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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
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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

10



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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POST 27

We are all aware that many Ayanamsas are existing in softwares / ephimeris that are
currently being used by KP astrologers. Now we will discuss about them one by one for it's

accuracy vis—a-vis Newcomb precession theory.

First let us consider the ayanamsa advised by Sri K.S.Krishnamurti.

1. Vide pag 57 of reader 1, He has declared that he intented to follow Newcomb
ayanamsa and year of coincidence as 291 AD (Page 59). He further stated that

2. Ayanamsa values for years 1840 and 2001 should be taken from the table given by
him in Reader 1 and for subsequent years ,50.2388475 seconds should be added

every year.

About Zero Ayanamsa year 291.

As | have mentioned earliar (in post 4) the ancient astronomers and researchers in the
previous century had arrived at different Zero Ayanamsa Years.Every one of them provided
supporting evidences to their own theory. This particular situation left the astrologer
community without proper guidance on choosing the right year/ayanamsa. And in result,
Stalwarts in the field had chosen one, they thought correct, based on their own conviction

and intuition.

In that way, BV Raman has chosen 397 AD and N.C.Lahiri 285 AD. But C.G.Rajan
instead of setting up a Zero Ayanamsa year, has followed an unique method of first
calculating ayanamsa value for the year 1925 AD, with assistance from the popular text
Surya Siddanta and western ephimeris data and then he calculated the ayanamsa values
for other years using Newcomb theory. However, all the three personalities mentioned
above had provided supporting antronomical evidences in their books for their selection of
respective zero ayanamsa years but KSK unfortunately preferred to keep quite on his

choice of year 291.

POST 28

To the best of my knowledge, either in our ancient astrological treaties or in any

modern astronomical texts, no reference to the year 291 as zero ayanamsa year, could be
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spotted. However an article by Mr.D.V.Ketkar, in the May 1963 issue of ‘Astrlogical
Magazene’(editor, Mr.B.V.Raman) under the caption “Vexed question of Ayanamsa”

throws some light in the matter,for year 291 AD as zero year being a possibility.

The same article was published again in August 1999 issue of “Astrological
Magazine” and in March 2019 issue of “Modern Astrology” edited by Gayatridevi
Vasudev,Daughter of B.V.Raman ( in response to the request from Mr.D.Senthilathiban) In
fact many scholars had contributed on the same caption in the form of series of articles.

The write—up by Mr.Ketkar is enclosed as Annuxure-2 for information.

On this subject, Mr.Senthilathiban has made an interesting observation in his book
(page 155 ).Sri KSK ,for the first time declared to the public to take year 291AD, as zero
year for his system use, through his monthly magazene “Astrology and Athirshta “, Aug/Sep
1963 issue, just two months after the release of the said article by DV.Ketkar. In the
absence of any self scientific explanation by him on his selection, it might be inferred that

KSK banked upon Ketkar ‘s article to finalise the zero ayanamsa year as 291 AD.

POST 29

The Rate of Precession defined by Guruiji.

KSK has declared that he follows Newcomb precession and advised to take the
value as 50.2388475 sec.per year. In this connection it is to be understood that the figure
mentioned by him (50.2388475) is not to be seen distinctively in Newcomb’s research

papers. However, we can deduce it from Newcomb precession formula as shown bellow.

Referring to post 18, wherein the Rate of Precession for Year B1850 was calculated
to be 50.2453 sec. and hence, the formula for finding Rate of Precession for any Year (Y)

based on B 1850 would be as follows.

ROP = 50.2453 + (Y — 1850) x 0.0002225 Seconds
50.2388475 = 50.2453+ (Y- 1850) x 0.0002225
(Y-1850) = (50.2388475 — 50.2453) + (0.0002225)
= (-) (0.0064525) + 0.0002225
=29
2Y = 1850 — 29 = 1821.



From the above derivation, we can understand that the value 50.2388475 seconds is
the Rate of Precession for Year B 1821 and the same for Year B 2001 is 50.278822
seconds (using the same formula). If that is so, it is baffling why KSK has recommended a
value meant for 1821 to be applied for years 2002 onwards. Further he has completely
ignored the increment of 0.000222 seconds to be added every year, in the precession rate
as per Newcomb theory. These discrepancies were not properly defended either by

Mr.K.S.K'in his time or by his followers after his time.

POST 30
Reader-1. Ayanamsa table as given by KSK.

1. The ayanamsa values given in the table contains upto degree and minutes
regardless of the Month/ date for a particular year. (whether it is January or
December).

2. This table was not constructed either truly applying NewComb rules with 291 AD as
Zero Ayanamsa Year (21 st March 291) nor using the Rate of Precession value
50.2388475 sec. as advised by himself. The basis of this table creation is not known
till date.

3. In connection with this table, Mr. Senthilathiban has brought to our attention, another
interesting analogy. | have already pointed out in post 27 that Mr.C.G.Rajan first
calculated the ayanamsa for the Year 1925 and then using NewComb rules, worked
out ayanamsa for other years upto seconds accuracy and printed in his book. In
addition, Considering the unavailability of any “Computational Aids“ in his
time(1933) to calculate values upto seconds, to ease the work of an astrologer,
Mr.C.G.Rajan had shortened the table upto degree-minutes and tabulated the
values for ayanamsa for years between 1840 and 2000.(This table is enclosed as
annexure—6). For subsequent years, Mr.Rajan had advised the readers to refere to

the formula in his book “Raja Jothida Ganitham”.

Mr.K.S.K had given a table similar to the one of Mr.C.G.Rajan for years between
1840 and 2001 and advised the readers to add 50.2388475 seconds to every subsequent
year. In the absence of proper explanation on the mode of calculation by him, leads one to
speculate that KSK might have prepared the table by simply duplicating Rajan’s table by
adding 2 minutes to the value for each year, to accommodate for the difference in the zero

ayanamsa years between him and Rajan.



Here Mr.Senthilathiban has recorded another interesting observation of KSK’s small
omission in judging the interval, in the zero ayanamsa year of himself and Rajan.He has
shown by back working, Rajan ‘s zero ayanamsa year happened to fall at 17-02-295
(Page 39 of his book ). KSK ‘s zero ayanamsa year falls on 21-03-291. Hence the time
interval between these two dates is 3 years 10 months and 26 days. The ayanamsa
difference between the same will work out to approximately 195 seconds. (Assuming 50
seconds/year in an average). So, it is evident that if KSK had added 3 minutes and 15
seconds to Rajan’s table instead of 2 minutes, it could have fallen very close to Newcomb
values (Following correct formula). This has been clearly discussed in detail vide pages 122

and 126 of Mr.Senthilathiban’s book with scientific and mathematical support.

POST 31

Now let us Peruse few articles written by eminent KP astrologers about Ayanamsa, at

different times in the post KSK period.

M.C.Khare’s Article

One Mr.M.C.Khare, in his article under the caption "Ayanamsa- problem", published

in “Astrology & Athirshta” magazene, October 1978 issue is enclosed as Annexure-3. In
this, the author had recommended ayanamsa to be calculated, simply taking year 291 as

zero year (starting year) and Precession value for every year as 50.2388475 seconds.

According to this, the formula to find Ayanamsa for any year Y would be

(Y —=291) x 50.2388475 seconds.

EX: The Ayanamsa for year, 2020 would be (2020 — 291) x 50.2388475 seconds. =
86862.97 = 24 d 07m 43s.

The reference date is ,15- 04 —2020. Further the author had provided a ready reckoner, to
get value for any intermediate month/ day of the year.

This method of calculating Ayanamsa is accommodated in the present day softwares in the
name of “KP Straight line” or “KP Refind".

The deviation/defects observed in this mode of calculation is listed below.




(1) The value of 50.2388475 seconds pertains to the besselian year 1821AD as explained
in post 29. But here, it is used right from year 291 AD.

(2) An yearly increment of 0.000222 sec in the rate of Precession per year, is not at all
taken into account but a constant value of 50.2388475 sec for every year is applied.

(3) The Newcomb formula is based on besselian epoch only. In the above method calender
year is used instead.

(4) The reference zero Ayanamsa date is taken as 15-04-291 instead of 21-03-291.

(5) Not recommend/ favoured by Sri.KSK (If it is otherwise, ksk could have very well

prepared this simple table in Reader 1, accordingly.)

There will be about 4 to 5 minutes’ difference in the Ayanamsa value, between one,
computed using “Straight Line/Refined” method and true newcomb formula.
For example, for 15-04-2020, the value will work out to 24d 03m 31 through Newcomb as
against a value of 24-07-43, through Straight Line/Refined.

As KP system is so structured that even a “second” difference in Ayanamsa value,
can result in change of sub lord of a cusp, then you can very well understand the
implications of 4 to 5 minutes’ difference, in the prediction results. Subsequently Sri.MGG
NAIR, a KP stalwart and mathematician, in his article published in may 1980 A&A, had
advised the KP followers, to reject this Straight Line method. (His article is analysed next)
but to no avail.one may wonder, how this one (Straight Line method), inspite of inherent
flaws, could manage to find a place in astrological softwares. The reason, | have pointed

out in my conclusion. (Part 4).

POST 32
M.G.G.Nair’s Article

As | mentioned earlier, Nair was an eminent KP Astrologer and mathematician. He

was a regular contributor to Astrology & Athirshta magazene, in those times. In his article
published in May 1980 issue under the caption "Krishnamoorthi Ayanamsa”, he clearly
explained about the Newcomb Precession theory and corresponding mathematical formula
to work out Ayanamsa value for any year based on Newcomb parameters. using that
formula, he had worked out Ayanamsa value for the date 01-01-1900 and got it as
22-22-44.186. (I recall that we worked out for the same date and the answer was 22-22—-
44 .38 vide Post 21, of Part 1)



Further, he has given a tabular column, in which he has compared Ayanamsa values
of reader 1 and straight line method with what he derived using newcomb formula, for every
10 years’interval between 15-04-1900 and 15-04-2000.Based on these values, he has
expressed his opinion that we can adopt reader 1 Ayanamsa as it is close to Newcomb
Precession theory, that too only where accuracy is not essential. At the same time, for
accurate results, he has recommended to consider only Newcomb model as worked out by

himself. Also he has categorically stated to reject the Straight Line method.

Further, though he has recommended to use Ayanamsa givene in Reader-1 by KSK,
he has not hesitated to point out, at the end of his article that he was, however, reluctant to
revert to Krishnamoorthi Ayanamsa (Reader 1) until he found some scientific support for the
Ayanamsa tabulated in Reader1.This statement by him implies that the values given in

reader 1 by KSK, can not be validated scientifically.

In addition, Nair has briefly dealt with Nutation and its importance and need to
consider the same for accurate casting of horoscope (True Ayanamsa) which element was
ignored by KSK and subsequently by his followers also. (including most of the software

developers)

Nair's above article is enclosed as Annexure—4 herewith.

POST 33

Now let me bring to the attention of all KP Astrologers, one important point. MGG
Nair is the first person, | believe, to reveal to the KP community, the exact Newcomb
Precession theory and formula to work out Ayanamsa using the same, through the article
mentioned above, in the year 1980. Until then all KP astrologers (except a handful,who
have had knowledge on astronomy) were not acquainted with the norms of Newcomb
Precession theory but simply followed KSK 's instructions.So after the publication of Nair's
article, all senior KP astrogers,at that time, should have come together, unanimously
agreed and chosen a single correct Ayanamsa for use in KP system.But unfortunately, that
did not happen, with the result, the two Ayanamsa (Straight Line and KSK reader value)

were continued to be used by KP astrologers based on their own faith.



POST 34

In the meanwhile, Sri Hariharan, one of the sons of KSK, has published the
"Universal table of houses" in the year 1975. It was prepared by the KP stalwart and son-
in—-law of KSK, Sri Balasundaram. In this book, he has used 285 AD (instead of 291 ) as
year of coincidence of both zodiac (as clarified by Sri A.R.Raichur,the co—auther of the book
) and Newcomb formula, to get Ayanamsa for any date.Hence there exists a difference of 4

to 5 minutes between KSK reader value and universal table of houses.

Some years later, (in 1985) Sri.K.Subramaniam another son of KSK, published his own
Table of houses titled "KP Table of Houses". This was prepared by Dr.Balachandran, an
eminent KP astrologer. The Ayanamsa adopted in this book is same as found in
"Astrological Tables for All " by Eshwar Manu. The rate of Precession is taken at a constant

value of 50 seconds per year. So the values given in this book differ slightly with reader 1.

With the advent above said two Ayanamsas from recognized quarters, the prevailing

confusion among KP astrogers has compounded.

Sri Kuppu Ganapathy, from Delhi, a very senior KP astrologer and direct student of Sri
KSK, made out an excellent and exhaustive case study on this subject of Ayanamsa in his

article appeared in April & May 1994 issues of "KP & Astrology " magazine. (Being
published by Sri K.Subramaniam). He expressed his concern over the existence of more
than one Ayanamsa and made an appeal to the KP Community to unite together, come to
proper conclusion after a thorough and thread bare discussion on scientific basis and
resolve the issue once for all. Though his idea was welcomed by all, except for a rejoinder
by the Editor K.Subramaniam, in June 94 issue, no further efforts were taken by KP

fraternity.

POST 35
Around the period 1999-2000, Mr.Avneesh Sharma of Delhi, a KP astrologer,
launched the Astrological software "Astro Works", first of it's kind for KP system. In the
software he incorporated two Ayanamsa values one as per KP reader (1) under heading
"KP Old" and the other as "KP Refined" which correspond to Straight Line method
advocated by M.C.Khare and followed by eminent and notable personalities in KP circle Sri

K.M.Subramaniam and Mr.Mohan, in those period of time.



Dr. Balachandran'’s Article

In the year 2003, Dr.Balachandran,an erudite KP scholar, having long association
with Sri K.Subramaniam,presented an article in the annual issue of "KP & Astrology” under

the caption "In defence of KP Ayanamsa"

In this he explained the mathematical steps involved, in finding ayanamsa value for
any given time, using Newcomb formula and parameters advised by KSK, ie: 291 as year of
coincidence and yearly rate of Precession as 50.2388475 seconds. Further, he worked out
Ayanamsa values for years 1900 AD to 2052 AD and attached it as tabular column in the

above article.

The following flaws are present in the above article.

(1) Balachandran has used a Precession value of 50.2388475 for the year 1900 to derive
the formula to get Ayanamsa for any other year/date. As per New comb theory, it should be
50.2564 sec, as correctly applied by M.G.G.Nair. Further 50.2388475 corresponds to
Besselian year 1821(as explained in Post-29) and not for 1900.

(2) He used Arithmetic series summation concept and also calender year base (not
Besselian) as adopted by Nair, which is incorrect.

(3) Though his intention is to justify KSK, for the values given by him in reader 1 table, he
has not made attempt to compare his values as against reader 1, which in fact varies from
() 27 to +76 seconds.

The above article is attached as Annexure-5.

