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Astronomy in Vedic Times (Indian Astronomy Before Common Era)
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Workshop on Promoting History of Science in India IIT Gandhinagar 16th March 2013



Astronomy is widely known But what is Vedic Times! LAGADHA’S VEDANGA JYOTISHA MENTIONS THAT THE WINTER SOLSTICE STARTS WHEN SUN IS AT THE START OF DHANISHTHA NAKSHATRA VARAHA MIHIRA MENTIONS THAT DURING HIS TIME UTTARAYANA STARTED WITH SUN AT ¼ OF UTTARASHADHA BUT IN ANCIENT TIMES (of Parashara) W.S. WAS AT THE START OF DHANISHTHA VARAHA MIHIRA LIVED DURING 505-590 AD. HENCE THE DATE OF VEDANGA JYOTISHA CAN BE SHOWN TO BE 1200-1370 BCE THIS WOULD ALSO BE THE DATE OF PARASHARA



HERE IT IS SAID THAT WINTER STARTED WHEN SUN WAS AT THE MID-POINT OF DHANISHTHA. THIS WAS POSSIBLE DURING 1600-1800 BC
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EARTH MOTION - PRECESSION OF THE EQUINOXES.mpeg



https://www.youtube.com/watch?v=HOPznRRiWOg



PRESENT DAY DHRUVA 2000 CE



ANCIENT DHRUVA in 3000 BCE



Due to precession of equinox the background stars seem to shift. There was no visible fixed bright Polestar (Dhruva) 5 during -1500 to +500



Siddhantic Mathematical Astronomy does not recognize ‘Dhruva’ as a visible star fixed at the North Celestial pole.



But BRAHMANDA, VISHNU & OTHER PURANAS describe Dhruva as a visible star at the end of a constellation with 14 stars known as Shishumara that is an animal figure like Gharial/Porpoise/Whale



The commentator on V.P. states that this Shishumara is as per the Vedas.
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Oil Mill Model
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The movement of sun and other celestial bodies is explained as induced from Dhruva, who resides at the tail of the Śiśumāra. Like the lump of clay in the middle of the potter’s wheel moves slowly sitting at the navel, Dhruva rotates. Dhruva moves in circles day and night consisting of 30 muhūrtas in the middle of the two directions (north and south). Like the navel of the potter’s wheel stays in the same place, so also Dhruva should be known to be rotating there itself. (Ch 21.v 94, 95,96) Listen to this (explanation of mine) which is real and observable but mystifying people. He, who is at the tail of the (constellation) looking like a śiśumāra; Dhruva the son of Uttānapāda, has become the main pivot of the pole in the sky. Verily, he rotates the sun, the moon and the planets continuously. The stars follow him who is himself moving like a wheel. (Ch 22. v5, 6,7) Śiśumāra means Whale or Dolphin or Gharial
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IN ANOTHER PLACE DHRUVA IS COMAPRED TO THE PIVOT OF THE CENTRAL POLE OF THE TRADITIONAL OIL PRESS (TAILA-PIDACHAKRAVAT). THE ANOLOGY IS THAT THE PLANETS ARE DRIVEN LIKE BULLOCKS BY DHRUVA WHO SPINS AT THE CENTRE THROUGH INVISIBLE LIGHT RAYS. THIS PRESUPPOSES THE ‘VATARAJJU’ OR AIR STRINGS & ‘PRAVAHA’ OF LATER SIDDHANTA ASTRONOMY. THE CONCEPT OF OBLIQUITY IS IMPLIED IN THIS MODEL.
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Names of the 14 stars of the Shishumara constellation and the corresponding body parts making up the animal figure
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In this fashion all the celestial bodies move being bound to Dhruva. In the sky he is (in) the starry Śiśumāra. This Śiśumāra should be known by its shape and divisions.



