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ABSTRACT


This paper deals with the knowledge of ancient Indian astronomers about the subtle periodic  motions called the precession of the earth’s spin axis observable in the sky . This research focuses on the fact that the Gupta Era astronomers corrected the errors introduced in the sky chart ( zodiacal signs ) due to this fine motion whose period is approximately 26,000 years  for one cycle .  Unfortunately, this important correction is not accurately done in all the Panchangams / horoscopes made in India these days . The failure of modern Indian Panchangam / horoscope makers is illustrated by two examples.
IMPORTANCE OF GUPTA ERA IN THE INDIAN HISTORY


The Gupta Era is known for its fine art and architecture as well as for astronomy. They consider the beginning of the Siddhantic Astronomy in the year 408 AD [ Abhayankar, and Siddharth, 1993; Sharan, 2004 ]. The famous Vikram Samvat ( Era ) had its beginnings in the Chandragupta II’s time when the astronomers in his court did the back calculations to estimate the transition of the equinox from Aries to Pisces to have taken place in 57 BC, and started counting the years from that time. Aryabhatt who is also some times referred to as Aryabhatt I,  was an astronomer who made significant contributions based on the traditions of the earlier astronomers. During this era, a school of astronomy was started at Ujjain  along the lines of one  at the capital Pataliputra [ Joseph, 2000 ].

USE OF HOROSCOPES IN INDIAN SOCIETY

In India, the horoscopes have had extreme importance when settling marriages or in prediction of events in one’s life. In large number of cases, if the horoscopes of a boy and a girl  do not match then the respective parents do not agree  for such a marriage. Therefore, it is of  extremely high importance that correct horoscopes be made. 

The objective of the present work is to discuss and arrive at a correct method of horoscope making which was known to the astronomers of the Gupta Empire but it got lost in subsequent times in India.


 It would be useful to keep in mind the following facts which are given below with appropriate references:
1.  Cunningham [1970 ] mentions that Aryabhatt I, an astronomer of the Gupta Era,   had given a value for the precession of the earth’s axis as  46. 2  angular seconds.

2. Harle [ 1996 ] shows  two pictures of the Lion Capital of Udayagiri as Figs 36 , and 37 depicting Rashis. He gives the description of these on  page 41. Presently, it is  being kept in Gwalior museum, Madhya Pradesh, India. 

3. Kaye [ 1981 ]  has divided the Hindu astronomy into three parts; the first one is the ancient Jyotish Vedanga ; the second - he considers  as between 200 to 500 AD – much of which is during the Gupta Era ( After 320 AD )  ; the third being after the second which is roughly later Gupta Era , and Post Gupta Era. He says that the Greek astronomy made inroads into India starting with the second period.  Hence, it opens the possibility that knowledge of processes such as precession could have been known to the astronomers in India starting 200 AD which is prior to Chandragupta II  Vikramaditya.
HISTORICAL REVIEW OF CALENDARS IN EUROPE AND INDIA


The reference contains a few books on basic astronomy which would be helpful to the readers. These are authored by  Abel or by Payne- Gaposchkin, C., and Haramundanis, K.

In India, there are  two commonly used calendars - The first one is the Saka which starts from 78 AD when the Shalivahana king of South India defeated the Saka king of Malwa and  the second one is called the Vikram calendar which starts from 57 BC.  This calendar is extensively used in North India . 


The starting year of 57 BC has unfortunately caused widespread confusion amongst the Indian historians. Thinking along the lines of  the  Saka calendar, many historians thought that there must have been a king called Vikramaditya in 57 BC in Ujjain in whose name this Vikram Era has been named. Such a line of thinking was challenged and disproved by Sircar [1969 ] . 


The reason why 57 BC is the starting year of the Vikram Era has been published in [Sharan, 2004] . In this work, it was shown that the Gupta Era astronomers back calculated the year  57 BC as the year when  the shifting of the spring equinox from the sign Aries to Pisces took place thereby we entered into the Era of Pisces ( refer to the Table 1 for the names and the angular spans of these signs ). This shifting or the precession of the equinoxes has a cycle  ( 360 degrees rotation ) of 26, 000 years approximately ; this amounts to about 49.846 angular seconds per year or for one degree shift - approximately 72 years .

The change of seasons on the earth  take place due to the orientation of this earth’s axis with respect to the sun ( refer to Fig. 1 ) . Even though the precession is an extremely slow process ( refer to Fig. 2 ) yet it causes significant shifts in the weather pattern when taken over long span of time. The reason behind the calendar reforms in Europe in the year 1582 by Pope Gregory was this process of shifting of the equinoxes [ Snowden  http://www.infoplease.com/spot/gregorian1.html  ]. 

