal siting ean be

The Maan...13° . Vﬂ.‘;' Y oalcuisted from thase limits sud the culculstion
Mare.. 17 Jup "'159 will be suficiently mocursie for estmaiiog the
Marenry..19% or 149 | Saturn,..10% sfisets of Asthanmsthy placets, for doiug the pro-

cost of Asthangaths Fiaranam snd for determining Upskran, Sic.

theim a Lhimg
power of the
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the separate book to compute their geocentric positions. 1n following this
wethod, | have followed the method of Buropesn sstronomers.

4. From two-fold vonsiderntions, 1 have adopted the method ulnrrﬁ-
g at the tropical (i.c., Suybna) longitude and tropicsl latitude first
mstead of Betting the Nirayana longitude first, by making the necessary
correction for Ayanamsa in the #everal tables giving the mesn longitudes.
To take the Tropical (Or Sayana) ean longitudes first and then to apply the
necessary corrections enlsures much more aeclirncy—a circumstance which
no less an Indian astronomer than the famous Bhaskars of Siddhanta
Siromani bad adwitted 48 being wore accurate. Further, the question of
Ayanamsa is still considercd & ook one nod several schools of thought follow
different quantities of Ayanamsa. 1 have therefore purpogely foliowed the
Sayama messure first to deduce from it the Nirayana measure subse-
quently so that the dcciirney of caleulation may not be seriously affected
and so thut the severyl !ir!lu:l’ of Aynnamss may apply their vwn Aysnamsa
quantity and get at the Nirayana longitude which they consider to be
correct- 1 have devoted ulso, in the separate book—referred to above. a
sechon to the question of Ayanamsa, determining in it, from the first
principles in some eases, the severa| quantities of Ayanamsa which have
their own votaries or protagonists. The Ayoangiosa Tubles 16 and lein it are so
designed that they can be used by wll sehools of thought about Aysnamsa.

5. 1 shall now enable the rexder to have an iden of the degree of
accuraey of my tables by instituting u comparison with Furopean Almanacs,
the wccuracy of which, s undonbtedly beyond question us adimitted by
many. In the illustrative examuples, | have caloulpted Lhe positions of the
platets at 5-30 pau. Standard Tuue on 16—12— 1994 A.D. at Madrus,

CoMpanaTivie Tante No. 1.

Ab 030 pern. (Standard Tuue) on 16— 12—1924 44 Madrys
(e, at Noon on 16—12—1924 44 Greenwich ).

iocentric Lionpi- r

l e s T R | lﬁ:“{?x;i‘
Nawmes of Nautical [ Nautical | | Nautical
Planets. COur Almanae rx:ﬁs Almanae U::]I | Allmanae
resultss rernite. ) results, | YeS tﬂ‘ resnlis.

s | i
| o F @ Brag ¥ Bsa Al S | 4

40~ 5| 40-30-500-16- 3 S0-16- 4 & 1016291 | 1016291
Hﬁm"m.r, | 28-43-55 U8-42-302-15-27 S2-15-33 5 1-5197 451977
upifer ... (2T0-36-34270-36- 70-13-44 N0-12-25 N 10-71906 | 103800
enus ... [188-50- 5188-50- - T-42 N3 743 NI 185777 v85775
Saturn ... 41Hﬂ-¢ulaxu—4z‘1bﬁza-m 225~ 4 N 1099347 im-uum
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COMPARATIVE Tapre No. a,

{ - a oaon 111 1.—- ll 4-4 nh ]j I‘}l
I=flay t I\ [l lh—-— 1 [} [}IEE”.WI [

! (teocentric Tropical

: GEME;:;E;: el ]Z.urvﬁ;iimdtfr =
Mames of Planets. | —— . et ' | e Nantical
| Our Ij;‘;nunc G:]Itﬁ Almanne
| IEﬂ“]t—Hn- I.'E‘E-“}L'z* Wl L rfs i '_ = _TFEHE?I- —

I & '] ‘ & ¥ o ! L= ’

> 0

Sun | 964 17 ap4 17 0o 0 G
Moon | 140 50 140 49 0 892N g ;gg

Mars .| 88 14 | 358 14 0 239 |

Mercury. ... 289 50 282 50 0 528 0 518
Jupiter ... 269 36 260 36 0 12N 0 11N
Venus . 253 24 | 933 24 | 1 40N 1 40N
Saturn .. 990 89 220 40 2 16N 3 16N
Rahn ] 136 27 136 27 0o 0 0 0%
Ketu .| 818 oF | 316 27 0 0 g o*