uttānapādastasyātha vijñeyah sottarā hanuh | yajñodharastu vijñeyo dharmo mūrdhānamāśritah || hrdi nārāyanah sādhyo aśvinou pūrva pādayoh | varunaścaryamācaiva paścime tasya sakthinī || śiśnam samvatsarastasya mitraścapānamāsritah | pucche agniścamahendraśca mārīcah kaśyapo dhruvah || tārakāh śisumārasya nāstam yāti catuśtayam || agnīndra kaśyapānam to caramo’sau dhruvah smrtah || (Ch 23 v.102-107)



His (Śiśumāra’s) upper jaw should be understood as Uttānapāda. Yajña (Kratu) is known as the lower jaw and Dharma as the head. At the heart is Nārāyana (Sādhya). The twin Aśvins occupy the fore legs while Varuna and Aryamā are at the hind legs. Samvatsara is the genital and Mitra occupies the seat. In the tail are Agni, Mahendra, Mārīca-Kaśyapa and Dhruva. The (previous) 11 four stars of the Śiśumāra never set. Dhruva is remembered as the last one after Agni, Indra and Kaśyapa.



Purana Names: 1.Dharma: Head 2.Uttanapada: Upper Jaw 3.Kratu: Lower Jaw 4.Narayana: Heart 5.Samvatsara: Genital 6-7 Ashvins: Forelegs 8-9. Aryama-Varuna: Hind legs 10.Mitra: Seat 11.Agni: Tail-1 12.Indra: Tail centre 13.Kashyapa: Tail-3 14.Dhruva: Tail end.



14 STARS NAMED ON THE FIGURE SHISHU MARA



CELESTIAL ANIMAL FIGURE



MEDITATION ON THE CONSTELLATION IN THE EVENING IS ENJOINED BY THE VEDIC TEXT



ABHAYA= DHRUVA AT THE END



(Tai. Aranyaka of Yajurveda II.19.1) ….dharmo mūrdhānam brahmottarāhanuh yajño’dharā visnurhrdayam samvathsarah prajananam aśvinau pūrvapādāvatrirmadhyam mitrāvarunavaparapadau agnih pucchasya prathamam kāndam tata indrastath prajāpatirabhayam caturtham sa vā esa divyaśśākvaraś- śiśumārah …….dhruvastvamasi dhruvasya ksitamasi tvam bhūtānāmadhipatirasi tvam bhūtānāmśrestho’si tvām bhūtānyupaparyāvartante……śiśukumārāya namah|| ….Dharma is the head, Brahma is the upper jaw, Yajña is the lower jaw, Visnu is the heart, Samvatsara is the genital, Aśvins are the fore legs, Atri is the center, Mitra and Varuna are the hind legs. Agni is the first stem of the tail, then Indra, then Prajāpati and Abhayam is the fourth. This is the shining celestial Śiśumāra…….You are Dhruva, you are the place of Dhruva……You are the Lord of the Beings (Bhūtāh); you are the 14 best among them. Beings go around you ……



In another Vedic accented text Ekāgni-kānda also belonging to the Krsna-yajurveda, hymns of the marriage ritual are given. The hymn for observing and addressing Dhruva is dhruvaksitih dhruvayonih dhruvamasi dhruvatasthitam | tvam naksatrānām methyasi sa mām pāhi prtanyatah || (I.9) Here the quality of Dhruva as a star is said to be fixed. Dhruva is praised as the methi or the fixed column to which the naksatras are bound. The commentator Haradatta explains the word methi as khalevāli, a thick wooden peg fixed in the ground, to which animals are tied so that they do not stray away. 15



NORTHERN SKY SEEN FROM KURUKSHETRA AROUND 3500 BC
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Constellation Draco. Sky picture with Thuban as the Pole Star (c 2800 BC)



we get the date of α-Draconis being the Pole Star as 3200-2400 BCE. In this long period, the declination of this star varied from 870 56’ to 87036’, reaching 89053’ in 2830 BCE. The naming of the Vedic star Abhaya (No-fear) as Dhruva (Fixed, Certain) in the Śiśumāra should have happened during this period, which gives a broad relative chronology. By 1900 BCE the separation of Dhruva from NCP increased to 50 and the circumpolar nature of the star would have been evident to observers of the night sky. Thus, a conservative lower estimate for the north star to have acquired the name Dhruva would be c 2400 BCE. 18