In the year 1582 in Europe, they observed that the Easter was taking place towards the summer - which ( the Easter ) was a spring festival back in 325 AD . The spring equinox took place on March 21 in 325 AD but was taking place on March 11 in 1582 AD.  In order to stop this drift towards the summer, the Pope ordered a reform in the prevalent Julian calendar those days.  One of the reforms in the calendar was that the time length of a year was made slightly shorter than the older year and this new year was called a Tropical Year.

However, the problem that happened with this reform was that the zodiacal signs (when viewed from the earth in the sky  ) which were  static under old definition of a year )   started getting  angularly displaced  after the end of  a  shorter Tropical Year.  But, the  European astrologers kept the same equal twelve divisions of the ecliptic and continued to call the new or the imaginary zodiacal signs which now started from the point of the equinox in the sky ; they called these new  twelve divisions  by the same corresponding names as the old ones even though the actual ones ( the corresponding constellations ) had undergone angular shift due to the precession.

The Gupta Era astronomers had used the actual static signs named after the constellations [ Harle, 1996 ]. However,  after the end of the Gupta Empire - India went through upheavals in its history [ Tripathy, 1985 ;Wolpert, 1993 ] with the result that the knowledge of the Gupta Era astronomers who had accurate knowledge of the constellations or the zodiac signs - did not get passed  down to  later astronomers.  

After India’s independence in 1947 , some calendar reforms were made  but even those who were involved in the calendar reforms - were not aware of the excellence achieved by the Gupta Era astronomers in horoscope making. The result was that there has been utter confusion in horoscope making after the independence. This fact is very well discussed by Kaul [http://groups.yahoo.com/group/hinducivilization/]. This reference can be accessed by taking the following steps:

STEP 1

Go the website


http://groups.yahoo.com/group/hinducivilization/
STEP 2

After going to the website, click on ‘ Files ‘ which appears on the left column at this site. The appearance of the left column is shown in Fig. 3

STEP 3

Go through  the alphabetical list of files, and download the file called – ‘ Rashi5.doc ‘ .


The Indian horoscopes differ from the European ones where  ( in the Indian ones ) a correction called an ‘ ayanamsha ‘ is applied to the moving or shifting European zodiacal sign values. But, unfortunately different horoscope makers like those following the  Surya Sidhanta,  Lahiri, Raman, Cyril Fagan, Grahalaghava - make different amounts of corrections -  which is highly irrational as explained by  Kaul. The Indian or the Hindu horoscope makers use what is called the  Nirayan system where they back calculate to match with the static zodiacal signs .  Those interested in reading more about the Surya Siddhanta can refer to the books by Burgess or  by Sastri, and Wilkinson given in the reference.
ILLUSTRATIVE EXAMPLES


In order to explain the objective of this work, two examples are used. Tables 2, and 3  show the details of the calculations used by Shakuntala Devi ,the famous mathematician [ Devi,   1995 ], and by the author of this paper. 

In Table 2, the person whose name has been assumed, was born at Calcutta ( Latitude  22.30o N,  Longitude 88.20o E ) at the time , date etc. shown in the table. The signs and the values of angles using the Table 1, according to the European system , are given in columns 2 and 3.   The planetary positions in their respective signs are given in column 4. The total value of the angles for each of the planets starting from the equinox position is shown in column 5.   The ayanamsha used by Devi is given in column  6. It should be noted that the zero value of the ayanamsha -  at the precession rate of 49.846 angular seconds per year – would be corresponding to the year 260 AD approximately. The Nirayan values, after subtraction using the ayanamsha , are shown in column 7. One can conclude that - according to Devi based on her value of ayanamsha,  the first point of Aries ( going backwards )  must have been in the year 260 AD, and not 57 BC.   This  is contradicted based on the work by Meeus .  Kaul has referenced the work by   Meeus as “(Jean Meeus – Morsels of Astronomy, published by Willman-Bell, USA. Page No. 304 ) . Meeus has   calculated the transition to have taken place in the year 68 BC which is not very far from those by the Gupta Era astronomers.  

The results after applying the correction are shown in column 7 and the corresponding Rashis in the Nirayan system are shown in column 8.  If we use the 57 BC as the reference, we would have the ayanamsha shown in column 9 and the results, after the use of this ayanmasha , will be what is shown in column 10 . The Rashis are shown in column 11 corresponding to the values to  column 10.


In the Table 2, it is quite clear that the Rashis of the Sun and the Moon are different from those in column 8 where improper ayanamsha was used. 

Table 3 shows the results of a person born at Delhi at the time stated in the caption of this table. These results again show that the signs for the Sun and Saturn are quite different from those in column 8. 
CONCLUSIONS


In the present work, the knowledge of ancient astronomy in India , especially  during the Gupta Era ,  was discussed . It was explained that the lack of existence of documentations or other forms of evidences from those days,  in the present day , India,  is due to upheavals in Post Gupta Era India. Using two examples it was shown that :

 ( 1 ) Indian Panchangas / horoscopes are being made with errors, 

( 2 ) Similar is the situation with European ones also. 