Siderial Time —Our resuit 1= 17 hrs.-39 ms.-23°65 ads. as ﬂg&il].ﬁt the
Nautical Almanac resnlt of 17 hrs.-39 ms.-23-75 sds. as shown below :—

Hr. M. 8ds.
Snm of items up to 1900 A.D., 356 days in page 2
of the Section on Siderial Time oiee 1Y 39 2488
Mutation ... — 0 0 03
Total ... 17 29 93-65

These two comparative tables clearly show that our results agree
fairly well with the results of the Nautical Almanac and that our tables
are suficiently sccurate. In a small volume of this kind, it is absolutely
impossible to make our results agree with the results of the Furopean
Almanacs to the nearest second, as the Furopean Almanacs employ
innumerable eguations resulting in the laboriously caleulated tables to
arrive aé their results. My object is to make my book popular and useful

—— &
# The longitodes of Rahu and Keju are moan longitudes,  The Iatitodes of Raby and Koty

are always zero,
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both to an enport ealeulator and fo the mocha
maueh g_f mabhem atiex besond (o Four fundamenital PMilaa

addilion, sublvaction, multipleation, and diviion and :{
aim al a moderate dagres of accuracy which fn an fliciant fay
chromological purposes. Ta this and in wiew, T hettrg

nicnl oyl wha doay nol kb
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fr#frniumrrn' il

LR
roduen Lhe colewlntion Lo onp of a mﬂcﬁ.um.-nl' htiloy ::Irm m;il:;mmn,l tablos to
in praciieal working 3 for, otherwise, rmy book ¥s hound to teraidesare

LA :
oblivion axpopt with (hd investigating . scholass, geiAnts s Nabo of |

There now remaing the pleasant dnty of preatfull
help that T have repeived I'm?u ViTions znmr’l::'m-, mi;;im:::]l::ﬁ;m i
sy that I'would mob have produced this book. 1n bha st o e
thank the .staff the MadrasNobaervatory and “in [:Irlrt.l;vu,:LL;Er ! ‘:;ﬂ: 5
. Ghon;c,u.lvumm Indaliar and A.A. Narayana Avyar BA. hwu,r"m:: :.:]
whao were {'\E:Ed:mjl} kind to me in allowing mefree ndcess i fhe {|:.|p. 1-:, T
of Madraz fram about 1920 A.D. toconsult |_-.n.;:rhp| on the au bjeot *J;LhthL‘-I:L'
DECEERATY. _I___!JE.‘LE_ETt-tD thank with very great pipm[im fhs trvilinble
help and instrictions that 1 have been off and on Feceving Trom 1920
ATx from the staff and the ‘111[::_ert.-:'ume United Sintes Naval
m who were kind enough to elenr my doubts when-

ever 1 liad dithealty to understand the Astrononiical Papers of the Americnn

Ephemeris and who_were IﬂED kind f& send me free of ﬂnﬂm
Fapers Val, 11 parts I and Vand Val. V, parts | ‘and IT. T take ¥his oppor- OppeT-

Tanity fo thank also some of my well-wishers whose kind corresponilence with

nie has equipped me with such experience us has been utilised by me in’ the

preparation of this book.

JTiast but not lenst i the task of thanking those who were responsible for
bringing this book out of the press, despite the speeml difficultien of
priting & book of this nature involving fignre-work snd enormons labotir and -
expenditure. 1 heartily thank my eldest brother Mr. O, Apprswamy Mudaliar
(a Government pensioner) and his son Mr. C. Viswanatha Mudalier for their
having corrected the proof and pushed the work throngh the press and for
their invaluable help in the construction and preparation of the tables. The
readers are specially requested fo carcy out the corrections given in’ the
Frrata list before they proceed to read the book proper ;otherwise,. they
may find it difficult to follow the illustrative examples given. Lastly, 1 erave
the in dulgence of thereader to excuse clerical errors and print-mistrikes in the
book and also any slip of the hand in working out the illustrative examples
and to take into gecount only the methods for guidance in the illustrative
examples even if there be any slips of the hand m them.
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signed, (C. G. Rajan whose full namé i C. Govinds Esjsn, = Vellals Mudnlar
of Sigumani Maharishi Gotram, aged tlirty six yesr=) ventzres to pisce this’
work before the public, in the hops that the Almpbty =il make & wmefal 1o
astronomers, astrologers. Panchans mmakers 48 chronclosists sad smbe him
realise that he has done his duty 10 his counfrymen. Sal=isficn &0 aociens
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