Maitrayani Aranyakaof the Yajurveda; We have seen that this text belongs to 1800 BCE based on the winter solstice at middle-ofdhanishtha Movement of Dhruva
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The declination changed to nearly 820 by 1500 BCE and the drift of the star away from the NCP should have been glaringly evident for observers in India. In the Maitrāyanī (Maitrī) Upanisat (I.4) one of the important question posed by King Brhadratha to Sage Śākāyanya was, why Dhruva drifts, why the air strings holding the celestial bodies dip ? (kim…..dhruvasya pracalanam…vātarajjūnām nimajjanam). Implication: the North Star understood by us as fixed has changed its position; an unmistakable reference to the effect of precession as noted by King Brhadratha 20



DHRUVA IS SUPPOSEDLY FIXED. BUT SHIFTING OF DHRUVA IS MENTIONED IN SEVERAL ANCIENT TEXTS. Mahabharata



BASED ON THE PLANET POSITIONS AND ECLIPSES MENTIONED IN MB THE DATE OF THE MB CAN BE FIXED AS 1493-1443 BC HENCE “DHRUVA “ WAS NOT AT THE NORTH CELESTIAL POLE IN THE ABOVE PERIOD, HAVING SHIFTED W.R.T OTHER REFERENCE OBJECTS
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Whitney wrote “….any star not too distant from the pole would have satisfied both the newly wedded woman and the exhibitor; there is no need of assuming that the custom is one handed down from the remote period when α-Draconis was really very close to the pole, across an interval of two or three thousand years during which there is no mention of pole-star, either in Veda or in Brāhmana.” Ref: [W.D. Whitney (1895) On a recent attempt by Jacobi and Tilak to determine on Astronomical Evidence the Date of the earliest Vedic Period as 4000 BC. The Indian Antiquary, 24, 361-369]



Keith, commented on the Hindu marriage ritual “…the argument from the pole star assumes an accuracy in the demands of the primitive Indian wedding ritual which is wholly unnatural.” He continued “…..a passage which consists of foolish reasons for preferring one or other of the Naksatras; we are in the same region of popular belief as when in the Sutra literature the existence of Dhruva, a fixed polar star, is alleged.” He added a foot note, as though not satisfied with his arguments (p 79); “The pole star, Dhruva, appears in the Grhya Sutras only.” Ref: [B.Keith (1925) The Religion and Philosophy of the Veda and Upanishads Harvard Univ. Press, USA.] 22



CONTRARY TO THE JUDGEMENTS OF KEITH AND WHITNEY DHRUVA AS A FIXED NORTH STAR WITH THE DETAILS OF THE CONSTELLATION SHISHUMARA TO WHICH DHRUVA BELONGED HAS BEEN UNEQUIVOCALLY PRESERVED IN THE VEDIC AND PURANA TEXTS.



We have to accept, at the least minimum, that votaries of a particular Vedic group in India beheld and preserved a sky picture of a Dolphin/Gharial like figure with fourteen stars, the last star on the tail looking fixed without any observable motion with respect to other stars, some time in 3200-2800-2400 BCE PANCHAVIMS’A BRĀHMANA OF THE SĀMAVEDA MENTIONS S’ARKARA SĀMAN ASSOCIATED WITH23 S’IS’UMĀRA AS HELPFUL IN CROSSING THE OCEANS



Brahmanda purana bhaksārtham amrtam somah pournamāsyām upāsate | ekām rātrīm suraih sarvaih pitrbhih sarsibhih saha || somasya krsna-paksādau bhāskarābhimukhasya tu | praksīyante pitr-devaih pīyamānāh kalā-kramāt trayaśca trimśataścaiva trayah-trimśat tathaiva ca | trayaśca tri-sahasrāśca devāh somam pibanti vai || ityetaih pīyamānasya krsnā vardhanti vai kalāh | ksayanti tasmāt śuklāśca krsnā āpyāyayanti ca || (I- 23.66-69) Moon is approached by all the deities, manes and rsis for a night on Full moon, for partaking amrta. From the beginning of the dark fortnight, parts of moon facing sun, decrease being drunk by pitr-devatās digit by digit. Three hundred and three, then thirty-three and again three thousand and three gods drink soma. (33+303+3003=3339) Being drunk this way, the dark digits increase with corresponding decrease in the bright digits. The above number is the number of Vishvedevah (All-gods) of the Rigveda ! These are important in rituals connected with ancestral rites. The ritualistic correlation between moon and pitrs is wellknown but the astronomical 24 link is intriguing!