POST 36

Despite the aforesaid flaws in the above article, most of the KP followers at that time,
simply believed that the values arrived at by Dr.Balachandran is the accurate one, as
recommended by KSK, probably because he has used the parameters advised by KSKie:
Year 291 and Precession rate 50.2388475 sec. in the Newcomb formula. Unfortunately, all
of them had not been conversant with or ignorant of Newcomb theory and related
mathematical process. with the result, most of them wanted to incorporate the Ayanamsa
worked out by Balachandran in the softwares, they were using. In response to their request,
the respective software developers introduced a new Ayanamsa in different names like "KP

Enhanced", "KP New" etc.
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So in all, about 5 or more KP Ayanamsas are at present available in Softwares/Table
of Houses / Epymeris etc and the individual is forced to select one, out of his/her own

conviction and faith. Nevertheless, it is to be kept in mind that none of the aforesaid

Ayanamsas displays the correct and accurate value as per original Newcomb theory. They

all differ from few seconds to few minutes as shown in the tabular column below, for two

selected dates. The values are compared with original Newcomb's and difference is shown

as (+) or (-).
System Ayanamsa at 05 - 30 AM (IST)

15-04-1900 15-04-2000
NC 22 -22-58 23 -46-45
KPO 22-22-00(-58Sec) 23 -46 — 00 (- 45 Sec
KPR 22-27-14(+4Min16Sec) |23-50-58(+4 Min 13 Sec
KPE 22 -22-04 (-54 Sec) 23 -45-52 (-43 Sec)
UTH 22 -28-10 (+ 5Min 12 Sec) 23-51-57 (+5Min 12 Sec)
KPTH 22-21-50(-1Min08 Sec) |23-45-10 (-1 Min 35 Sec)
Balachandar |22 -22-30 (-28 Sec) 23 -46 -15 (- 30 Sec)
MGG.Nair 22-22-58(0) 23-46-45(0)

NC : Newcomb

KPO : KP Old (As per Reader 1)

KPR : KP Straightline or KP Refind

KPE : KP Enhanced

UTH : Universal Table of Houses (By Hariharan)
KPTH : KP Table of Houses (By Subramaniam)

Apart from analysing the above mentioned Ayanamsa methods, Mr.Senthilathiban in
his book, also discussed in detail about C.G.Rajan, N.C.Lahari and IENA (Rashtria

panchang) Ayanamsa also and pointed out the error/discrepancies in each one of them.

(End of Part 2)
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Annexure — 2

D.V.Ketkar’'s Article
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Mathematically not Sound
e treatment of the subject of Ayanamsa in
articles appearing in these columns is
definitely logical, but the data (the back-bone)
has the blemish of being questionable on account
of its mathematical unsoundness. This has Jed
. to errors of omission and commission. To avojd
 these I will treat the question in a different way.
- Will the following questions help us solve the
~ Ayanamsa problem ?
(a) Can the Siddhantic Sidereal Year help

us ?
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Here too the answer is a stern "No", because
the years from 421 to 444 etc., are not based
upon direct observation. They have been
deduced after 700-800 years and with the help
of incorrect precession motion. So this deserves
to be discarded. ;

Siddhantic List

(d) Can the Siddhantic list of Nakshatra
longitudes and latitudes help us solve the
problem ?

The answer is a positive "No". The
instruments used were rough and far from
accurate, hence unacceptable.

What clue then is most helpful ?

Fortunately for us Varahamihira alone has
recorded a good clue which is the result of his
direct personal observation. He writes in Brihat
Sambhita :
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In short Varaha means that from Aslesha half
recession has moved 27° backwards t0
Punarvasu half at present (Saka 451).

~ Similarly in Panchasiddhantika too he
repeats :
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follows :
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instance (Panchasiddhantika),
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means that the Sun turned South, at half of
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(Samprathamayanam Punarvasordhath).

Feeble Objection
o Some may argue that — e wry m: i
 the manuscript reading and not vt w7 Py

& ;vA f ':, ," m t
. Neelakantasomesuti:

The Subject on Hand

m Sanskrit Series.
i same
uotes twice .the_
a:l:elakﬁt:vgic the last line is (accordi
Varaha —
Neelakanta) .
e c: k that'==
nd makes 2 significant remark *
:cnitinis;ed result of the precession amous

(Chalanaparimana) stated here
Varahamihira). ;

Neelakanta writes -

: qREd

fofg: wefda: |0

Neelakanta by Chalanaparimana te
exactly to Bhamsaihi only, because Bhamsa =
279, is the precession amount (Parimana). 8§
the objection along with the erroneous reading
— Ukta Bhave falls to the ground. ‘

Merits of Varaha's Clue ,
1. The total displacement of 26° 40' recordéd
by Varaha is not tainted by any incorrect motiof
of precession. 3
2. Nor is it based on the incorrect leng
the Siddhantic Sidereal Year. E |
3. Nor is it deduced from the rough ye r 0
Zero-Ayanamsa of the Siddhantas.
4 Nor 1 it calculated with the help @
(;hantlc .hst. of Nakshatra longitudes.
. But it is the result of direct, unb
Personal observation of Varaha himself

"

Sid

araha's statement

f ’
cut. From the v of Chalanap

edanga J

clear




 in Varaha's time = +3o 20'
Ayanamsa

sha to Varaha
(Saka 453)  + 2604¢
a Jyotisha to Zero year - 230

P «In Varaha's time ~ + 30207
: — Yafafre

ints out that the Ayanamsa at the time
was +3° 20', which Varaha, himself,

shes by calling it Vipareethayana-
ain Panchasiddhantika. This means that
= Charana (Pada) = 3°20' had become
— that is plus, because the Vernal
ox had crossed the "First point of Aswini"
ayana Zodiac, then current, without
k right from the Taittireeya Sambhita of
12400. Reliable evidence too can be

of Zero Ayanamsa

cording to modern accepted motions,
Years are required to cover one Bhaga or
or Pada or 3° 20'.
tefore, Varaha's data

AR 501
— Years 240

ear of Zero-Ayanamsa A 291

or
Saka Year .= 212

QI A e

twenty years to build a reputation
Nutes to ruin it.

— Warren Bulfet

61> %
htbj/pgrsona V5n| wm/%mma
J@h
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The year AD. 291 is ea
Ayanamsa as shown above. It signif:
abbreviations see below) :
Nir KB = Nirayana Karka — beginning.
l. The Nir-Nak-Series and the tropical

(Sayana series) one, become one and the same
that time of the year. g

2. The Tropical K.B. falls exactly on the
Nir K.B.

3. The tropical Sun with 90 degrees turns
South on reaching the Nir K.B. (with 90 degrees).

It is incredible that the great Poet Kalidasa
in his Raghuvamsha has made an exact
statement of No. 2 and 3 above, leading exactly
to No. L, Viz, oneness of the Nirayana
Nakshatra-Series and the Sayana one — a stage
with which Kalidasa was familiar, and therefore,
could give a place in his verses. Let us pursue
this point.

Kalidasa actually mentions the charactenistics
of Zero-Ayana-Year. ~
Note : - (a) Canopus = Agastya; (b) The

-foot of the Latitude of Canopus = star — on the
ecliptic = Canopus — mark on the ecliptic =
Agastyachinha on the ecliptic. (¢) Nirayana
Karka beginning = Nirayanakarkarambha
(d) Ancient Surya Siddhanta (An. S$.8) (P) |
Nirayana K.B. = fixed 90° (M) Tropical K.B. = ,
moving 90°.

The modern Surya Siddhanta places
Canopus star on the Nirayana K.B. He himself
says that his Sastra is based on the Am
So the An. 5.5. too placed Canopus on N;
K.B. It is obvious that Canopus-mark
chinha) stands on Nirayana KBl

Y ol



A 4gastyachinﬁflth “u=s
 Agastyachinham prapya = reaching the CancP
mark. P
(D Ayanath = Untarayanath because ©
melting of ice. Kalidasa means —
AT s (STt )
ST ST (snowy tears) fAga fd

(Summer solstice because of i the melting

of ice.) :
The Sun turned South on reaching the fixed

Agastyachinha or the Canopus mark.. Thii
obviously means that the Tropical Sun w‘1th 900
reached the Nirayana Agastyachinha with 90

and turned Soqth.
Thus the Sun, on Tropical K.B. touched the

Canopus mark on Nirayana K.B. and turned
South. Thus Kalidasa states that the Tropical
/ K.B. and the Nirayana K.B. became one. When
these two (Nirayana K.B. and Tropical K.B.)
become one, the Ayanamsa is zero.

Zero Year A.D. 280

On calculating, we get A.D. 280, when
Canopus mark with Nirayana 90° became equal
to Tropical 90°. '

The Zero-year A.D. 280 is very near AD.
291 deduced above.

This result (namely Zero-years between 280
and 291) clearly proves that the Zero-year of
Indian astronomers lies between 280 and
291 years. Other values than these will havye ¢
be .rejected as belonging to a Zodiac arisin 5
of ignorance or rejection of the Ayana_chi;’tl;t

f the

/ Another Grand Result

In AD. 280, Kalidasa

w :
Raghuvamsa and wags very n as busy With

the poet 4

P
Merits of Kalidasa’s Clue

Varaha's clue.

the
because it is absolutely free from an

whatever. On the contrary, it amounts'{g
counts as observational evidence. Th
two clues, independent and far separa
strikingly supplementary. (Reproduce

ro-Ayanamsa year is :
7) Ayanamsa on 3-4-1963 = 7
§3; Zero-year is 280 according

nd lastly. : _,
dasa flourished in the 3

4) Kali

I have already enumerated the
Even the fresh clue, su

poet, though fortuitous, 1S more m
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¢he point of commencement of the
:;::::; n:dll‘inindu Zodiacs was the same.
1t is widely belicved that this happened in the
201 A.D,—Aysnamsa is the accumulated
gmoont of precession of Equinoxes since the
(ime of coincidence of the western (Tropleal)
Fodine and the Indlan (Sidereal) Zodino—
1t is also necessary to kmow the exact rate
ogpr:oesuinn every year so asto determine the
Ayapamsa correctly.

wNeweomb gives this rate as 50 2388475
seconds every year and Krishnamurti follows
an Aysnames based on this figure, and the
results obtained in predictive astrology by the
author (St KSK) using (his Aysnamsa have
(estified to its accuracy.™

To arrive at the correct Ayanamea appli-
cable for Krishnamurti Padhdhati the follo-
wing points are to be keot in mind, vizi—
1) One should knnw when the fined Zodiac
and the Saysnz Zodisc were in the same
degree ie. when bath coincided

(2) The rate at which the moving Zodisc
moves backwards, and

/' (3) which is the point to be taken as the
figst point of Aries acoording to Hindu mweihod
i.e. Nirayana Zodiac.

The answer to the above is derived from
Krishoamurti Padhdhati (Vol 1) s under :—
(1) 791 A.D. (2) 50.2388475 sce. per year and
(3) 15 April of English year.

Subsequent publications viz (1) Astrelogi-
cal Tables for All by Shri R. E. Manu and
(2) Univerzal Tsbles of Houses by Shri S. Bala-
sundaram and Bala have shown some different
position of yearly Ayapamsa in  their
Ayanamsa Tables apart from that published
in K.P. Readers and K.P. Ephemeris. This
has caused certain confusion to some K.P.
Tollowers as to which Aysnamss they should
f{:ﬂow. For ezample let us quote the posi-
tion of K.P. Ayspamsa published in different
R literature for the year 1578 i—

Deg—mts—5ee.

(1) K.P. Readers and 23 a1 ' 0%
K.P. Ephemeris

(2) R.E. Manu's 73 2 50

Ready Reckoner
Upiverse! Table of 23 33
Houses (Posiilon on
15th April)

Ayznamsa calculated
as per given date ac-
cording to Prof KSK
Ayanamsa recom-
mended vnder Drik
system (positlon on
15th April)

(E} 30

)

(5

23 33 4

Let us clear our doubt which of the above
is accurate in terms of the data approved by
late Guruji for working the Aysnamsa. Our
Guruji has d the year of coincid
as 291 A.D and the rate of precession as
£0,2388475 scc. per year. The |Ayanamsa for
the year 1978 would therefore be worked out
as under :—

Requisite year = 1978
Less, the year of coincidence = 291
=No of years elapsed 1687

Multiplied by the rate of precession, thes:
50.2388475 x 1687

o

oo w8 =

3
I
3 4
5 X

eon

=84752.9357325 Seconds
= 23 Degrecs—32 minutes—32.9357328 See.

The figure, thus atrived, Is guite nearest
to that published in the Universal Tables of
houses and, therefore can be safely applied 1o
Krishnamurti Padhdhati as advocated by late
Guruji thereby climinating the chances of
predictive failures. Apperantly there is &
fluctuation of nearly 6 mts between the Ayana-
msa published jo K.P. readers and EPllemHil

.'ll




end thut of Universal Tables of houses, and
this fuctutstion cannot be treated as negligl
tile bocsuse there will be s considerable
wmristion in vimshottari Balance with this 6
mits difierence of Ayanamsa as detailed below
for seady reference of the readers i—
Floctustion of 6 minutes of Ayanamsa
renuilting in Variation of Dasa Balance.

Variation

Dass Lord Month Days Hours Mis.
Ketn/Mars 00 I8 21 36
Wenus 1 24 00 00
Sun o 16 04 48
Moon L 7m 00 1]
Rabu 1 (L] 14 kL
Jupiter 1 13 04 48
Ssturn 1 21 o iz
Metcary 1 [ ]
E_P. followers are, d

shonld be sdded with the help of Table (1)
and (2).

Table (1)

Add the following motion o the position
of 15th"April to get the Ayanames a3 on Isg
day of the requisite month :—

10 adopt the Aysnamsa given in the Tablc of
houses for more accurale results. The diffi-
oulty may, howcver, arise to work out the
mecuraie Ayanamsa for apy requisite date; as
the annunl position for 15th April alonc have
been given in tbe Table of Ayanamsa with
the following footnote therein - —

“These figures refors 1o the Aysnamsa on
April 15 every vear and these can be adjusted
o snyother period of the year by adding or
subtracting ihe proportiosate amount of
Ayanemsn.™

For the convenience of learned readess [
would like to append below the proportionate
motion of Ayanamss at the rate of 50.2388475
weoonds per year; Table number (1) relates
to the motion from 15th April o5 on First day
of each month, snd Table No (2) indicates
the daily motion from Ist 10 the last date of
the month with the help of thesc tables
Avanamsa position for any date of any month
csn eaadly be culcolated. Care must, how-
«ever, beltaken that when the Ayanamsa for any
date prior to 15 Aprd it to be ascertained,
the figure of the previcus year should be taken
Vo scwen! sud then subsoquenl position

Month Mation In See and

decimal polnis
May 2.0646
June [N - E O |
Tuly 10 ., 4 6 06
August 4. 7T275F5
September 8 . 9 9 4 4
October 23 . F 2.3 6
November T .3 904
December 3l . S'1.9 %
Januvary a5 . 7 B & S5
February 4 .05 34
March 43 . 9073
April 48 . 1 7 4 2
Table (2)

Add the following motion to the position
of the 1st day of requesite month to obtain
Ayanamsa position on any day of the month.
For position between 16th and 30th April, the
pumber of days elapsed from 15th Apiil, should
be taken from this Table and added to the
position of 13th April.

Mo of Motlan In No of  Motion in
days  Seconds and diys  Scconds and
elspsed  decimal clapied  decimal
points points
1 (1l B B T 16 2420123
2 0.2752 17 2.3394
3 o0.4129 ig 2. 4778
4 0.5505 19 2.6151
5 0.6882 20 2.752%
6 0.8258 21 2.8904
7 G.4634 22 3.0280
] 1.1011% 23 3.1657
9 1:2387 24 3..3033
0 1.3764 25 3.4410
11 1L,5140 26 3.5706
12 1.6516 27 3.7162
13 1,709 3 28 3. 0539
4 1.9269 29 3.0918
15 2.0646 0 4.1292
31 4.2668

|
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KRISHNAMURTI

by SriM.G G

Let us in this article have a fresh roview

go PEA
M"Ua |5
AYANAMSA
NAYAR. Madrus-600031
Indian Ephemeris  and Mautical  Almanac

of the moot prablem of A in the light
of the decisive views of our revered Gurui
Prof. Krishnamueti on the subject,

Celestinl longitudes are measured ulong
the ecliptic from the vernal equinoctial point
viz, the vernal point of intersection of the
ecliptic and equatar.  The vernil equinoetial
point is slowly moving buckward at a nearly
uniform rate of about 50°.3 per year on
account of the precession of equinoxes. In
the Nitayuna Hindu Astronomy (Astrology),
however. I sngitudes are reckoned from a fixed
initiul point on the ecliptic The Ayanamsa,
which s the angulir distance between the
fixed Initial point and the vernal equinoctink
point in thus the iropical longitude of the

fixed imitisd point of the fized Hindu Zodiae.