( 3 ) Lastly, the names of zodiacal signs whether the  Indians or the Europeans - are misleading because such horoscopes do not depict the correct alignments of planets etc with actual constellations ( signs ) in use 2000 years ago. 
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TABLE 1: ZODIAC SIGNS AND THEIR STARTING ANGLES
	Zodiac

Sign
	Abbreviation
	Starting Angle,

Zodiac Sign

	Aries
	Ar
	0

	(Mesha)
	
	

	Taurus
	Ta
	30

	(Vrishaba)
	
	

	Gemini
	Ge
	60

	(Mithuna)
	
	

	Cancer
	Ca
	90

	(Karkata)
	
	

	Leo
	Le
	120

	(Simha)
	
	

	Virgo
	Vi
	150

	(Kanya)
	
	

	Libra
	Li
	180

	(Tula)
	
	

	Scorpio
	Sc
	210

	(Vrishchika)
	
	

	Sagittarius
	Sa
	240

	(Dhanu)
	
	

	Capricorn
	Cp
	270

	(Makara)
	
	

	Aquarius
	Aq
	300

	(Kumbha)
	
	

	Pisces
	Pi
	330

	(Meena)
	
	


TABLE 2 – Name Manju ; Birth – Calcutta , India on December 19, 1954 at 18:00 Hours

	PLANET
	SIGN

EUROPEAN
	ANGLE -SIGN
	PLANETARY
POSITION
	ANGLE EUROPEAN
	AYANAMSHA

( DEVI )
	ANGLE

( DEVI )
	SIGN

( DEVI )
	AYANAMSHA

( VIKRAM )
	ANGLE

( VIKRAM )
	SIGN

( VIKRAM )

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	Sun
	Sagittarius
	240.000
	27.050
	267.050
	23.450
	243.600
	Sagittarius
	27.845
	239.205
	Scorpio*

	Moon
	Libra
	180.000
	23.560
	203.560
	23.450
	180.110
	Libra
	27.845
	175.715
	Virgo*

	Mercury
	Sagittarius
	240.000
	23.430
	263.430
	23.450
	239.980
	Scorpio
	27.845
	235.585
	Scorpio

	Venus
	Scorpio
	210.000
	18.050
	228.050
	23.450
	204.600
	Libra
	27.845
	200.205
	Libra

	Mars
	Pisces
	330.000
	10.510
	340.510
	23.450
	317.060
	Aquarius
	27.845
	312.665
	Aquarius

	Jupiter
	Cancer
	90.000
	28.150
	118.150
	23.450
	94.700
	Cancer
	27.845
	90.305
	Cancer

	Saturn
	Scorpio
	210.000
	17.090
	227.090
	23.450
	203.640
	Libra
	27.845
	199.245
	Libra


TABLE 3 – Name Mahendra ; Birth - Delhi , India on December 17, 1939 at 18:00 Hours

	PLANET
	SIGN

EUROPEAN
	ANGLE -SIGN
	PLANETARY
POSITION
	ANGLE EUROPEAN
	AYANAMSHA

( DEVI )
	ANGLE

( DEVI )
	SIGN

( DEVI )
	AYANAMSHA

( VIKRAM )
	ANGLE

( VIKRAM )
	SIGN

( VIKRAM )

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	Sun
	Sagittarius
	240.000
	24.410
	264.410
	23.242
	241.168
	Sagittarius
	27.637
	236.773
	Scorpio*

	Moon
	Pisces
	330.000
	9.590
	339.590
	23.242
	316.348
	Aquarius
	27.637
	311.953
	Aquarius

	Mercury
	Sagittarius
	240.000
	3.230
	243.230
	23.242
	219.988
	Scorpio
	27.637
	215.593
	Scorpio

	Venus
	Capricorn
	270.000
	20.200
	290.200
	23.242
	266.958
	Sagittarius
	27.637
	262.563
	Sagittarius

	Mars
	Pisces
	330.000
	18.120
	348.120
	23.242
	324.878
	Aquarius
	27.637
	320.483
	Aquarius

	Jupiter
	Pisces
	330.000
	29.450
	359.450
	23.242
	336.208
	Pisces
	27.637
	331.813
	Pisces

	Saturn
	Aries
	0.000
	24.310
	24.310
	23.242
	1.068
	Aries
	27.637
	356.673
	Pisces*
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FIG. 1  MOTION OF THE EARTH AROUND THE SUN

[image: image2.png]FIG. 2 PRECESSION OF THE
EARTH'S AXIS
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FIG. 3 A VIEW OF THE LEFT COLUMN AT THE
WEBRSITE.
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