The count started on a Full Moon to proceed till amāvāsya and stopped till the next Full Moon, to repeat again in the same fashion with gaps in the bright fortnight. This number is the count of tithis in the dark fortnights summed up as 3339 sequentially for a special purpose. If both the fortnights were to be included, this count would be 3339x2=6678 tithis. 6678/30 = 222.6 lunations, which in round figures is the eclipse cycle of 223 synodic months. Vedic months were lunar but the year was solar. It is known from the Vedāńga Jyotisa one solar year was taken to have 371 tithis. 3339x2=6678= 371x18 Hence 3339 is a proxy for the 18 year eclipse period.
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TRADITIONALLY RV HYMNS ARE MEANT TO BE INTERPRETED IN THREE WAYS ADHIYAJNA, ADHIDAIVA & ADHYATMA. ADHIYAJNA: SACRIFICIAL, RITUAL MEANING ADHIDAIVA: MEANING AS GODS, CELESTIALS ADHYATMA: PHILOSOPHICAL, ESOTERIC, MYSTIC SOMA IN THE ADHIDAIVA MEANING IS THE MOON Candramā vai somo devānāmannam tā pournamāsyāmabhisunvanti (Śa. Br. 11.1.5.3) (YĀSKA’S NIRUKTA 11.4-5) atha adhidaivatam| somam yam brahmāno viduh candramasam na tasya aśnāti kaścana deva iti|| 26 somo rūpaviśesaih osadhih candramā vā



Darsha-purnamāsa Ishti also called DP-Yaga has direct astronomical connection with the Moon. Darsha=New Moon Purnamāsa=Full Moon The ritual is ordained to be observed under the Shrauta system which is very well recorded in the Vedic Kalpa texts.



WE SEE THAT DP-ISHTI WAS NOT ONLY A YAJNA/YAGA BUT WAS TAKEN TO BE PRESCRIBED BY THE RIGVEDA AND THE YAJURVEDA. THE MANTRAS USED IN DP APPEAR IN THE KYV , TAITTIRIYA BRAHMANA TEXT EXTENSIVELY. BUT WHAT ABOUT THE RIGVEDIC CONNECTION? 27



Pt. V.R. PARANJAPE MYSORE



DP YĀGA IN PROGRESS OBSERVE THAT THERE IS NO FIRE IN THE ANTARVEDI ONLY DARBHA GRASS IS SPREAD.
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THE DP-VEDI IS CALLED ANTARVEDI IN THE SHROUTA PRAYOGA OR PRACTICAL BOOKS. THIS IS BETWEEN THE AHAVANIYA AND THE GāRHAPATYA ALTARS. AHAVANIYA IS TO THE EAST ABOVE THE DP-VEDI. GāRHAPATYA IS TO THE WEST BELOW THE DP-VEDI. VEDIC SYMBOLISM GĀRHAPATYA IS THE EARTH ĀHAVANIYA IS THE SKY



(S’a.Br 7.1.1.13) (S’a.Br. 8.2.1.2)



DP-VEDI IS IN BETWEEN. THAT IS THE ANTARVEDI. (This is just a region of space in the sky) THIS SYMBOLISM PROVIDES THE CLUE THAT THE DP-VEDI IS SOME TYPE OF REPRESENTATION FOR THE MOON. HENCE THE FIGURE IS CALLED DĀRSHIKI OR DARS.A-PURN.AMĀSA VEDI IN THE SULBA TEXTS.