The fixed (nitial point used to be referred
ta ane af the prominent fixed eeliptic stars by
the Indisn Astionomers,  [n “chaitrupaksha®
the bright stor Spict which marks the middle
of the chitsd group of strs was assigned a
Nirayana longitude of 1807 and the point
exactly 180" from it considered as the fixed
initial point of the MNiriyini Zodiac. Stars
have got proper motion and the longitudes of
fixed stars undergo changes however gra-
dually. For this roason the choice of Spica
ar any other star) to indicate a fixed initial
point is not sound i princi ple. It is advis

able to adopt the vernal equinoctial point of
any specified date to indicate the fixed initial
point, The renowned Indian  Astronomer
Gunitachurys, Ganitakalanidhi Sri N,C. Lahiri
M A. has adopted the mean vernal equinoctial
point of the mean yernal equinox day of the
year 285 A, 1 as the fixed initial point, The

lished on the recommendations of the

Calendar Reforms Commitice set up by our

late Prime Minister, Pundit Jawnharinl Nehra
also adopts the above cpach as the Zern
Ayinamsa epach. Sri Lahiri was mdmber

secretary of the Calender Reforms Committec
and is lapgely responsible for the planning and
preparution of the TENA

Krishnumuriy
ar of coinci-

Our revered Guruji Prof
has adopted 291 A.D. &8 the
dence of tropical and sider al zodines, While
doing so he was fully the considers
ations and decisions of the € slender Reforms
Committee (vide-his remarks in the preface
dated 1-11-1969 to the Krishnamurti Ephemeris
fnr the vears 1957 to 1970 and the chapler on
Ayanamsa in Krishnamurti Padhdhat Reader
1), Prof. Krishnamurti did not thingJn terms ™
of confarmity with the views ol the Astrono-
mer Sri Lahiri or the deeizions of the Calendar
Reforms Committee.  Instead, while saying
that the difference between his Ayanamsa and
those followed by Sri Lahiri snd  Sri
C. G. Rpjan (the well-known south Indian
author of the very valuzble work “Plunetary
Tables or Raja Jyothida Guanitham based on
modern Astronomical caleulations) is neglible,
Prof. Krishnamurti emphatically ndvises his
followers to ndopt his Ayanamsi and adds
that no other Ayanamsa will yield results
with the samz remarkable accurdcy a8 his
Ayanamsa, when applied to the Stellar
technique evolved by iy, Evidently his
choice of the year of coingidence has the
support of his figh intuition and abundant
research experience. The difference of about
5 Between the Krishnamurti Ayanamsa und
that of Sri Lahiri, (hough small from the

-
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point of view of minutes af arc, is not really
negligible, ns it means &an appreciable differ-
ence [n the balance of Janmadasa nt hirth,
especially when the Janmadasa is ruled by
Rahu, Jupiter, Saturn, Mercury or Venus.
The reason for Prof. Krishnamurti’s insistence
is thus elear.

As regards the rate of precession, Prof.
Krishnamurti mecepts the average rate of
precession, ViZ. 50* 2388475 piven by the
celebrated American Astronomer Prof. Simon
Newcomb. Prof. Krishn mmurti has tabulated
the Ayanamsa values for the years from 1840
to 2001 on page 58 of Krishnamurti Padhdhati
Reader I IF one tests these values, one finds
that @ value appreciably lower than the
average rate of Prof. Newcomb  (viz
507.2358475) has been used in the tatulation.
And vet Prof. Krishnamurti identifies the
tabulated Ayanamsa as his Ayanamsa, One
is confrontad with the doubt whether to adopt
the Avanamsa tabulated in  Krishnamurti
Pudhdhati Readers as it is or to adjust it to
Prof. Newcoinb's average rate viz, 5072388475
recommended by Prof. Krishnamurti, a doubt
which cannot be dissolved in blind Faith.
Let us, therefore, have a fresh look at the
problem.

Prof. Sunon MNewcomb's monumental
work “*Tables of the Sun" is noted for its high
standard of accuracy and is being used even
wow in the computation of longitudes etc. of
he Sun in the Nautical Almanacs of different
ountries. The nccurate actual value of
eneral precession in longitude per tropical
ordinary) year of 365.2422 mean solar days
s given by Prof. Newcomb and adopted in
he Nautical Almanacsis 54,2564 4-0.000222 t,
vhere t is measured in tropical years from
500.0 A.D. We shall sec what exactly
800.0 A.D. means later. The tropical and
idereal zodiacs coincided at a particular
astant on a particular day in 291 A.D. The
ayana zodiac is the basis of actual caleula-
tions and  observations in  modern
\stronomy. As such. to be sound in prinici

ple, the coincldence of the tropical and side-
renl zodiacs shonld be related 1o the vernal
aquinocatind point and the Sayanns Sun, Let us,
therefare, adopt the vernil equinactial poiat
of the mean Vernal equinox of 201 AD. as
the epoch of coincidence of thi ypleal and
Sidernl Zodincs, According to Cinnitacharys
Sri Labiel's “Tablen of the Sun™ based in

Prof. Newcomb’s nccurnte vilues, the longl
tude of the Savani Mein Sun would be
exaetly 360° {or 0°) at 4 Hours 41 Minutes
18 Seconds Ephemeris Time of 2 Hours

5| Minutes Universal Time or # Hours 21
Minutes Indian Standard Time on the 23rd
March of 291 A D. (Saka Era 213), That is
to say, the Menn Vernnl equinex of 291 AD
occurred at that epech which we shall treat as
the cpoch of coinidence of the tropical and
sidereal zodines or the epoch of Zero
Aynnamsa. The Julian Day Number shows
that the dmy was @ Monduy. The mean
elongation of the Moon at that cpoch is
66°-79', the mean Tithi  Madhya Tithi) being
Suklapaksha Shashti.

According to Sri Lahiri there s & positive
Ayanamsa of 4’ 597,11 at our Zero Ayanamsa
epoch (viz. 4 Hours 41 Minutes 18 Scconds on
the 23rd March of 201 A.D.)

Prof. Newcomb's accurate sctual rate of
precession al 1900.0 A.D. being 50°.2564, the
accurate actual rate of precession at 281.0
A.D. would be (507,2564-0.000222 1900.0-
291.0) on 497899202, Prof. Newcomb’s
accurate actual rate of precession expressed
in terms of the year 291 AD. would be
{49'.8992024;()‘000!22 t) where t is measured
in tropical years from 291 A.D.

Bessel's fictitious year commences when
the Sayana Mean Longitude of the Sun correc-
ted for aberration of light (by (—) 20°.5) is
exactly 280°0'0°. The Besselinn year is of the
same length as the tropical year. The year
1900.0 A.D, referred to above is the commen-
cement of the Besselian year 1900 A.D. The
longitude of the Sayana Mean Sun a1 oar



' Zero Ayanumss epoch corrected for abetra-

tion is 359°.004. Our Zero Ayanamsa epoch

V12 4 Hours 41 Minutes 18 Seconds Ephemeris

Tlmg on the 23rd March of 291 A.D.) expres-

8ed in terms of the Bessclian Year is 291.0
195° 004 280°,

Pusle? IR0 551 2992 A r) The

T S

of | precession  being  (497.899202 .+
0.000222 1), the acoumulated Ayanamsa for
“1" tropical years from 29,2222 A.D. would
be the sum of (49°.899202-4 0,000222 t) to “t**
terms which again is the sum of an arithmetical
series of which the first term “a" is (49.899202
+0.0 899424 and the common
difference “d™ 0.000272. The sum of
an avithmetical series is given by the formula ;

Tate

n

—={2a~(n—-11d)
which when  reduced is:

d

(.1 —T‘}n—' dn®
substiuting the values. 497899424 for “a".
(=)0.000222 for **d” and *™ for “n™, the
accumulated Ayanamsa after *“t™ tropical
years from the epoch of coinicidence of the

two zodiaes (viz.291.2222 A, D.} is given by the
formulz -

(497.899424—0.000111) t-+0.000111 * or

497 8493 !]l_'—!’.l}ﬂ(!l 11t* (Formula F)
The epoch 1900.0 A.D. is (1900.0—-291.2222,
or 1687778 tropical years from the Zero
Avanamss epoch (viz 201.2222 A.D.) Apply-
ing formula F, the Ajanamsa at the epuch
[900.0 A.D. based on 291.2222 A.D. as the
Zero Ayanamsa cpoch and the accurate
wctual rate of general precession of Prof.
dew comb would be 22°22447.186. Sri
ahiri’s Ayanamsa for 1900.0 A.D, is 22°27"
3751, the difference being 4'59.3. The
eneral precession reckoned from 1900.0 A.D.
(0".2504—0.000222 t, as we know, Apply-
2 the formula for the summation of an
athmetical serics again, the Ayanamsa at
iy epoch after 19000 A,D, measuring ‘t"
apical years from 1900.0 A.D, will be given

tie formula :

"

e

22%22'44% 186450246511 1 + 0.0001114*
(Formula Gy

The epoch O hour Universal Time or
5-30 a.m, Tndian Standard Time on 15-4-1900
corresfionds to 1900-2812 A.D, Thst is to
it s D.2812 tropical years from 1900.0
A.D. Substituting the value 0.2812 for *t™
in formula G, the Ayanamsa (based on 291.
2222 A.D. us the Zero Aysnumsa epoch und
Prof. Newcomb’s »rccurate actunl rate of
general precession) for the epoch 5-30 w.m,
LS.T. on 15-4-1900 weuld work out (o
22°22'58".3181. Let us denote the Ayanemsa
‘based on 291.2222 A.D. as the Zero Ayanamsa
epoch and the accurate actual rate of general
pr ion of Prof. N b by the letter
“N and tabulate the relative values of =N,
Sri Lahiri’s Ayanamsa and the Ayanamsa of
the Universal Tables of Houses side by side:

15—4—1900 N
Epech S m.1ST 22%22'5%" 3181

Lahiri 22°27'577.64 U.T.0.H. 22°2810.1533

As the rate of general precession adopted
by ourselves, Sri, Lahiri and the learned
author of the Universal Tables of Houses is
the some viz, the accurate actual rate duc to
Prof, Newcomb, the disagreement being only
in the Zero Ayanamsa cpoch, there will be
a fixed correspondence between the values of
“N'", 8ri Lahiri's Ayanamsa and the UT.0.H
Ayanamsa at any epoch. Thatis to say, the
value of **N", at any epoch can be derived by
subtracting 4'59".3 from the Lahiri ayanamsa
or 5'11*.8 from the UT.O.H. Ayanamsa at
the same epoch.

Now let us denote the Ayanamsa basec
on 291 A.D. as the year of coincidence of th
tropical and sidereal Zodiacs and Prof
Newcombs “average™ annual rate of preces
sion of 50°.2388475 by the letter “A' an
tabulate the relative values of “N™, Krishm
murti Ayanamsa (as given in his Readers) an
“A" for the 15th April of several years sit
by side, ‘




. Krishna-
Epach N sy )

Avanamsa
1541900 22°22'38"-3 2 22°17'2
15:4-1910° 22°31'20"9 22v3' 22°35'-6
15-4-1920° 22°36'd3".5 3 _*Ju' 22°4).0
15-4-1930  22°48°06%-1 22%47° 227524
15-4-1940  22°56:28°-8 22°55' 23°%0-7
15-4-1950 23%04°51°4  23°04° 23°09'-]
1541960 23°1314°-1 237120 23°17%5
15-4-1970 . 3°2036°-8 23200 23°25°-9
15-4-1980 23°20°50%-6 23°2y" 23°14°-2
13-4-1990  23°38'22%.3 23°37" 23°42%p
154-2000 23°46'45%-1 2346’ 23°50°-9

It will be noticed that there is a striking
ugreenmien!  between the Krishnaomorti Aya-
namsa (as tabulated in his Readers) and the
Ayanamsa “N"based on 291-2222 A.D. s the
epoch of coincidence of the tropical and
sidereal zodiacs and Prof. Newcomb's accu-
rate actual rate of annual general procession
The doubt whether the tabulated Krishnamurti
Ayanamsa or the value hpssd cp Pral
Newcomb's “‘averuge' unnual rate of preces-
sion of 50°-2388475 is the correct Ayanamsa
neant by Prof. Krishnamurti is thus set at
est. The Krishoamurti Ayanamsa as tabula-
ed in his Readers can, wi any doubiligg_
dopted straight L _away for all oram:y work
orgemn _Prof, Newno b’s average rate of

388475 per year al altogather For accurate
m. “however, the value “N" (based on
91.2222 A.D, as the Zero Ayanamsa epoch
nd Prof. Newcomb's accurate “actual” rate
f general p ion) may be idered
he value “N" in seconds for any epoch can
> obtained by simply subtracting 51178
om the exact U.T.O.H, Ayanamsa or 4'59".3
om the exact mean Ayanamsa of Sri Lahiri
r the same epoch, as we have seen earlier.

Hitherto we have been ducussm,g the
ean Ay Ibased on g 1 pr
ly). There remains the _correction for

utation in_longitude. Apart from the

gradusl retrograde motion dus o
of the equinoxes, the vernal equin
{the First point of Aries) suffers
periodic  oscillatory  displacement
mean position along the ecliptic due to
tion This gives rise 1o the mean equinox
date and the true or apparent cquinox
exact suyana longitudes of plsnets (true or
apparent) given in Seconds in the Indian
Ephemeris and Nautical Almanac und other
Sayana Ephemerides are referred to the true
equinox. To obtain the ¢ #
longitudes of planets in Seconds, the
the Ayanamsa that is to be deducte
true Ayanamsa which is obiained fre
exact mean Ayanamsa by npply
tion for Nutation. In work
ephemeris which gives the planstar
correcl to the minote only, h
correction to mean Ayanamsa for Nutation is
not called for, as the total correct for Wuta-
tion is only about 197 (pl

abont

its
uta-

af
The

us Of minus)

Nutation has a solar clement and a lunar
one. Stripped of the very negligible compon-
ents solar and lunar Nutation are given by the
following formulae ;

Solar Nutation
f 1.27 sin 2L

Where L i5 the Sayana mean Longitude
of the Sum at the epoch in question. As the
maximum value of solar Nuration 15 just a
little over a second of arc (plus or minus), it
may even be omitted.

Lunar Nutation -
(—) 17°.23Sin R

‘Where R is the Sayana mean longitude of
Rahau at the epoch 1o question which can be
readily had from the ephemeris.

The mean Ayanamsa (N} for any
desired epoch derived as discussed above
corrected for total MNutation will give
the true. Ayanamsa for the epoch correct to
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Uhe *econd which will
Tesearch on sub-sub-subs and sooks
The learned Sri. ™ Krishnamurti of N
allur, Madras hus Inid the lollowers of Krishn-
murti Padhdhuti under decp debr of pratitude
by tabulating the sub-sub-subs for all sub-subs

be of use in critical

in ench sub through the colum ol the
issucs of thix esteemed M ne for the
months December "7, Jan 17, April '77,

June '77 and July We wish he brings out
a comprehensive Table of subs, sub subs, sube

sub-subs for the benefit of Krishnomurii
Padhdhatifollowers. Sri, N, Krishnamurti has
en us the mi-are" method of bring-

4 house-cusps obtained from the Table of

Houses carrect to the second in his excellent
artich an accurate horoscope with-
oul Houses” in the May 1978

(Annudl) issue of this esteemed Magazine., It
is thus possible 1o have the house-cusps
(especially in Horary charts) and planets in
seconds of arc for critical research.
The mean Ayanamsa adopted in the
Indian Ephemeris and MNautical Almanac is
less thaa thut of Sri. Lahiri by 5.7 Sri Lahiri
has been using the IENA Ayanamsa in his
Ephemeris from 1960 onwards, The IENA
tabulates the true Ayanamsa (including total
Nutation) for every third day of the year.
The true Ayanomsa [or any epoch based on
291-2222 A. D as the Zero Ayanamsa
epoch and Prof. Newcomb’s actual rate of
precession can be abtained directly from the
IENA by simply subtracting 4° 53°.6 from the
IENA truc Ayanamsa for the nearest date.

Since the publication of the Universal
Tables of Houses onc had been using the

»
ULOH, Ayuonmun in my work with fairly
renults,  However, in certain charts
on  the WT.O.H, Ay man e
Anthara did not explain the it under
eximination  quite properly.  Gn adjusting
the charts 1o Krishnamurt the

Ayanamsa
Anthara lord wias found 10 conform strie
the principles of choice of sign
nccording to Krishnomurti Padhdhati
thus thinking of reverting to Kris .im_,.“,,,.,
Ayanasmn. It was at that time that an
esteemed [riend of min Sri Lanks, 1o
whom one had occassion to refer in my article
on the horoseope of our revered Gurujl in the
Janunry B0 issue of "Astrology and
Athrishta'” wrote to me pointing out that our
Guruji was aware of the calendir Reforms
Committee und its decisions when he insisted
on his Ayanamsn. 1 was also reminded of
the article “The anomaly of Ayanamsa® of
the learned Mr, Gerhard Zinn of Spain on the
opening page of the August 79 issue of this
estecemed Magazine strongly suggesting the
adoption of Krishnamurti Ayanamsa. 1 felt
the unseen influence of Gurujl in all this.
was, however, reluctant to reverl to Kmh.na
Ayanamsa u until T found some scientific
he Ay;mnmsu _tabulated in the
Padhdhati Readers. 1 felt
guided to examine the problem adoptiog the
mean vernal equinox of 291 A.D. as the Zero
Ayanamsa e¢poch and Prof. Newcomb's
accurate actual rate for precession. This
article is the result of the investigation. Let
me close with humble respects to Guruji.

GOOD LUCK

K. P. N, Readers and EPHEMERIS are
Modern Bobk Depot

Ms.

allable in CALCUTTA at
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The tropical and sidereal Zodiacs
coincided at a particular instant on a
particular day in 291 A.D. In modern
Astronomy, the Sayana Zodiac is the
basis of actual calculations and
observations. As such the coinciding
zodiac (based on sayana zodiac) should
therefore be logically related to the
vernal equinoctial point and the Sayana
Sun. We should therefore adopt the
vernal equinoctial point of the mean
Vernal Equinox of 291 A.D. as the epoch
of coincidence of the tropical and
Sidereal Zodiacs. According to Shri.
Lahiri's Tables of the Sun based on Prof.
New combs accurate values, the
longtitude of the Sayana mean Sun

would be exactly 360° or 0' (Aries) at 4
Hours 41 Minutes 18 Seconds Ephemeris
time or 2 Hours 51 minutes universal

time or 8 Hours 21 Minutes Indian

Standard Time on the 23rd March of 291 .

A.D. That is to say, the mean vernal
equinox of 291 A.D. occured at that
epoch which we shall treat as the Epoch
of coincidence of the tropical and
sidereal Zodiacs or the Zero Epoch of
Zero Ayanamsa.

“According to Shri Lahiri, there is a
positive ayanamsa of 4'69".31 at our
zero Ayanamsa epoch (viz. 4 Hours 41
Minutes 18 Seconds) on the 23rd March
291 A.D.) (SAKA ERA 213)"

Bessel's fictitious year commences
when the Sayanamlongitude of the

Sun corrected for aberration of light by
(-20".5) is exactly 280*. The Besselian
year is of the same length as the tropical
year. The year 1900 A.D. in our
calculation is also the commencement
of the Besselian year 1900 A.D. The
longtitude of the Sayana mean Sun al
our zero ayanamsa epoch corrected for
aberration of light is 360* - 20".5 =
359*.994. Our zero ayanamsa epoch
(viz. 4 Hours 41 Minutes 18 Seconds
Ephemeris time on the 23rd March 291
A.D. expressed in terms of the
Besselian year is therefore
291 + 3593284 -280 or 291.2222 A.D.

Professor New Combs accurate
actual rate of general precession at
1900 A.D. being 50.2388475, the actual
rate of precession at 291 A.D. would be

50.2388475 - 0.0002222’.;x (1900 --291)

{5 082388415 = 0.357198 =
49 8816495 seconds A w

,’ .

3 Hence Prof. New Combs accurate

actual precession expressed in terms of
291 A.D.would be 49" 8816495 +
0.000222t where ‘t' is measured in
tropical years from 291 A.D.

The rate of precession being
(49'.8816495 + 0.000222t, the
accumulated ayanamsa for ‘t' tropical
years from 291.2222 A.D. (zero epoch)
would be the sum (49'".8816495 +

ot o)
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0.000222t) to ‘t' terms which again is the
sum of an Arithmetic series of which the
first term "a' js 49.8816495 + 0.000222
X 1 (ie. t Value = 1) or 49.8818715.

The sum.of an arithmetical series is
given by the formula

n By
— (2af +Q-1')d)

which can be reduced further as
indicated below. Multiplying

2an 4 n(n-1)d

2 2 o
= nd dn
an +— -—
22
7 an - .d_n..+ n’d
2 2

dn? d
T et 2
> or ( 2) t

dt? by replacing ‘n’ by t
i

Where a is the first term, d is the
common difference t = 0.000222 and ‘t’

is the a = 49".8818715 tropical years

1l
o
NE

- from the epoch.of coincidency of the two

zodiacs viz 291.2222 A.D.

o> The accumulated ayanamsa for ‘t’
tropical years.

2
= (49."8818715 - 0.000111) t+ 0.000111t2

; GQ.'8818715 - 9% s 0000222

= 49.8817605t + 0.000111t? (Formula ‘A’)

The Epoch 1900 A.D. is (1900 - 291.2222)
or 1608.7778 tropical years from the zero
Ayanamsa epoch of 291.2222 A.D.)

Applying formula ‘A’ above, the
ayanamsa at the Epoch based on
291.2222 A.D. as the zero Ayanamsa
Epoch and the accurate / actual
precession of New comb would be.

49.8817605 x 1608.7778 + 0.000111 x
(1608.7778Y

Where t = 1608.7778°
22°.29129692 + 0°.079801785
22°-22'-15.96"

29

The general precession reckoned from
1900 A.D. is 507.2388475 + 0.000222t
Applying formula ‘A’ for the summation
of anAithmetical progression again, the
ayanamsa of any epoch after 1900 A.D.
measuring ‘t’ tropical years from 1900
A.D. would be given by the formula.

22°22'15'.96 + 50%.2388475 + 0.0001\1(2
(Formula B.)

The Epoch 0°Hour U.T. or 6.30 A.M.
I.S.T. on 15.4.1900 would correspond to
1900.2812 A.D. (i.e. to say it is 0.2812
tropical years from 1900 A.D.

Substituting the value of 0.2812 for
‘t" in the formula ‘B’, the ayanamsa

based on 291.2222A.D. as the Zero
ayanamsa Epoch and Prof. New comb'’s
accurate average general rate of
precession of 50".2388475 for the Epoch
5.30 a.m. ISTof 1900 A.D. would work
outto
22°22'15".96 + 50".2388475 x 0.2812
+ 0.000111 x (0.2812)2
=22°22'15".96 + 0°-0'-14."127 + 0°-0'-0".03
=22°22'30."117 or Say 22°22'30"
o'« Ayanamsa for the year 15-4-1900 —»
22°22'30"
by adoption of New combs rate of
precession 50".2388475 seconds.

=
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! Now we have calculated Ayanamsa
{ for 5.30 A.M. IST on 15.4.1900 corres
f ponding to 1900. 2812 A.D. (itis 0.2812
tropical years from 1900) A.D.

To calculate Ayanamsa for any
tropical year =fier 1900, the formula
would be.

Value of Ayanamsa for

1900.2812 + (1-1900) x 50.2388475 .
3600

0.000111 x (t-1900)2
3600

The factor 0.000111 x (t-1900)2
occuring in the above formula cannot be
safely ignored as the value will be zero
for most of the years and for values of
100 or more years above the value will
be about 1.11 seconds. However as our
-aim is to secure precisional values of
ayanamsa we can retain the factor in the
formula as the value for 100 years and
more will be of the order of 1 or 2 Secs.

So the formula is

. Value of +50.2388475 x (t-1900)
Ayanamsa for 3600 G

1900.2812 A.D.
(t-1900)? x 0.000111

Corresponding to 5.30 a.m. on
15-4-1900 A.D(tropical)

The value obtained for Ayanamsa at
8.30 a.m. on 15-4-1900 is 22°22"30"117
say 22°-22’-30

For facility of calculation we can split-~

up the values as 22°+0°22'-30"

: The value 0°-22'-30" when connected
into seconds is 22x60+30 = 1350

seconds.
So the full formula is

b ke A D i T Ol RO SR IS S i G

= 22°+ 1350 + (1-1900) x 50.2388475 4
3600
(t-1900) x 0.000111)
3600

(1°=3600 seconds) and so the seconds
are divided by 3600 to get degrees.
Example | :
Let us calculate Ayanamsa for 1920 -
Put ‘t' = 1920 in the above formula &
calculate

So the value
o 220+1350 + (1920 - 1900) x 50.2388475
3600
+ (1920 - 1900) x 0.000111
3600
.. 1350 + 20 x 50.2388475 .
= 22°+
3600
20? x 0.000111
3600

227 +0°-39'-14."78 + 0-0-0.04
22-39-14.82 or 22°-39’-15”

Example il :
Calculation of Ayanamsa for 1950 :

Put 't' = 1950 in the formula
So ayanamsa for 1950

= 2 4 1350 + (1950 - 1900) x 50.2388475

3600
, (1950 - 1900)2 x 0.000111
3600
= 590 4 1350 + 2511.942375
3600
502 x 0.000111
3600
= 50 4 3861.942375 . 2500 x 0.000111
3600 3600

= 22°+1°4'-21".94 + 0°-0'-0."28
= 23°4'-22".22 or 23°-4"-22"

90 E.P. Year Book - 2003
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Example lll : :
Calculation of Ayanamsa for 1980 :

‘t'= 1980

Ayanamsa
= 22°+1350 + (1980 - 1900) x 50,2388475
\ 3600
+ (1980 - 1900) x 0.000111
3600
= oooy 5369.1078

3600

n

22° +1°-29'-29."11 + 0°-0-0".71

23°-29'-29".82 or 23° - 29' - 30"

Example IV :
Calculate Ayanamsa for 2049 :
Putt = 2049 and Calculate
Ayanamsa
(2049-1900) x 50.2388475
3600
A (2049-1900)2 x 0.000111
3600
= 22°42°-27'-15".59 + 0-0-2".46
= 24°-27'-18".05 or 24°27'18"
Note : The values of ayanamsa obtained by
the above formula pertain to 5.30 a.m. of 15th

April of every year. For any other date, the
values have to be obtained by interpolation.

22+ 1350 +

I remain ever grateful to Sri. M.G.G,
Nair, a great learned erudite, K.P,
scholar and an outstanding exponent of
K.P. sub theory in all his faces
(mathematical, technical, and
astrological aspects) from whose very
educative article | have liberally copied
chapter and verse to write this article,
of course, “Mutatis Mutandis”,

Goob Luck &

COMPUTER PACKAGES
FOR SALE
NEW INTRODUCTION
NEw Way
ACCURATE

K.P.
SYSTE
( e g = e \
Very Simple and Easy to Operate
REQUIRED DATA :

Bate of Birth, Time of Birth
Place of Birth

Within few minutes Your Horoscope will
be ready with accuracy.

Our K.P. Krishman's Software for
Casting the Horoscope Containing

1. Sidereal Time
2. Cuspal Position

3. Planetary Position
‘4. Ayanamsa

5. Dasa
6. Bhukthi
7. SUB

VIJAY
SYSTEMS

(Hariman Book Sellers)
804 Mount Road, (Opp. LIC Building),
Chennai - 600 002,

Phone : (Offi.) 28520551, 7141012,
7141289 (Res.) 24997705, 7107184
Tele Fax : 044-28520551,
E-mail : krishnan@md4.vsnl.net.in

T ——————
———
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22
22
22
22
22
22
22
23
23
23
23
23
23
23
23

23

23

238

23
23
23

23
23
23

23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23

54
55
56
56
57
58
o9

01
01
02
03
04
05
06
06
07
08
09
10
11

11
12
13

14
15
16
16
17
18
19
20
21
21
22
23
24
25
26
26
27

19
10
00
50
40

2
J

21
1
01 ,
52 |
42
32
22
13
03
53
43
34
24
14
04

59
A5
B9

25
16
06
56
46
37
27
17
07
58
. 48
38
28
19
09
59
49

Table of K.P. Ayanamsa for 1938
the years 1900 to 2052 A.D. 1939
F'Il!gll : 1940

1900 |- 22 22 30 1941
1901 k22 23 20 1942
1902 2 24 11 . 1943
1903 22 25 01 1944
1904 22 25 51 1945
1905 22 26 41 1946
1906 22 27 32 1947
1907 22 28 22 1948
1908 22 29 12 1949
1909 22 30 02 1950
1910 22 30 53 1951
1911 22 31 43 1952
1912 22 32 33 1953
1913 22 33 23 1954
1914 22 34 13 1955
1915 22 35 04 1956
1916 22 35 54 1957
1917 22 36 44 1958
1918 H 22 37 34 1959
1919 22 38 25 1960
: 1920 22 39 15 1961
1921 22 40 05 1962
1922 22 40 55 1963
1923 22 41 46 1964
1924 22 42 36 1965
1925 22 43 26 1966
1926 " 22 44 16 1967-
1927 §228 =10 45 07 1968
1928 22 45 57 1969
1929 22 46 47 1970
1930 22 47 37 1971
1931 22 48 288 1972
1932 22 49 18 1973
1933 22 50 08 1974
1934 .22 50 58 1975
1935 208l 51 49 1976
1936 22 52 39 1977
1937 22 53 29 | 1978
92’ K.P. Year Book - 2003
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28

30
31
32
32
33
34
35
36
37
37
38
39
40
41
42
42
43
44
45
46
47
47

48
49

50
51
52
52
53
o4
55
56
57
57
58
59
00
01
02
03

74

40
30
20
10
01
51
41
31
22
12
02
53
43
33
23
14
04
54
44
35

2008

15
05
56
46
36
26
17

07

of

47
38
28
18
09
59
49
39
30
20
10
00

2021 24 03 51
2022 24 04 41
2023 "N 50 05 | 31
2024 24 06 21
2025 24 07 12
2026 24 08 02
2027 24 08 52
2028 24 09 43
2029 24 10 33
2030 24 11 23
2031 24 12 13
2032 24 13 04
2033 24 13 54
2034 P45 14 44
2035 24 15 34
2036 24 16 25
2037 24 17 15
2038 24 18 05
2039 24 18 55
2040 24 19 46
2041 24 20 36
2042 24 21 26
2043 24 22 17
2044 24 23 Q7
2045 24 23 57
2046 24 24 47
2047 24 25 38
2048 24 26 28
2049 24 27 18
2050 24 28 08
2051 24 28 59
2052 24 29 49

Note (1) The figures given in these tables
refer to the Ayanamsa on April 15 evéry year
and these can be adjusted to any other
period of the year by adding or subtracting
the proportionate amount of Ayanamsa.