WHAT PHYSICALLY OBSERVABLE SKY PICTURE COULD HAVE LEAD THE 29 ANCIENTS TO THIS REPRESENTATION OF THE MOON?



CONSTRUCTION OF DP-VEDI AS PER THE S’ULBA SUTRAS A
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East



D



EW=96 angula



FIRST AN ISOSCELES TRAPEZIUM SYMMETRICALLY LAID OUT ABOUT E-W LINE IS CONSTRUCTED. B



ABCD=5376 sq angula Nothing special !



64 West



RN IYENGAR-BANGALORE



C



But this is reduced in a very peculiar deliberate fashion.



30 30



WITH C&D FIXED POINT F IS CHOSEN SUCH THAT DF=CF=CD PERPENDICULAR TO CD. AN ARC OF A CIRCLE WITH CENTRE AT F IS DRAWN PASSING THROUGH C AND D. THIS IS REPEATED ON THE NORTHERN SIDE. ALSO ON THE OTHER TWO SIDES TO GET THE PECULIAR DOLL SHAPED FIGURE. WHY THIS SHAPE AND REDUCTION IN AREA?



F



RN IYENGAR-BANGALORE



DC-DF=CF
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Āhavaniya DP VEDI



Dakshinagni



Garhapatya THE AREA OF THE CUT OUT ARC REGION = (π/6 - √3/4) CD2 The length of the side CD is 96⅓ units, which is slightly more than the height of the trapezium. The area cut out on the four sides of the trapezium can be found to be 2261 units. HENCE THE EXACT AREA OF THE 32 DP-VEDI FIGURE IS = 3115 sq. angula



The above EXACT value is based on the presently known accurate values of the irrational numbers π and √3. However in the Vedic period the priests handled these irrational numbers rather approximately and perhaps computed the area of the arc by dividing it into squares and triangles. What area the manuals aimed at for the DP-altar? The best of the ancient approximations were π = 3.0885 and √3 = 26/15 (Ref: Sen and Bag) Hence the area they implied to remove from the trapezium was equal to 2032 square units making the area of the altar to be 3334 to 3345 units.



This result is remarkable since the average of the two values happens to be 3339, a number stated twice in the Rgveda for invoking a special agni called SAUCIKA-AGNI by a group of deities called VIŚVEDEVĀH for a celestial sacrifice linked 33 with the MOON.



Hymn (10.51) is in the form of a conversation between devāḥ and agni, where in (v.2), agni wonders ‘how many gods have clearly beheld my form’. There is also an allusion, like in RV (3.9) considered previously, to agni hiding in secret places. The legend outlined in the hymn is briefly as follows. Agni had three elder brothers who were doing the work of carrying sacrificial offerings to gods. The three died due to the harsh vasat sounds uttered during the sacrifices. Hence the youngest fire known as Saucīka fearing the same treatment will befall him was hiding in waters, till viśvedevāh found him and requested him to come out and help in carrying sacrificial offerings to gods. The number 3339 appears in RV 3rd Book; in the RVKhilasuktas; Shukla YV and the Taittiriya Brahmana. Symbolism preserved precisely in the puranas VIŚVEDEVĀH COUNTED AS 3339 IN THIS HYMN
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TWO OF THE HYMNS USED IN THE DP-RITES ARE ALSO FROM THE SAUCIKA HYMNS OF THE RIGVEDA 10TH BOOK IN THE RITUAL NO FIRE IS LIT ON THE DP-VEDI. IT IS SPECIALLY CREATED FOR INVOKING THE PITRS (ANCESTOR DEITIES), AND VIŚVEDEVĀH . DARBHA GRASS IS SPREAD FOR THE INVOKED DEITIES CALLED BARHISHADA. THE ABOVE POINTS PROVIDE A WAY TO UNDERSTAND THE DP-VEDI IN THE DP-RITUAL AND ITS ASTRONOMICAL BACKGROUND GOING BACK TO THE RIGVEDA . SAUCIKA HYMNS (RV 10.51, 52, 53) ARE ABOUT AGNI, VIŚVEDEVĀH , 35 & SOMA THAT IS MOON