Note (2) The Ayanamsa values are based
on new comb's rate of precession of
50.2388475 seconds per annum.
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110 Tables of Bhavas—naé & ar VL, UT& a'eql_. r& S ih

Ayanamsa on the 1st of Chitra (i.e. on the 13th or 14th April.)
Rgfeor B la guar vy o oo § JuBLEn

Yinglish  Ayanamsa
vear  Longitude
&) w® Ly iaET
ag | ewLj.rr

MUSRKL Eimer = At
1840 : 21--29
1841 | 31—30
1842 2131
1843 | 21—332
1844 ' 21—33
1845 | 21—84
1846 - 21—36
1847  21—385
1848 . 21—86
1849 © 21—87
1850 : 21—38
1851 | 21--89
1852 | 21—4)
1858 | 91—40
1364 | 31—41
1855 | 2142
1556 | 21—48
18537 i 21—44
1858 . 21-—45
1859 1 21—45
1860 @ 2146
1861 ; 21-—47
1862 | 21—48
1868 | 21—49
1864 i 21—50
1865 | 2150
1866 | 21—51
1367 | 21—52
1368 1 21—358
1869 | 21—54
1870 { 21—55
1871 ] 21—55

English| Ayanamsa
year | Longitude
@Que . yuar
Fay | ewyi
1872 | 2156
1873 p | -y
1874 | 21—-58
1875 | 21—89
1876 © 22— 0
1877 | 22— 0
1878 | 93— 1
1879 | 22— 2
1580 | 92 3
1881 | 22— 4
1882 | 22— 5
1883 22— 6
1884 : 22— 6
1885 @ 23— 7
1886 ; 22— 8
1887 ' 22— 9
1885 ' 22—10
1889 @ 22—1]1
1890 '@ 22—1]1
1891 ' 22—)3
1892 i 22—13
1898 | 32—14
1894 | 22--15
1895 | 22—16
1896 : 22—16
1897 22—17
1898 | 322—18
1399 22—19
1900 22—9)
1901 22—91
1902 2291
19038 22—9232

English| Ayanamsa

year | Longitude
Dag) suwar
as | ewjib

AUTHAR LD LT o0& — & I0feu(Thas i | LT sna—ady

1904 2223
1905 2224
1906 2226
1907 * 22--26
1908 2226
1909 93.—27
1910 | 2228
1911 | 22—29
1912 | 22—380
1918 | 22—31
1914 { 9231
1915 | 23—-382
1916 2333
1917 22—34
1918 | 2285
1919 | 2236
1920 2237
1921 | 2237
1922 32—38
1928 | 2239
1924 | 9240
1925 2241
1926 | 2242
1927 2242
1928 | 2243
1929 | 2944
1930 | 9245
1981 | 3246
1932 | 22—47
1933 22—47
1934 | 2248
1935 | 23—49




Tables of Avanamsa—.yue)es Ly aTd Fund.
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Ayanamsa on the 1st of Chitra (i.c. the 13th or 14th April)

G Pmr £ la guar eV b HHNH HUEDLEFID —F &5

English' Ayanamsa |linglish | Ayanamsa

English Ayanamsa
years Longitude
@mE st

ol o GuLjL_IT
iu_gﬁ_a_;tb I 500 &5 — &5V
1036 22—5H)
1987 l 22—51l
1938 23—A52
1939 23—5H23
1940 2258
1941 , 22—54
1942 ' 22—-55
1948 2256
1944  232—57
1945 ° 22—57
1946 22—58
1947 22—-5)
1948 | 23—00
1949 28—01
1907 | 23-—-92
1951 233—02
1952 | 28—03
1953 | 23—04
1954 | 28—
19656 | 28—06
1966 | 28-—07
1957 | 28—08

years  Longitude | vears | Longitude
@& Qusr | QER . guwar
' as SVLjL_ID s’ aw ewyL_ 1t
ﬂm_;:ga.;.:hhnms——&&u QI THagD LITNE—-a 8
’ |
I

1958 ' 2308 | 1939 2397
1952 | 23—-09 | 1981 " 23—28
1960 28—10 1982  23--2%
1961 23—11 1983  23-—-29
1962  23—12 1984 | 23—80
1963 28—13 1935 ! 23—31
1964 23—13 | 196 | 23—382
1965+ 23—14 | 1987 | 23—388
1966 « 33—15 | 1938 ! 23—83
1967 | 23—16 1959 | 28—84
1968 | 23—17 1990 | 23—356
1969 ' 33—18 | 1991 23—36
1970 | 28—13 1992 | 23—87
1971 ! 23—19 | 1938 | 23—388
19721 23-20 1994 | 23—89
1978 | 2321 | 2005 | 23—39
1974 | 23—22 | 1996 ' 23—40
19756 | 28—23 | 1997 23—41
1976 | 23—23 [ 1998, 283—42
1977 | 23—24 1999 | 23—48
1978 | 28—26 | 2000 | 23—44
1979 | 23—26
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POST 37
In this part, let us know about IAU and its recommendations on Precession/ Nutation at

different periods.

International Astronomical Union (IAU) was founded in the year 1919, with a mission of
promoting and safeguarding the science of astronomy in all its aspects. Its members are
professional astronomers from all over the world, currently having a membership of above
14000 and operating from Paris/France as headquarters. Visit the related website for

more details on IAU.

POST 38
IAU 1976 Precession mode/
IAU, announced a Precession formula in the year 1976 (which is referred to as "IAU 1976
model’ in Senthilathiban's book) based on the research papers of J.H.Lieske. Further, the
Besselian epoch system Which was in existence till then, was replaced by Julian Epoch,
with year J2000, as reference epoch. (J stands for Julian) and time duration in Julian

centuries.

As per their recommendation the equation for Precession (IAU 1976 modal) for any year

would be as follows:

P=C +(5029. 0966 x T) + (1.11113xTxT) - (0.000006xT*xTxT) wherein
P = Ayanamsa (Precession) for any
required Year (date/time)
C = Ayanamsa value for J 2000
(01-01-2000, 12.00 hr UT)in sec.
T = the time interval between J 2000
and the year for which Ayanamsa

is required, in Julian centuries.



American Ephemeris & Nautical Almanac (AENA) have adopted the precession value
mentioned above (IAU 1986 model) from year1984 onwards, in the preparation of their

Almanac.

Additional information

Incidentally, J.H.Lieske has provided an updated version of Newcomb precession, in his
research paper, using which , the formula to find Ayanamsa for any year would work out

as below.

P=C +(5029.0966x T) + (1.11161x TxT) - (0.000113 xTxTxT) seconds.
C = Precession value for J 2000 in sec.

T = interval between required year and J 2000 in Julian centuries.

It is reliably learnt that Indian Astronomical Ephemeris (IAE) have adopted the above
formula from year 1985 onwards (omitting the third component i.e.: 0.000113xTxTxT, the
value being insignificant) for calculating mean Ayanamsa, for use in their Ephemeris,
taking C value as 85885.53192 seconds. To know about what they have followed prior to

1985, please refer Senthilathiban's book.

| intend to defer further elaboration on IAU 1976 model, as it has been superseded by
IAU 2006 model.

POST 39
IAU 2006 Precession Model:
IAU announced a Precession formula (update to its 1976 model) in the year 2006, which
remains the latest as on date. It is referred to as " IAU 2006 " in Senthilathiban's book.

The formula is given below.

P = C + (5028.796195 x T) +( 1.1054348 x TxT) + (0.000079640xTxTxT) -



(0.000023857xTxTxTxT) - (0.000000038300xTxTxTxTxT)

In which

P = Precession (Mean Ayanamsa) for any required year (time) in second

C = Ayanamsa for J 2000 (As on 01-01-2000,12.00 UT (05-30 pm IST) in seconds.

T = interval between the date for which P is required and J 2000, in Julian centuries.

(value will be minus for years before J2000 and plus for years after J2000.)

In the above formula, the value of C
(Ayanamsa on 01-01-2000,05-30 pm IST) will depend upon the zero Ayanamsa date. For
KP system it has to be worked out from 21-03-291, 09-39 (IST) (04-09 UT).

Let us find out 'C' for KP system.

To use the formula, we have to first find out ' T '. There are three ways to find T.

First Method:

(1) go to website http://www.onlineconversion.com/days_between_advanced.htm

Input the two date and time ("from" date and "to" date). It will give the answer in hours,
which can be converted to 'days' by dividing it by 24 and then by 36525 to get in Julian

centuries.

Second Method:

In the website, mentioned below, if you input any date and time, it will give the
corresponding Julian days and vice versa. using this, we can know the Julian days for 21-
03-291,04-09 UT and for 01-01-2000,12.00 respectively. Difference in Julian days
between these two figures divided by 36525 will give value of T in Julian centuries.

In General T = (Julian days for required year (-) Julian days for reference year J 2000) +
36525.

Website: http://www.online conversion.com/Julian_date.htm



(Time should be fed only in UT and not IST).

Third Method:
You can work out manually also, number of years/ months/ days elapsed between two
dates (keeping in mind intermittent leap year) and calculate T, if you are good enough in

mathematics.

POST 40
NB: IAE 2006 formula is published in page no: 25 of Senthilathiban's book, wherein the
symbol for last two terms is noted as + (plus). Readers may please note that It is a

typographical error and it should be read as - (minus).

Now let us calculate value of T (for KP) using second method mentioned above.
Accordingly, the Julian days for the date 21-03-291,04.09 UT (09.39 IST)
=1827424.67292. The same for 01-01-2000, 12.00 UT (05.30 pm IST)

= 2451545 days.

Assuming that Ayanamsa for year 291 is to be found out (Required year), using the
formula given above, then T = (Julian days for required year (-) Julian days for J 2000) +
36525

= (1827424.67292 - 2451545) + 36525

= (-) 17.08748328761 Julian centuries.

So substituting this T value of (-)17.08748328761, in the equation shown in post 3 (IAU
2006) we get

P = C + (5028.796195) x (- 17.08) +

{(1.1054348) x (- 17.08) x (-1708)} + {(0.000079640) x (-17.08) x (-17.08) x
(-17.08)} - {(0.000023857) x (-17.08) x (-17.08) x (-17.08) x (-17.08)} - {(0.0000000383)
x (-17.08) x (-17.08) x (-17.08) x (-17.08) x (-17.08)}



P=C + (- 85609.0792234350)
Now we know P (Ayanamsa for 291)
= zero.
oo 0=C + (- 85609.0792234350)
C =85609.0792234350 seconds.
(23 D 46 M 49.08 Sec)

Hence the formula for calculating Ayanamsa for any year (date) as per IAU 2006 with

J2000 as reference epoch would be as follows.

P = 85609.079223435 +
(5028.796195 x T)
+(1.1054348 x T x T)
+(0.000079640 x T x T x T)
-(0.000023857 x T x T x T xT)
- (0.0000000383 x TxTxTxTxT)
Where
P = Ayanamsa for any required year(date) in seconds.

T = Time interval between the required date and J 2000, in Julian century.

POST 41
Summary of post 39 and 40.

General Precession formula to find Ayanamsa for any date using IAU 2006 model

(applicable to any system) is

P=A0+ (A1xT) + (A2 TxT) + (A3 x T x T xT) + (A4 xTXTxTxT) + (A5 x T x T x TxTxT)
where
P = Precession (Ayanamsa) for required date in seconds

A0 = constant representing Ayanamsa for reference epoch J 2000.in sec



A1, A2, A3, A4, A5 = coefficient of terms T1 to T5 respectively.

T = time interval between the date for which Ayanamsa required and J 2000 in Julian
centuries.

Coefficient values

A1 =5028.796195

A2 =1.1054348

A3 =0.000079640

A4 = (-)0.000023857

A5 = (-)0.0000000383

It may be noted that Mr.Senthilathiban

has taken into account T up to two terms only in the above formula, in his book for analysis
and comparison with various Ayanamsa systems, for the sake of simplicity. This has
resulted in a small difference in value for AO. (KP system)

His value = 85606.70378147 (page no 26 of his book, with 2 terms only)

Our value = 85609.079223535 with 5 terms. (post 4) a difference of 2.375441965

seconds.

However, in practice, for accurate value, all 5 terms must be considered.

Mean Ayanamsa, taking into account all 5 terms, has been calculated for the years 1800
AD to 2399 AD by Senthilathipan and attached as Annexure-7 herewith for your ready

reference.

POST 42
Practical Exercise

Now let us calculate Ayanamsa for the date 01-01-2019, 21.00 IST (15-30 UT)
as per |IAU 2006 model.



(1) Julian days for 01-01-2019, 15-30 = 2458485.14583
(2) Julian days for J 2000 = 2451545
(3) > T=(1- 2)+36525

=0.1900108372 Julian century

For clarity and easy understanding
let me calculate separately each term
of the formula.
(4) 5028.796195 x T = 955.525775120
(5) 1.1054348 x T x T = 0.0399107487
(6)0.00007964 x T x T x T=0.0000005463
(7)0,00023857 x T x T x T x T=0.000000031
(8) 0.0000000383x T*5 = 9.48616E -12
So substituting
P =85609.079223435 + (4+5+6 above)

- (7+8 above)
We get P = 86564.64491 seconds.

Thus Ayanamsa on 01-01-2019, 21.00 (IST) = 86564.64491 seconds
=24 D- 00 M- 05 Sec

Hope the steps and derivations are clear to the readers.

Post 43

The general formula for calculating mean obliquity as per IAU 2006 model is given below.

Mean obliquity (MO): (C) + (C1xT) + (C2 xTxT) + (C3 xTxTxT)

= (84381.4060) + (- 46.836769 x T) + (- 0.0001831x TxT) + (0.0020034 x T xT x T)

seconds.



where T = time interval between the required date and J 2000 in Julian centuries.

Now we will work out mean obliquity for the same date. (01-01-2019,09 pm)

T =0.1900108372 (already derived)

-46.836769 x T = (- )8.8994936894
-0.0001831xTxT = (- )0.0000066107
0.0020034xTxTx=T = 0.00001374

o> MO = (84381.4060) - (8.8994936894) - (0.0000066107) + (0.00001374)
= 84372.5065 seconds.
=23 D-26 m-12.5065 Sec.

Post 44 - Nutation
All the celestial objects encircling the sun including the planets known to us, exert some
force (Gravitational Pull) on the spinning earth. The resultant force causes some change

on the motion of earth (wobbling) which is called as 'Nutation' (See fig. below)
The Nutation effect is twofold. i.e.:

(1) Nutation in longitude

(2) Nutation in obliquity.
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Nutation in longitude (AY)

Apart from the gradual retrograde motion due to the Precession of equinoxes, (otherwise
called Ayanamsa) the vernal equinoctial point suffers a small periodic oscillatory
displacement about its mean position along the ecliptic as a result of Nutation. This value
is called 'Nutation in longitude', the magnitude of which will vary from +19.3 seconds to -
19.3 seconds during the period of any year. It has to be derived for the required moment
and not to be tabulated as a ready reckoner. Regarding Ayanamsa, derived through
formula and indicated normally in Ephemeris is only ' mean Ayanamsa. when 'Nutation in

longitude' is added to mean value, it gives 'True Ayanamsa'.

11



Nutation in obliquity (A€)

As | mentioned above, the wobbling of earth due to Nutation, causes the orientation of
the axis, vary over time. This change in angle (from the mean) is called 'Nutation in
Obliquity' which amounts to + 9.8388 to - 9.8388 seconds max. This Nutation in obliquity
when added to mean value gives 'True Obliquity'. Obliquity is correlated to sayana
(Tropical longitude) of twelve cuspal positions of horoscopic charts. Hence any change in

obliquity value obviously reflect in the cuspal position angles.

It is to be noted that for accurate casting of a horoscope, only true Ayanamsa and true
obliquity alone have to be considered. It may be recalled that both Sri C.G.Rajan and

MGG.Nayar have emphasized this point.

Post 45
One Mr.James Bradley,an astronomer from England, is the first person to discover and
declare the shift in the angle of earth's axis of rotation due to Nutation in the year 1728.
Subsequently, Scientists/Astronomers continued their research over the years and fine-
tuned the Nutation theory in course of time. Following are some of the models developed

and adopted at different periods.

(1) Newcomb's Nutation theory in the year 1895 consisting of 26 luni-solar terms.

(2) By E.W.Woolard in 1953, an improved version of Newcomb with 69 luni-solar terms.
Based on this theory IAU developed it's model IAU 1964. IENA 1960 Nutation model is

also based on this theory only.

(3) IAU 1980 Nutation model with 106 luni-solar terms based on theory developed by
Mr.Wahr.

(4) Last and latest one is IAU 2000 A model containing 1365 terms, developed by
Mr.Mathews.

12



We will discuss in detail only the last one as it is the latest accurate one declared by IAU,

superseding previous models.

Though it contains many terms, for our practical purpose, it is enough that we consider
important 10 terms only which would give fairly accurate value for our astrological
purpose, leaving aside other terms whose value would be less than one milli second

(arc)and hence insignificant.

Keeping this in mind, Mr.Senthilathiban has selected those significant 10 items and

shown in yellow color as table 18 in page 93 of his book.

Post 46
For the sake of convenience of readers, a table (Table-1), to calculate Nutation
(both longitude and obliquity) containing 10 terms only is given below. This is prepared

as per IAU 2000 A model, with Julian year j2000 as reference year.

Each term represents an angle value PHI (®). Out of ten terms, I, I', F, D, and Omega are
called "Fundamental Argument" and their corresponding “Angle co- efficient" constants
i.e.: DO, D1, D2, D3 are fixed and given by IAU. Same values for the remaining 5 terms
can be derived or manipulated from the above five terms. (Note: Though more than five
"Fundamental Arguments" are mentioned in IAU 2000A model, only five terms, found
commonly in all models have been selected, which is sufficient for our astrological

purpose.)
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Tablel:Coefficients Values for IAU2000A Nutation Model (Ref Table2.18. 23 & 32 in the book)

Z?.::l;(:; (Ref. Bf»k T?ble 32) (Rei:. Boc'»k T:!ble 18. & 23)
Term Fhoae s .-\ngle.(oefﬁclents (D;) ;\ut.angn Coefficient
) (in Seconds) (in Seconds) for
i & Dy D, D: D; __ |Longitude (C;)|Obliquity(C*)
1 & 450160398036 -6962890.5431) 74722 0007702 -17.2064161 9.2052331
) 2F-D+& 723358441156 259205542.1914( 2.1832] 0000144  -1.3170906] 0.5730334
3 2F+8) 275879.848536{3465128744.6094{ -10.5580; 0.013330) -0.2276413 0.0978459
4 an 900320.796072| -13925781.0862| 149444 0.015404 0.2074554] -0.0897492
3 U 1287104.793050{ 129596581.0481] -0.5532( 0.000136 0.1475877| 0.0073871
§ I 485868.249036{1717915923.2178] 31.8792( 0.051635 0.0711159 -0.000673
NI+=2(F-D+2)| 714463234206 3888021232395 16300 0.000280 -0.0516821 0.0224384
§ 2+ 1121719.450500(3472091635.1525| -18.0302| 0.00562§  -0.0387298| 0.020072§
q 22(F+2 761748.097572| 5183044667.8272( 21.3212]  0.064965 -0.0301461 0.0129023
10-I+2(F-D+ )| 732253648106 129608961.1433 2.7364! 0.000008! 0.0215829]  -0.0095929
Note:

1. All the above equation gives Angle for respective Terms in Seconds.
2. For Example, Angle for Term1 (¢1) from J2000 (IAU 2000A Nutation Model) is given by
¢ =450160.398036 — 6962890.5431*T +7.4722*T* +0.007702*T>

Using the above table, the general formula to find Nutation for any given date/ time, is as
follows.
¢ = (D0) + (D1xT) + (D2xTxT) +
(D3xTxTxT) in seconds. where
T= the interval between the required
date and J 2000, in Julian centuries.

Steps

(1) Using above formula, we have to calculate angle ¢, separately for each term.
(2) ' Nutation in longitude' is equal to
SIN ¢ x Nutation co- efficient for
longitude (Ci)
(3) Nutation in obliquity is equal to
COS¢ x Nutation coefficient for

14



Obliquity (C"i).
(4) Algebraic sum of all the 10 terms
gives the required value of Nutation in longitude/ Nutation in obliquity respectively for

the selected date.

Post 47
Now let us consider a practical example of calculating Nutation value (both longitude
and obliquity) for the date/ time 01-01-2019, 09 am(IST).

Step 1: Tofind T

T = the interval between 01-01-2019,09 am and 01-01-2000,05-30 pm (J2000)
= 0.1899971480176 Julian centuries.

(Refer post 3 of part 2 for steps to find T)

Step 2: find ¢ for the first term (¢1).

(a) DO = 450160.398036 sec

(b) D1x T = (-)6962890.5431% 0.189997148072 = (-)1322929.3457214 sec.
(c) D2 x TxT =7.4722x T x T = 0.2697383223 sec

(d) D3xTxTxT =0.007702 x T x T x T = 0.0000528256 sec.

oo (a) + (b) + (c) + (d) = (-) 872768.677894 seconds. = (-) 242.4357 degree.

Step 3: Sine (¢) = Sine(-) 242.4357 = (+) 0.886492078.
Step 4: Cos (¢) = Cos(-) 242.4357 = (-) 0.462743092.

Step 5: similarly, ¢ for the remaining 9 terms (¢2 to ¢10) have to be calculated.

Step 6: Nutation in longitude for first term = Sin¢1 x longitudinal coefficient of term1(C1)
= 0.886492078 x (-) 17.2064161 = (-) 15.2534 sec. (restricted to 4 decimals)

Step 7: Nutation in obliquity for first term = Cos¢1 x obliquity co- efficient of term 1(C1)
= (-)0.462743092 x 9.2052331 = (-) 4.2597 seconds.

15



In the same way Nutation in longitude and Nutation in obliquity for all terms have been

worked out and given below as table 2 and 3 respectively.

Table 2 :( Nutation in longitude)

Table:2 s
Term () (&) Sin(9) (Ay)(Sec.)
No. (in Deg.) |(Coefficient) [(3)x (4)]
&) @) 3) 6] 3)
1 117.5642563] -17.2064161] 0.886492432 -15.2534
2 201.0200784 -1.317090§ -0.358695084 0.472¢
3 75.68288781 -0.2276413] 0968041918 -0.2204
4 235.1285127 0.2074554 -0.820436497 -0.1702]
5 357.2450897 0.1475877 -0.048048041 -0.0071
6 81.38758761 00711159 0.088723063] 0.0703
7 198 266068 -0.0516821] -0.313430127 0.0162
8 318.1186314 -0.0387298 -0.667590485 0.0259
0 157.0704754) -0.0301461] 0.389598584 -0.0117
10 203.7740887 0.0215829 -0.403131476 -0.0087
(E Ay)= -15.0869
Table 3 (Nutation in obliquity)
Table:a ......
Term () C?» Cos() (Ag) (Sec.)
No. (in Deg.) |[(Coefficient) [(3) x{4)]
&) @ (3 (® (5)
1 117.5642563 02052331 -0.462743002 -4 2507
2 201.0200784 0.573033q4 -0.933454785 -0.5349)
3 75.68288781 0.0078459 0247288412 0.0242]
4 235.1285127 -0.0807492 -0.571737662 0.0513
5 357.2459897 0.0073871] 0.998845026| 0.0074
6 81.38758761 -0.000678 0.149749541 -0.0001
7 108.266068 0.0224384 -0.9409611265 -0.0213
8 318.1186314 0.0200728 0.744528673 0.0149
0 157.0704754 0.0129024 -0.920984767| -0.0119
10 203.7740887 -0.0095929 -0.915142072 0.0088
(Z Ae)= -4.7212)
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Post 48
It is to be noted that

True Ayanamsa = Mean Ayanamsa + Nutation in longitude and

True obliquity = Mean Obliquity + Nutation in obliquity.

os for 01-01-2019, 09 AM

True Ayanamsa = 86546.5348 + (-15.0869) = 86531.4479 seconds.
=24 D- 02m - 11 sec.

True obliquity = Mean obliquity + Nutation in obliquity.

Mean obliquity for 01-01-2019, 09 am

=(84381.4060) - (46.836769% T) - (0.0001831x T x T) + (0.0020034xTxTxT) (Refer post
6)

= 84372.50715 seconds

= 23° 26' 12.5072"

o> True obliquity = (23-26-12.5072) + (- 4.7212) = 23 - 26 - 07.7860

For accurate casting of birth charts particularly in KP system, only True obliquity should
be used for calculating Sayana longitudes of cusps and true Ayanamsa for the Nirayana
longitude of planets.

NB: Mr.Senthilathiban has explained in detail the formula to get the Sayana longitude of

12 cusps for any required time, in an article titled "Trigonometry Behind the House Cusps"

in an E magazine, "Journal for Advancement of Stellar Astrology"( JASA ), vol-1, issue 2,
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Sep- Oct 2011, page 43-77. Interested persons can access the concerned website and

read.

Post 49

The impact of using true Ayanamsa / Obliquity over mean, in KP system can be better
understood, by an example chart. Two charts have been worked for the following birth

date/time, ie:

01-01-2013, 16-58-42 IST, Chennai,

one with mean Ayanamsa/obliquity and the other with true Ayanamsa/Obliquity.IAU 2006
precession model/ IAU 2000A Nutation model is used for preparation of charts.

(refer Page no 176 of Senthilathiban's book)

The particulars are given below.

Mean Ayanamsa = 23 - 57 - 40.5663.
Nutation in long. = (+) 00-00-14.6435
oo True Ayanamsa = 23 - 57 - 55.2098.

Mean obliquity =23 -26 - 15.3163
Nutation in obliquity = (-) 00-00-5.9227
& True Obliquity. = 23 - 26 - 09.3936

12 cuspal positions and planetary longitudes are tabulated below for both the charts with
case 'a' with mean Ayanamsa and mean obliquity and case 'b' with true Ayanamsa and
true obliquity. On perusal of the table, it can be seen that for cusps 1,7,8 the sublord and
sub sub lords have changed. For 3 planets sub sub have changed, though there is a
difference of only about15 seconds in Ayanamsa and about 6 seconds in obliquity,

between mean and true values.
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Table 4: Cusps and Planets Details(date 01 Jan 2013@16:58:42 Hrs IST: Chennai)

Cusp/ Nirayana Longitude Co-rulers Difference
Planet (dd:mm:ss) (Sign:Star:Sub1:Sub2:Sub3) (Seconds)
(1) | (2) Case(a) | (3) Case(b) (4) Case(a) (5) Case(b) (6)(3-2)
Cuspl| 065:33:28 065:33:12  MER:MAR:MOO:MOO:MOO MER:MAR:SUN:VEN:KET -16.1642
Cusp2{ 091:13:33 091:13:18 MOO:JUP:MAR:VEN:KET MOO:JUP:MAR:VEN:MER -14.5454
Cusp3| 118:31:05 118:30:51  MOO:MER:SAT:MER:SAT MOO:MER:SAT:MER:SAT -13.7152
Cuspd{ 149:12:44 149:12:30  |[SUN:SUN:MAR:MOO:VEN SUN:SUN:MAR:MOO:VEN -14.3405)
Cusp5| 182:28:48 182:28:32  [VEN:MAR:KET:SAT:VEN  VEN:MAR:KET:SAT:KET -15.9121
Cusp6 215:11:36 215:11:19  MAR:SAT:SAT:JUP:JUP IMAR:SAT:SAT:JUP:JUP -16.6839
Cusp7| 245:33:28 245:33:12  JUP:KET:RAH:RAH:RAH JUP:KET:MAR:MOO:SUN -16.1642)
Cusp8| 271:13:33 271:13:18 |SAT:SUN:JUP:JUP:JUP SAT:SUN:RAH:MAR:MOO| -14.5454
Cusp9| 298:31:05 298:30:51  SAT:MAR:SAT:MER:SAT  SAT:MAR:SAT:MER:SAT -13.7152
Cuspl0 329:12:44 329:12:30  [SAT:JUP:SUN:MER:MER  SAT:JUP:SUN:MER:MER -14.3405
Cuspll] 002:28:48 002:28:32 AR:KET:VEN:SAT:RAH [MAR:KET:VEN:SAT:RAH -15.9121
Cuspl2 035:11:36 035:11:19  [VEN:SUN:MER:MER:VEN  [VEN:SUN:MER:MER:VEN -16.6839
SUN 257:16:12 257:15:57 JUP:VEN:MOO:VEN:KET _ JUP:VEN:MOO:VEN:MER -14.6435
MOO| 122:59:43 122:59:28 |SUN:KET:VEN:KET:MER  SUN:KET:VEN:KET:MER -14.6435)
MAR| 281:06:18 281:06:04 SAT:MOO:MOO:SUN:VEN SAT:MOO:MOO:SUN:KET -14.6435
MER[ 247:26:17 247:26:02  PUP:KET:RAH:MOO:SUN  JUP:KET:RAH:MOO:SUN -14.6435)
JUP| 043:45:57 043:45:42  [VEN:MOO:RAH:MOO:SUN [VEN:MOO:RAH:MOO:VEN | -14.6435
VEN| 236:25:00 236:24:45 MAR:MER:JUP:SAT:MER = MAR:MER:JUP:SAT:MER -14.6435
SAT| 195:37:16 195:37:01  [VEN:RAH:VEN:SUN:RAH  VEN:RAH:VEN:SUN:RAH -14.6435
RAH| 209:36:37 209:36:23  [VEN:JUP:MOO:RAH:RAH  [VEN:JUP:MOO:RAH:RAH -14.6435
KET| 029:36:37 029:36:23 MAR:SUN:RAH:JUP:MER  [MAR:SUN:RAH:JUP:MER -14.6435|

Note:

1) Sign:Signlord, Star: Starlord, Subl:Sublord, Sub2:Sub-Sub lord, Sub3:Sub-Sub-Sub lord.

2) Place Details: Chennai, INDIA (Geocentric latitude 13°N [13°04°00” N Geographic],
Geographic longitude 80°17°00” E, Time Zone GMT + 5:30 Hrs) and Sidereal Time
23:34:56 Hrs.

3) Case(a) using KP Mean Ayanamsa and Mean Obliquity

4) Case(b) using KP True Ayanamsa and True Obliquity

We all know that Raghu and Kethu are the intersecting points of moon's orbit and Ecliptic.

Post 50 — True Rahu/ Kethu

The position of these two points, gets altered by two components of forces.

(1) Due to Nutation in longitude.

(2) Due to several inequalities to which the node is subjected to.