IT IS MOST LIKELY THE COUNT OF THE DARK NIGHTS WAS KEPT ON THE GROUND WITH PEBBLES OR STONES APPROXIMATELY MARKING THE POSITION OF THE MOON AS SEEN IN THE SKY. QUITE SURPRISINGLY IN THE SOLAR ECLIPSE DESCRIPTION IN THE RIGVEDA (RV 5.40) THERE IS A REFERENCE TO ATRI BRINGING TOGETHER STONES TO RELEASE THE SUN FROM THE SHADOW,



THE VARIATION IN THE DECLINATION OF THE MOON WHICH SWINGS FROM 18 DEGREES TO 29 DEGREES GIVES THE PECULIAR SHAPE. THIS CAN BE EASILY VERIFIED 36



Position of moon in the sky plotted with the Celestial Equator as the E-W line covering 18.6 years or 230 lunations



Position of moon for 3339 consecutive nights only in the dark fortnights starting from 7th Sept 2006 a lunar eclipse



On 18th Sept 2024 a lunar eclipse is possible
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. THE SUTRAS THAT DESCRIBE THE CONSTRUCTION OF THE DP-VEDI ARE ALSO SILENT ON THE SECRET BEHIND ITS SHAPE AND AREA. BUT THE RV SAUCIKA HYMNS & THE 3339 VIŚVEDEVĀH UNAMBIGUOUSLY POINT OUT THE ARCHAIC ASTRONOMY BEHIND THE DP-VEDI. IT IS SURMISED THE SAUCIKA HUMNS OF RV REFLECT A FORGOTTEN SCIENCE THAT WAS KNOWN DURING ITS PERIOD. THE BRIHADDEVATA SAYS FORTY SEERS (WITH NAMES GIVEN) KNEW THE SECRET BEHIND THE VIŚVEDEVĀH. 38



PARASHARA TANTRA SAMHITA (1400 BCE)



The winter season śiśira-rtu started with sun and moon at the beginning of star division śravisthā also known as dhanisthā. Summer started when sun was at the middle of āślesā. THE ABOVE SEASON POSITION OF SUN INDICATES THAT THE INITIAL ERA OF PS IS C 1400 BC; SAME AS FOR VEDANGA JYOUTISHA OF LAGADHA. PS GIVES INFORMATION ABOUT SUN, MOON,RAHU, PLANETS, KETU, METEORS,…. -----



wÉhqÉÉxrÉÉ cÉlSìqÉxÉxiÉiÉÉå AkÉïwÉ¹å cÉÉÌSirÉxrÉÉÍpÉmÉÔÎeÉiÉqÉÉWÒûÈ AÉcÉÉrÉÉïÈ| xÉmiÉSzÉ§ÉrÉÉåSzÉmÉÇcÉÌ§ÉÇzÉiÉç qÉÉÍxÉMüÉÌlÉ cÉålSÉåx§ÉÏÍhÉ ÌuÉxÉÎlkÉ aÉëWûhÉÉÌlÉ| Our teachers said: moon gets eclipsed at six months and then sun at six-and-half months interval. Seventeen, thirteen and thirty-five monthlies are the three Visandhi eclipses of moon.



The seven paths of Parashara harmonize with the seven visibility windows of Mercury in a year. Depending on the year beginning there would be 3 or 4 visibilities in the morning or evening. The naked eye visibility periods are rarely equal. The day-numbers given by Parashara if assigned to each nakshatra as mentioned by him add up to 364 days, covering a full year.



Varaha-mihira derides the planet-lore of ancients such as above by Parashara as of no value. Fortunately Utpala relates the stories as above of Agastya and a few other celestial bodies. The helical rise of Agastya has been a pet problem in later Astronomy. Bhattotpala says Parashara’s condition are ‘Utpata’ or anomalous. But for c 1400 BCE Parashara was correct!