The maximum value due to effect of part 1 above is + or - 19.093 seconds (arc) and due
to point 2 above is + or -5426 seconds, totaling about + or - 5445.093 seconds or 01 D

30 M 45 Sec in all. When the value happens to be negative, the nodes appear to move in
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forward direction for few days in a year, instead of their usual retrograde motion. If these

two corrections are taken into account, it gives true position of Raghu and Kethu.

The formulae and procedure to calculate True Raghu, as given by Sri.C.G.Rajan is
enclosed as annexure 8.As these rules are framed based on the condition existed in 1900
AD , it is prudent to use the latest formula recommended by IAU. Mr.Senthilathiban has

not included this subject matter in his scope of the book.

| once again emphasize that only true Raghu/ Kethu has to be considered for accurate

casting of horoscopes.

Post 51 - Conclusion

Dear readers we have come to the concluding part of this article.

In part 1, | have explained basics of Ayanamsa, given short history of certain celebrities
like C.G.Rajan, B.V.Raman and Newcomb, Precession theory of Newcomb and formula

to calculate KP Ayanamsa value for any date with worked example.

In part 2, | have analyzed various KP Ayanamsas existing in software that are commonly
in use by most KP astrologers and brought to your attention the variations and
discrepancies in each one of them. | have clearly shown how none of them conforms with

original Newcomb formula.

In part 3, details about IAU, its latest Precession theory, formula to calculate Ayanamsas
for any date using IAU' s latest theory, worked example based on that, Nutation and its
effect on precession and obliquity, true Ayanamsa and true obliquity and its importance

in casting accurate horoscope were all discussed in detail.

We, the KP astrologers are aware that the Ayanamsa problem is haunting us for the past

4 decades because of emergence of more than one Ayanamsa, in the post KSK period.
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The founders of these Ayanamsas, having the advantage of proving to none, the scientific
and mathematical correctness of their theory by virtue of their eminence or inheritance,
could easily infuse them in the mainstream.

Blind acceptance of these various Ayanamsas by KP community, could be attributed to
lack of sufficient knowledge on Newcomb precession rules and mathematical derivations
involved therein. Now, after longtime, Mr.Senthilathiban, through his book, offers us, a
golden opportunity not only to enrich our knowledge on the subject but also provides

clarity to select the correct one.

Let us not forget that 'Ayanamsa’ is purely an astronomical phenomenon, occurring
in celestial sphere. Who else other than scientists (Astronomers), could provide us
authentic and accurate updated information on the same. In this connection, | would like
to bring to your attention Sri.KSK's guidance as given in his magazine "Astrology &
Athirshta", 1963 issue.

Quofte

"Our ancient astronomers had clearly mentioned in their treatises that Astronomers in
future, have to revise the calculation from time to time, if and when found necessary. They
have expressed that the result arrived at, should agree with the scientific ocular
verification. They are of the opinion that if the position of planets is arrived at, by using a
calculation, inconsistent with observational precision, the result is only approximate and

rough."

Unquofte
| trust that if the above words of Guruiji is of any guidance to us, then there can be no
hesitation on our part to adopt the ayanamsa recommended by the IAU, the universally

recognized scientist forum.
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Further, one of Guruji's expectations from his followers as expressed by him (in reader 1

page 57) is worth remembering here.

Quote
" | have achieved one of my objective only when the horoscopes cast for any moment by

any astrologer, is the same and the dasa balance is also same ".

Unquote

Now, | feel the time has come for the KP fraternity to fulfill the dream of our Guruji by
choosing only one correct Ayanamsa leaving aside all others. If this to fructify, everyone
should come forward with open mind, (shedding their egos) and approach the problem
not with passion but with wisdom, to arrive at a unanimous solution acceptable to all. This
accomplishment alone could be considered as the real reverence shown and homage
paid by KP followers, to the great and illustrious person Shri.K.S.Krishnamoorthy, who

has left behind a very rich legacy to the astrological community.

Good Luck.
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Annexure -7

KP Ayanamsa Table (IAU-2006)

(Mean Ayanamsa Table)
D.Senthilathiban
Ayanamsa for every year between
1800 A.D and 2399 A.D at 05.30 AM
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Table 5:Krishnamurti Mean Ayanamsa as on 1 January @00:00Hrs UT[05:30Hrs IST](Model:IAU2006)

Year dd:mm:ss Year dd:mm:ss Year dd:mm:ss Year dd:mm:ss Year dd:mm:ss Year dd:mm:ss

1800 | 20°59'16.114" | 1850 | 21°41'08.509" | 1900 | 22°23'01.457" | 1950 | 23°04'54.957" | 2000 | 23°46'49.010" | 2050 | 24°28'43.754"

1801 | 21°00'06.323" | 1851 | 21°41'58.730" | 1901 | 22°23'51.689" | 1951 | 23°05'45.200" | 2001 | 23°47'39.402" | 2051 | 24°29'34.018"

1802 | 21°00'56.533" | 1852 | 21°42'48.951" | 1902 | 22°24'41.921" | 1952 | 23°06'35.443" | 2002 | 23°48'29.656" | 2052 | 24°30'24.283"

1803 | 21°01'46.743" | 1853 | 21°43'39.309" | 1903 | 22°25'32.153" | 1953 | 23°07'25.824" | 2003 | 23°49'19.910" | 2053 | 24°31'14.686"

1804 | 21°02'36.953" | 1854 | 21°4429.530" | 1904 | 22°2622.385" | 1954 | 23°08'16.067" | 2004 | 23°50'10.164" | 2054 | 24°32'04.952"

1805 | 21°03'27.301" | 1855 | 21°45'19.752" | 1905 | 22°27'12.755" | 1955 | 23°09'06.310" | 2005 | 23°51'00.556" | 2055 | 24°32'55.217"

1806 | 21°04'17.512" | 1856 | 21°46'09.973" | 1906 | 22°28'02.987" | 1956 | 23°09'56.554" | 2006 | 23°51'50.811" | 2056 | 24°33'45.483"

1807 | 21°05'07.722" | 1857 | 21°47'00.333" | 1907 | 22°28'53.220" | 1957 | 23°10'46.936" | 2007 | 23°52'41.066" | 2057 | 24°34'35.887"

1808 | 21°05'57.933" | 1858 | 21°47'50.555" | 1908 | 22°29'43.453" | 1958 | 23°11'37.180" | 2008 | 23°53'31.321" | 2058 | 24°35'26.153"

1809 | 21°06'48.282" | 1859 | 21°48'40.777" | 1909 | 22°30'33.824" | 1959 | 23°12'27.424" | 2009 | 23°54'21.714" | 2059 | 24°36'16.419"

1810 | 21°07'38.494" | 1860 | 21°49'31.000" | 1910 | 22°31'24.058" | 1960 | 23°13'17.669" | 2010 | 23°55'11.970" | 2060 | 24°37'06.686"

1811 | 21°0828.705" | 1861 | 21°5021.360" | 1911 | 22°32'14.292" | 1961 | 23°14'08.051" | 2011 | 23°56'02.226" | 2061 | 24°37'57.091"

1812 | 21°09'18.917" | 1862 | 21°51'11.583" | 1912 | 22°33'04.526" | 1962 | 23°14'58.296" | 2012 | 23°56'52.482" | 2062 | 24°38'47.358"

1813 | 21°10'09.267" | 1863 | 21°52'01.806" | 1913 | 22°33'54.898" | 1963 | 23°15'48.542" | 2013 | 23°57'42.876" | 2063 | 24°39'37.625"

1814 | 21°10'59.479" | 1864 | 21°52'52.030" | 1914 | 22°34'45.132" | 1964 | 23°16'38.787" | 2014 | 23°58'33.132" | 2064 | 24°40'27.893"

1815 | 21°11'49.692" | 1865 | 21°53'42.391" | 1915 | 22°35'35.367" | 1965 | 23°17'29.170" | 2015 | 23°59'23.389" | 2065 | 24°41'18.298"

1816 | 21°12'39.905" | 1866 | 21°54'32.615" | 1916 | 22°3625.602" | 1966 | 23°18'19.416" | 2016 | 24°00'13.646" | 2066 | 24°42'08.566"

1817 | 21°13'30.255" | 1867 | 21°55'22.839" | 1917 | 22°37'15.974" | 1967 | 23°19'09.662" | 2017 | 24°01'04.041" | 2067 | 24°42'58.834"

1818 | 21°14'20.469" | 1868 | 21°56'13.063" | 1918 | 22°38'06.210" | 1968 | 23°19'59.909" | 2018 | 24°01'54.298" | 2068 | 24°43'49.103"

1819 | 21°15'10.682" | 1869 | 21°57'03.425" | 1919 | 22°38'56.445" | 1969 | 23°20'50.293" | 2019 | 24°02'44.556" | 2069 | 24°44'39.509"

1820 | 21°16'00.896" | 1870 | 21°57'53.650" | 1920 | 22°39'46.681" | 1970 | 23°21'40.540" | 2020 | 24°03'34.814" | 2070 | 24°4529.778"

1821 | 21°16'51.247" | 1871 | 21°58'43.875" | 1921 | 22°40'37.054" | 1971 | 23°22'30.787" | 2021 | 24°04'25.210" | 2071 | 24°46'20.047"

1822 | 21°17'41.461" | 1872 | 21°59'34.100" | 1922 | 22°41'27.291" | 1972 | 23°23'21.034" | 2022 | 24°05'15.468" | 2072 | 24°47'10.317"

1823 | 21°18'31.676" | 1873 | 22°0024.463" | 1923 | 22°42'17.527" | 1973 | 23°24'11.419" | 2023 | 24°06'05.726" | 2073 | 24°48'00.724"

1824 | 21°1921.890" | 1874 | 22°01'14.688" | 1924 | 22°43'07.764" | 1974 | 23°25'01.667" | 2024 | 24°06'55.985" | 2074 | 24°48'50.994"

1825 | 21°20'12.243" | 1875 | 22°02'04.914" | 1925 | 22°43'58.138" | 1975 | 23°25'51.915" | 2025 | 24°07'46.382" | 2075 | 24°49'41.264"

1826 | 21°21'02.458" | 1876 | 22°02'55.140" | 1926 | 22°44'48.375" | 1976 | 23°26'42.163" | 2026 | 24°08'36.641" | 2076 | 24°50'31.534"

1827 | 21°21'52.673" | 1877 | 22°03'45.504" | 1927 | 22°45'38.613" | 1977 | 23°27'32.549" | 2027 | 24°09'26.900" | 2077 | 24°51'21.942"

1828 | 21°22'42.888" | 1878 | 22°04'35.731" | 1928 | 22°46'28.850" | 1978 | 23°28'22.798" | 2028 | 24°10'17.160" | 2078 | 24°52'12.213"

1829 | 21°23'33.242" | 1879 | 22°05'25.957" | 1929 | 22°47'19.226" | 1979 | 23°29'13.046" | 2029 | 24°11'07.558" | 2079 | 24°53'02.484"

1830 | 21°24'23.457" | 1880 | 22°06'16.184" | 1930 | 22°48'09.464" | 1980 | 23°30'03.295" | 2030 | 24°11'57.818" | 2080 | 24°53'52.755"

1831 | 21°25'13.673" | 1881 | 22°07'06.549" | 1931 | 22°48'59.702" | 1981 | 23°30'53.682" | 2031 | 24°12'48.078" | 2081 | 24°54'43.164"

1832 | 21°26'03.890" | 1882 | 22°07'56.776" | 1932 | 22°49'49.940" | 1982 | 23°31'43.932" | 2032 | 24°13'38.338" | 2082 | 24°55'33.435"

1833 | 21°26'54.244" | 1883 | 22°08'47.004" | 1933 | 22°50'40.316" | 1983 | 23°32'34.181" | 2033 | 24°14'28.737" | 2083 | 24°56'23.707"

1834 | 21°27'44.461" | 1884 | 22°09'37.232" | 1934 | 22°51'30.555" | 1984 | 23°33'24.431" | 2034 | 24°15'18.998" | 2084 | 24°57'13.979"

1835 | 21°28'34.678" | 1885 | 22°1027.597" | 1935 | 22°5220.794" | 1985 | 23°34'14.819" | 2035 | 24°16'09.259" | 2085 | 24°58'04.389"

1836 | 21°2924.895" | 1886 | 22°11'17.826" | 1936 | 22°53'11.034" | 1986 | 23°35'05.069" | 2036 | 24°16'59.520" | 2086 | 24°58'54.662"

1837 | 21°30'15.250" | 1887 | 22°12'08.054" | 1937 | 22°54'01.411" | 1987 | 23°35'55.320" | 2037 | 24°17'49.920" | 2087 | 24°59'44.934"

1838 | 21°31'05.468" | 1888 | 22°12'58.283" | 1938 | 22°54'51.650" | 1988 | 23°36'45.571" | 2038 | 24°18'40.181" | 2088 | 25°00'35.207"

1839 | 21°31'55.685" | 1889 | 22°13'48.649" | 1939 | 22°55'41.890" | 1989 | 23°37'35.959" | 2039 | 24°19'30.443" | 2089 | 25°01'25.618"

1840 | 21°32'45.904" | 1890 | 22°14'38.878" | 1940 | 22°56'32.131" | 1990 | 23°3826.211" | 2040 | 24°20'20.706" | 2090 | 25°02'15.891"

1841 | 21°33'36.259" | 1891 | 22°15'29.108" | 1941 | 22°57'22.509" | 1991 | 23°39'16.462" | 2041 | 24°21'11.106" | 2091 | 25°03'06.165"

1842 | 21°34'26.478" | 1892 | 22°16'19.337" | 1942 | 22°58'12.749" | 1992 | 23°40'06.714" | 2042 | 24°22'01.369" | 2092 | 25°03'56.439"

1843 | 21°35'16.697" | 1893 | 22°17'09.705" | 1943 | 22°59'02.990" | 1993 | 23°40'57.103" | 2043 | 24°22'51.632" | 2093 | 25°04'46.850"

1844 | 21°36'06.916" | 1894 | 22°17'59.935" | 1944 | 22°59'53.231" | 1994 | 23°41'47.355" | 2044 | 24°23'41.895" | 2094 | 25°05'37.124"

1845 | 21°36'57.272" | 1895 | 22°18'50.165" | 1945 | 23°00'43.610" | 1995 | 23°42'37.608" | 2045 | 24°24'32.296" | 2095 | 25°06'27.399"

1846 | 21°37'47.492" | 1896 | 22°19'40.396" | 1946 | 23°01'33.852" | 1996 | 23°43'27.860" | 2046 | 24°25'22.559" | 2096 | 25°07'17.674"

1847 | 21°38'37.712" | 1897 | 22°20'30.764" | 1947 | 23°0224.093" | 1997 | 23°44'18.251" | 2047 | 24°26'12.823" | 2097 | 25°08'08.086"

1848 | 21°3927.931" | 1898 | 22°2120.995" | 1948 | 23°03'14.335" | 1998 | 23°45'08.504" | 2048 | 24°27'03.087" | 2098 | 25°08'58.361"

1849 | 21°40'18.289" | 1899 | 22°22'11.226" | 1949 | 23°04'04.715" | 1999 | 23°45'58.757" | 2049 | 24°27'53.489" | 2099 | 25°09'48.637"
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Table 5:Krishnamurti Mean Ayanamsa as on 1 January @00:00Hrs UT[05:30Hrs IST](Model:1IAU2006)

Year dd:mm:ss Year dd:mm:ss Year dd:mm:ss Year dd:mm:ss Year dd:mm:ss Year dd:mm:ss

2100 | 25°10'38.912" | 2150 | 25°52'34.623" | 2200 | 26°34'30.887" | 2250 | 27°16'27.703" | 2300 | 27°5825.072" | 2350 | 28°40'22.994"

2101 | 25°1129.188" | 2151 | 25°53'24.910" | 2201 | 26°35'21.185" | 2251 | 27°17'18.012" | 2301 | 27°59'15.392" | 2351 | 28°41'13.325"

2102 | 25°12'19.464" | 2152 | 25°54'15.197" | 2202 | 26°36'11.483" | 2252 | 27°18'08.321" | 2302 | 28°00'05.712" | 2352 | 28°42'03.656"

2103 | 25°13'09.740" | 2153 | 25°55'05.622" | 2203 | 26°37'01.781" | 2253 | 27°18'58.768" | 2303 | 28°00'56.033" | 2353 | 28°42'54.125"

2104 | 25°14'00.016" | 2154 | 25°55'55.909" | 2204 | 26°37'52.080" | 2254 | 27°19'49.078" | 2304 | 28°01'46.353" | 2354 | 28°43'44.457"

2105 | 25°14'50.431" | 2155 | 25°56'46.197" | 2205 | 26°38'42.516" | 2255 | 27°20'39.388" | 2305 | 28°02'36.812" | 2355 | 28°44'34.789"

2106 | 25°15'40.708" | 2156 | 25°57'36.485" | 2206 | 26°39'32.815" | 2256 | 27°21'29.698" | 2306 | 28°0327.133" | 2356 | 28°4525.121"

2107 | 25°16'30.985" | 2157 | 25°58'26.911" | 2207 | 26°40'23.114" | 2257 | 27°22'20.146" | 2307 | 28°04'17.454" | 2357 | 28°46'15.591"

2108 | 25°1721.262" | 2158 | 25°59'17.199" | 2208 | 26°41'13.414" | 2258 | 27°23'10.456" | 2308 | 28°05'07.776" | 2358 | 28°47'05.923"

2109 | 25°18'11.677" | 2159 | 26°00'07.488" | 2209 | 26°42'03.851" | 2259 | 27°24'00.767" | 2309 | 28°05'58.235" | 2359 | 28°47'56.256"

2110 | 25°19'01.955" | 2160 | 26°00'57.777" | 2210 | 26°42'54.151" | 2260 | 27°24'51.078" | 2310 | 28°06'48.557" | 2360 | 28°48'46.589"

2111 | 25°19'52.233" | 2161 | 26°01'48.203" | 2211 | 26°43'44.451" | 2261 | 27°25'41.527" | 2311 | 28°07'38.879" | 2361 | 28°49'37.060"

2112 | 25°20'42.511" | 2162 | 26°02'38.493" | 2212 | 26°44'34.751" | 2262 | 27°26'31.838" | 2312 | 28°08'29.202" | 2362 | 28°50'27.393"

2113 | 25°21'32.927" | 2163 | 26°03'28.782" | 2213 | 26°45'25.189" | 2263 | 27°27'22.150" | 2313 | 28°09'19.662" | 2363 | 28°51'17.727"

2114 | 25°22'23.206" | 2164 | 26°04'19.072" | 2214 | 26°46'15.490" | 2264 | 27°28'12.461" | 2314 | 28°10'09.985" | 2364 | 28°52'08.061"

2115 | 25°23'13.485" | 2165 | 26°05'09.499" | 2215 | 26°47'05.791" | 2265 | 27°29'02.911" | 2315 | 28°11'00.308" | 2365 | 28°52'58.533"

2116 | 25°24'03.764" | 2166 | 26°05'59.789" | 2216 | 26°47'56.092" | 2266 | 27°29'53.223" | 2316 | 28°11'50.631" | 2366 | 28°53'48.867"

2117 | 25°24'54.181" | 2167 | 26°06'50.080" | 2217 | 26°48'46.531" | 2267 | 27°30'43.536" | 2317 | 28°12'41.093" | 2367 | 28°54'39.202"

2118 | 25°25'44.460" | 2168 | 26°07'40.370" | 2218 | 26°49'36.833" | 2268 | 27°31'33.848" | 2318 | 28°13'31.416" | 2368 | 28°5529.536"

2119 | 25°26'34.740" | 2169 | 26°08'30.799" | 2219 | 26°50'27.135" | 2269 | 27°32'24.299" | 2319 | 28°1421.740" | 2369 | 28°56'20.009"

2120 | 25°2725.020" | 2170 | 26°09'21.090" | 2220 | 26°51'17.437" | 2270 | 27°33'14.612" | 2320 | 28°15'12.064" | 2370 | 28°57'10.344"

2121 | 25°28'15.438" | 2171 | 26°10'11.381" | 2221 | 26°52'07.877" | 2271 | 27°34'04.925" | 2321 | 28°16'02.526" | 2371 | 28°58'00.680"

2122 | 25°29'05.718" | 2172 | 26°11'01.673" | 2222 | 26°52'58.179" | 2272 | 27°34'55.239" | 2322 | 28°16'52.851" | 2372 | 28°58'51.015"

2123 | 25°29'55.999" | 2173 | 26°11'52.102" | 2223 | 26°53'48.482" | 2273 | 27°35'45.691" | 2323 | 28°17'43.176" | 2373 | 28°59'41.489"

2124 | 25°30'46.280" | 2174 | 26°12'42.394" | 2224 | 26°54'38.785" | 2274 | 27°36'36.005" | 2324 | 28°18'33.501" | 2374 | 29°00'31.825"

2125 | 25°31'36.698" | 2175 | 26°13'32.686" | 2225 | 26°55'29.226" | 2275 | 27°37'26.319" | 2325 | 28°19'23.964" | 2375 | 29°0122.161"

2126 | 25°32'26.980" | 2176 | 26°14'22.978" | 2226 | 26°56'19.529" | 2276 | 27°38'16.633" | 2326 | 28°20'14.289" | 2376 | 29°02'12.498"

2127 | 25°33'17.261" | 2177 | 26°15'13.409" | 2227 | 26°57'09.833" | 2277 | 27°39'07.086" | 2327 | 28°21'04.615" | 2377 | 29°03'02.972"

2128 | 25°34'07.543" | 2178 | 26°16'03.701" | 2228 | 26°58'00.137" | 2278 | 27°39'57.400" | 2328 | 28°21'54.941" | 2378 | 29°03'53.309"

2129 | 25°34'57.963" | 2179 | 26°16'53.994" | 2229 | 26°58'50.579" | 2279 | 27°40'47.716" | 2329 | 28°22'45.405" | 2379 | 29°04'43.647"

2130 | 25°35'48.245" | 2180 | 26°17'44.288" | 2230 | 26°59'40.883" | 2280 | 27°41'38.031" | 2330 | 28°23'35.731" | 2380 | 29°05'33.984"

2131 | 25°36'38.527" | 2181 | 26°18'34.719" | 2231 | 27°00'31.187" | 2281 | 27°42'28.484" | 2331 | 28°2426.058" | 2381 | 29°0624.459"

2132 | 25°3728.810" | 2182 | 26°19'25.012" | 2232 | 27°01'21.492" | 2282 | 27°43'18.800" | 2332 | 28°25'16.385" | 2382 | 29°07'14.797"

2133 | 25°38'19.230" | 2183 | 26°20'15.306" | 2233 | 27°02'11.935" | 2283 | 27°44'09.116" | 2333 | 28°26'06.849" | 2383 | 29°08'05.135"

2134 | 25°39'09.513" | 2184 | 26°21'05.600" | 2234 | 27°03'02.240" | 2284 | 27°44'59.432" | 2334 | 28°26'57.177" | 2384 | 29°08'55.474"

2135 | 25°39'59.797" | 2185 | 26°21'56.032" | 2235 | 27°03'52.545" | 2285 | 27°45'49.886" | 2335 | 28°27'47.504" | 2385 | 29°09'45.950"

2136 | 25°40'50.080" | 2186 | 26°22'46.327" | 2236 | 27°04'42.851" | 2286 | 27°46'40.203" | 2336 | 28°28'37.832" | 2386 | 29°10'36.289"

2137 | 25°41'40.502" | 2187 | 26°23'36.622" | 2237 | 27°05'33.294" | 2287 | 27°47'30.520" | 2337 | 28°29'28.297" | 2387 | 29°1126.627"

2138 | 25°42'30.786" | 2188 | 26°24'26.917" | 2238 | 27°06'23.600" | 2288 | 27°48'20.837" | 2338 | 28°30'18.626" | 2388 | 29°12'16.967"

2139 | 25°4321.070" | 2189 | 26°25'17.350" | 2239 | 27°07'13.907" | 2289 | 27°49'11.292" | 2339 | 28°31'08.954" | 2389 | 29°13'07.444"

2140 | 25°44'11.354" | 2190 | 26°26'07.645" | 2240 | 27°08'04.213" | 2290 | 27°50'01.609" | 2340 | 28°31'59.282" | 2390 | 29°13'57.783"

2141 | 25°45'01.776" | 2191 | 26°26'57.941" | 2241 | 27°08'54.658" | 2291 | 27°50'51.927" | 2341 | 28°32'49.749" | 2391 | 29°14'48.123"

2142 | 25°45'52.061" | 2192 | 26°27'48.237" | 2242 | 27°09'44.965" | 2292 | 27°51'42.245" | 2342 | 28°33'40.078" | 2392 | 29°15'38.463"

2143 | 25°46'42.346" | 2193 | 26°28'38.670" | 2243 | 27°10'35.272" | 2293 | 27°52'32.701" | 2343 | 28°34'30.407" | 2393 | 29°1628.941"

2144 | 25°47'32.631" | 2194 | 26°29'28.967" | 2244 | 27°11'25.579" | 2294 | 27°53'23.019" | 2344 | 28°35'20.737" | 2394 | 29°17'19.282"

2145 | 25°48'23.055" | 2195 | 26°30'19.263" | 2245 | 27°12'16.024" | 2295 | 27°54'13.338" | 2345 | 28°36'11.204" | 2395 | 29°18'09.623"

2146 | 25°49'13.340" | 2196 | 26°31'09.560" | 2246 | 27°13'06.332" | 2296 | 27°55'03.657" | 2346 | 28°37'01.534" | 2396 | 29°18'59.963"

2147 | 25°50'03.626" | 2197 | 26°31'59.995" | 2247 | 27°13'56.640" | 2297 | 27°55'54.114" | 2347 | 28°37'51.864" | 2397 | 29°19'50.443"

2148 | 25°50'53.912" | 2198 | 26°32'50.292" | 2248 | 27°14'46.948" | 2298 | 27°56'44.433" | 2348 | 28°38'42.194" | 2398 | 29°20'40.784"

2149 | 25°51'44.337" | 2199 | 26°33'40.589" | 2249 | 27°15'37.395" | 2299 | 27°57'34.753" | 2349 | 28°39'32.663" | 2399 | 29°21'31.125"
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" MSMm‘- Ascending and Decending MNaodes).

il Bﬂ!ﬂﬂﬂhﬂlm and Ephemeris give usually only the Mean Longi-

tude of the Ascending Node (Rahu) without giving ite True Longitufle. To

get the true longitude, two corrections have to be made. One is due to the

Hu;lﬂ-ﬁdﬁ in Longitwds and the other is due to the several inequalities to
whieh the node iz subject.

: The greatest of the several guantities W h
“make up the correction for Nntation is 17284, The nggregule corr tion
for the nutation in longitude may be ignored as it ranges from ~+4 197693

£-19°-098 which may be considered to he- negligible but the correction for
ﬂ"f’ greatest of the inequalities ranges from 4 1°-30'—26" to —1 c_30r—26" which
being an appreciable quantity cannot be ignored especially in the case of such a

: slowly moving point (i-e., an Indian planet) as the ascending node except on
the score of tediousness of ealeulation.

to

This inequality reaches its maximum
at least twice in the course of a year and so it cannot be ignored altogether.

Those who aim at greater precision have to apply the correction for the in-
equality (if not the correction [or Nutation also) to the position of the Ascend-
ing Node given in European Almanacs or Epherneris of Planets which are
being largely used now-a-days. The magnitude of the corrrection due to
the greatest of the reveral quantities making up the Nntation is given In
table No. 8 of the Sun. The magnitude of the correction €' due to the greatest
inequality of Node is --3426" Sine 2 (8§ —€2) where § stands for the ftrue
longitude of the S2un and €2 stands for the mean longitude of the Ascending
Mode. If we put P—2 (8§—£2), then this magnitude becomes = - H426"
Sin P. I will take an example to ilustrate the method of caleunlating the
mean and true longitndes of the Ascending and Descending Nodes :—

Example (1)—Find the Aaan and True Longitudes of Roahu and Kebw
at 5—30 p.-m. on 16—12—1924 gt Madras.

Part I.

We know from formnula No. 4 mpage lof the Section giving the explanation
and the use of the Tables of the Motion of the Moon (Rahu and Ketu), that
F:ﬂﬁﬂﬂ--ﬂ

—360°— 12
) Q_—BGU“ — I'r

_—‘35[}{’—‘393”-54-“’1 1 (See T-"'—Eﬂ?rr'ﬁrl_dﬁ in item No.h) of Part 1
—136°-4554 § of example (1) given for the Moon in page 5)
— 136°-27'—19" (1) ... from table 13 of the Moon.
2 a To neitnde of Rahun=126%4554 .
it EE; IE;;:: :Snf;tudﬂ of Ketn—the Mean long tnde of Rahu- 180°
* Tom = 136545544 180" =2316°"4554
—316°-27-19"




T S (2) of Ketu=>516"4ba"
here that our results tally with the Nautical Almanac. Nauft:
2 or Bphemeris of Planets stops hera but we have to proces
% shown below—
Par TH—{#]' Corvection for Nutation—

£2=136-4554 Ttem No. (1) above

& U= —0°-0'—-12" from Table No. 8§ of the San (2).

Part 1{b}—Caorvection for Inoquality af the Node
Correction '— - 5426" Sin P.. (formula given above).
| P=92 (8—£2)
y §—964°-17"—16" (Vide Ttem No. (8) in the Sun’s Example No- (1) in the
Sun’s Tables. '
£2=136°-27'—19" (1).
s B 02=_197°—49'_57"
- 2 (8—£02) =255°-39-54"
y S P—2 (8 —£2) —=255°-839"-54"—=255"—40" neatly-
MNow taking C=—5426" Sin P.
('=5426" Sin (255°-40")
—54926" Sin (—76°—40') from Table 1(a) of the Separate book of
Conversion of Heliogentric co-ordinates. #
/ — 5426 % [Bin—(T75°—40')] — ida (17) of ltem No. (T) at page 5
: of the separate book. -

— —5428" Bin (T5H°-40")
— __5426" x 0-9GHES
= —5257" nearly
i h ——1'”'*—5?'—3?, ‘E"..
— -—0°-0'—12" (2)
= 1o 749" ()
s U4 C—= —1°-27-49" (4) by adding (2) and (3)
) ") — 136°-27'-19" (1)
s O O (=134°-59-30" by adding (1} and (4).
. The true Tropical longitnde of Rahu—134°-59'—30"
= The true Tropical longitude of Ketu=314"-59'-30" by adding 180°.

2l (Sayana) longitude —  134°-50'-30"  314°_ 5930
'-; 3 . Eﬂﬂ—"‘tn'--.ﬂﬂ' Eﬂﬂ_4ﬂfﬁ‘33"

[

na longitude 112°-19'— 7 202°-19'— 7" Answer.
ned -* C.nversion of Heliocontric Co-ordi i encentri |
-nﬂﬂmﬁnlﬂﬂlmmﬂ Imgitud;nl:l:lﬁ Tl:;ﬁtﬂn i{::zﬂaas:;ﬁrﬂi-i

g “:‘;'E

;qﬁimln&hnﬂﬁmm longitude ' which j= bound  with
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