Hasta
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Rohini
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SUMMARY WE HAVE SEEN THAT AROUND 1500 BCE THERE WAS DHRUVA CENTERED CIRCULAR MOTION MODELS FOR PLANETS, SUN AND MOON. IT IS CERTAINLY POSSIBLE THEIR MOVEMENT WOULD HAVE BEEN OBSERVED CAREFULLY. PARĀSHARA –TANTRA-SAMHITA PROVIDES EVIDENCE FOR OBSERVATION OF VENUS, MERCURY AND OTHER PLANETS. ALSO STAR AGASTYA & A FEW COMETS. THIS TEXT IS AVAILABLE ONLY AS QUOTATIONS BY VARĀHA-MIHIRA, UTPALA & BALLALA SENA. VARĀHA & UTPALA GENERALLY SAY THAT PARĀSHARA’S STATEMENTS ARE WRONG. BUT FOR THE TIME AND PLACE OF OBSERVATION 49 PARĀSHARA WAS CORRECT!



LUNAR NUMBER 3339 OF THE RIGVEDA SYMBOLISM IS WELL PRESERVED AS THE NUMBER OF DEITIES DRINKING SOMA (DECREASING PHASES OF MOON) THE SHAPE & AREA OF THE FULLMOON ALTAR SYNCHRONIZE WITH THIS NUMBER THIS NUMBER IN TURN IS A LONG COUNT OF TITHIS IN THE DARK FORTNIGHTS REPRESENTING THE SO CALLED SAROS OF 223 SYNODIC MONTHS ~18-YEARS



WRONGLY ATTRIBUTED TO THE CHALDEANS BY MAIN STREAM HISTORIANS & SCIENTISTS. 50



ASTRONOMY IN VEDIC TIMES WAS DHRUVA CENTRIC Six Phases of Dhruva-S’is’umāra 1. Dhruva approaching the pole (S’is’umāra in RV 1.116.18) 2. Fixed Dhruva c 2800 BCE: Taittiriya Āranyaka Period 3. Dhruva seen to be rotating: c 2400 BCE. Earth-Meru Model. Preserved in the Brahmānda, Vishnu Purāna. Ekāgnikānda of YV 4. Dhruva seen to drift: 2000-1400 BCE, Maitrāyani Upanishat, Mahabharata, Parāshara-tantra-samhita, Remembered ritualistically in the Grihya Sutras. 5. Dhruva child of Uttānapāda, near Vishnu-pāda: 1000BCE-Even Now! 6. Dhruva at NCP forgotten and taken as a point on the sphere. 7. Padmanābha c1500 AD discovers it as α-U.Minor in DhruvaMatsya, not in the Vedic S’is’umāra ! Alberuni in 11th Century writes that orthodox Hindus believe that their Pole Star Dhruva is in the constellation Draco known as 51 S’is’umāra in India and as susmar in Persia.



THANK YOU



THANKS TO OUR ANCIENTS FOR THE CULTURE OF SCIENTIFIC NATURALISM
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Astronomy in Vedic Times (Indian Astronomy before Common Era) R.N.Iyengar Centre for Ancient History and Culture Jain University, Bangalore ([email protected])



Abstract Astronomy popularly means knowledge about stars, planets, sun, moon, eclipses, comets and the recent news makers namely, asteroids and meteorites. Ancient people certainly knew something about all of the above though not in the same form or detail as we know now. The question remains what did they know and when. To a large extent for the Siddhāntic period (roughly starting with the Common Era CE) the above questions have been well investigated. This has been possible since several texts of the period, specifically devoted to astronomy are available for our study. But for the more ancient period we have no exclusive texts other than Lagadha’s Vedānga Jyotisa (c 1400 BCE) which is a calendar with no reference to eclipses and planets. Hence when one talks of Vedic Times several precautions are necessary. Firstly even though for the Pre-siddhāntic period many texts are available, they are neither specific to astronomy nor are they by particular authors. Second, the texts were all oral and transmitted by memory for generations before some people decided to write them down on palm leafs. This knowledge tradition has come down to us in Sanskrit and in a few other Indian languages. We are here considering only texts in Sanskrit. Three broad classes of BCE texts can be identified namely Vedic, Purānic and Śāstraic. Texts of the first group are preserved unchanged in their original form with practically no variation with time. The same cannot be said about the two Epics, the eighteen and more Purānas, Samhitās of Parāśara and Vrddha Garga which might have got edited after CE also. Texts on grammar, prosody, dramas of Bhāsa, Kautilya’s Arthasāstra, Nātyaśāstra, Jaina and Buddhist literature making up the third group are relatively late but, provide insights into Indian astronomy before Common Era (IABCE). In addition to the above clarification it is essential to bear in mind the time frame of development of the above class of literature which spans some three thousand years starting from the fourth to the first millennium BCE. Hence any discussion on IABCE has to address the question of chronology consistent with whatever verifiable information that can be found. Investigation of ancient sky pictures is ethno-astronomy which has enriched the unified cultural history of greater India since the most ancient past. If any of the past celestial events get dated with the help of modern methods known as archaeoastronomy it advances our understanding of historical evolution of Indian scientific thinking. It is generally observed that Vedic culture personified celestial objects and their actions. Hence the texts carry a background that has to be deciphered for extracting the archaic models of the visible sky. When we read that a demon fell from the sky and went underground, we can safely infer that this picture should have been correlated in time and space with a meteorite fall. This allegorical approach was known to the Vedic tradition as recorded by Yāska (c 700 BCE) who records three types of interpretations for several hymns of the Rgveda. These are the adhiyajna, adhyātma and the adhidaiva; the sacrificial, philosophical and celestial (divine) meanings 1   



respectively. For example the adhidaiva meaning of the word Soma is Moon, whereas in a Vedic sacrifice as per the adhiyajna, Soma is a creeper of that name. In the Upanishads the philosophical meaning of Soma would be manas or mind. The Śatapatha Brāhmana (11.1.5) has the esoteric statement: Candramā vai somo devānāmannam tā pournamāsyāmabhisunvanti || Moon is Soma the food of gods; they approach him at Full moon. But, Yāska, quite clearly says in the Nirukta (Ni.11.4-5) that Soma is moon whom no gods can (literally) eat. It is easy to see that the reference in such cases is to the waning moon said to be consumed by gods on a daily basis starting from Full moon. The Vedic seers personified celestial objects as they beheld some cosmic transcendental unity and pattern through observable natural phenomena. Hence it should not be surprising to find sacrifices, religion and Vedanta philosophy reflecting Vedic sky pictures and descriptions. This type of modeling sky observations can be called scientific naturalism. This has been the basis of many religious practices and festivals prevalent to this day in our country. The descriptions become intriguing particularly when numbers are also associated with the celestial divinities. In this talk I propose to consider two such sky models appearing in the Vedas and the Purānas. i) The constellation Śiśumāra with fourteen gods mentioned in the Taittirīya Āranyaka which carried Dhruva the Pole Star at its tail as the last member. The observation of the unchanging Dhruva at the end of the Śiśumāra (modern Draco) is dateable to the period 3200-2800 BCE. ii) Count of 3339 deities in the Rgveda who drink moon only in the dark fortnights. The lunar number (3339x2=6678) was the original eclipse cycle of 18-years with 371 tithis per year. This long count was most likely the basis of the Vedanga Jyotisha five year cycle of 366 solar days per year. The above two models are well preserved in the Brahmānda Purāna with more details. iii) If time permits I will talk about visibility numbers of planets and comets in the Samhitā text of Parāśara known to Varāhamihira and his commentator Utpala. He records an observational tradition that suspected Agastya (Canopus) to be a planet. He perhaps directly observed that the rise and setting of Agastya was linked to stars hasta and rohinī respectively being close to Sun. All the above three examples have left their strong footprints in the mathematical astronomy of the later siddhāntas. References 1. R.N. Iyengar (2011) Dhruva the Ancient Indian Pole Star: Fixity, Rotation and Movement. Ind.J Hist. Sci., 46.1; pp 23-39. 2.R.N.Iyengar & VHS Kumar (2012) Archaeoastronomical Darśapūrnamāsa altar. Ind. J Hist. Sci., 47.3 ; pp513-519.
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