International Seminar on Determining Cultural Continuity since Vedic and Epic Eras,
New Delhi, 23-24 February, 2014

Astronomical Dating
from Rigveda to Mahabharat

A. K. Bhatnagar

Institute of Scientific Research on Vedas (I-SERVE), Delhi Chapter
Email: bhatnagar.ashok@gmail.com




Astronomical dating

» A reliable calendar was an urgent need of
the earliest societies for

o Prediction of seasons & Moon’s phases
to reqgulate civic, social and agricultural activities

» Numerous astronomical references are
found in ancient scriptures that hold clues
to their time of composition

o Natural cycles that affect human life

alternation of daylight and night
recurrence of the phases of the moon and
recurrence of the seasons




Astronomical dating...

» Useful references

- Location of equinox and solstices among stars

- Mention of month,Tithi, Nakshatra, Ascdt Rasi (Lagna)
with season/solstices/equinox

o Eclipses

- Conjunctions of Moon, planets and stars

- Reference to heliacal rising/setting of stars
- Location of Pole of earth’s rotation axis etc

» Pioneering work
o to trace development of astronomy in ancient India
- S. B. Dikshit, ‘Bharatiya_Jyotisa Sastra’(1896),
(Marathi); Eng Translation by R.V.Vaidya, IMD (1968)
- K. D. Abhyankar (Bull. Astron. Soc. of India,
26, 61-66, 1998).




Sun’s path among stars- ecliptic

« Observe stars near horizon just before Sunrise or after Sunset

« Each day these stars seen to rise about 4 minutes earlier;
slowly moving away from Sun

« Trace Sun’s path among stars. This is called Ecliptic and known
from the most ancient times

« Interval between two successive returns of the Sun
to same stars- Sidereal Year.
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Equinoxes —are the two intersection points of ecliptic and equator.
Sun crosses them twice in a year- Vernal Equinox around 20 March &
Autumnal Equinox around 23 Sept (Gregorian) .

Solstices- when sun is maximum north of equator, around 21 June is
summer solstice, and when maximum south around 21 Dec, is called
Winter Solstice as shown below.

Season (astronomical) - the span of time from an equinox to the

following solstice or from a solstice to the following equinox.
Beginning and duration may differ for different geographic regions.
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Ancient Observations

» Sunrise Point served as indicator of
- Seasons, Solstices/ Equinoxes
> Year beginning (Uttarayana and Dakshinayana)
> Sun’s position among stars
- Heliacal rising of given stars used as time markers
» Moon’s Motion among stars
> Indian Nakshatra system

> Sidereal system of Indian Astronomy and Calendar
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Precession- Vernal Equinox through ages
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Equinoxes move westward along the ecliptic relative
to the fixed stars, at the rate of about 50.3 seconds of
arc per year. Past observations of Equinox/Solstice

elp determine their date using precession rate.



Movement of Vernal Equinox through Nakshatras
(Full cycle 25,772 years )
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Indian Nakshatras
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Sky simulation software

» Sky simulation software for public use on PCs

Planetarium Gold, Stellarium, Starry Night, Celestia, SkyMap Pro, Cartes du

Ciel, Voyager, Digital Universe Atlas, RedShift, TheSky, Universe Sandbox,
XEphem etc.

> High precision data on positions of stars (HIPPARCOS)

> Ephemeris (DE200/HORIZONS of JPL, NASA, USA and VSOP87 of
France)

» Time can be set to generate views of sky in future or past
» Planetary accuracy of 1s to 1m, over yr -3000 to +3000

» Calendar: Gregorian in Planetarium Gold

~-Fixed wrt Vernal Equinox and seasons (20-23 March)

- keeps drifting in Ste/larium from 21 March during 2014-1582 to
2 May in 5000 BC and so on.

» These can be used to simulate the phenomena described
in ancient texts to help determine their dates. We used
Planetarium Gold software for this research.

......



Astronomical dating by I-SERVE

» Simulated location of solstices and equinoxes
» Rigveda : Year beginning (WS) by using heliacal rising
of Asvini Nakshatra (Aries) dates back to -7000.

» Second stage: year beginning with full moon in Citra
(x Vir) on WS, from around -6000 (7aittiriyva Samhita)

» Agastya Muni’s time around 5100 BC, matches with
time of Ramayana. (through visibility of Canopus from Vindhyas),

» Vernal Equinox was at Rohini (x Tauri) about -3100.
Some researchers showed Ka/i Eraand Mohenjo-Daro
connection by interpreting the symbols on seals found
from that time.

» Satapatha Brahamana , 2174 BC, based on VE in

.iittika.



Time of Mahabharata war

» Various dates: 8th to 56th century BCE

» Aryabhata (Dasagitika): Bharar war fought 36 years

before Kal/i Era commenced in -3101, Ilatter marked by
conjunction of 5 planets, Sun and Moon in Aries.

» Simulations

- Spectacular assemblage: Occurred in Cap/Psc region on
13th January, -3103, 25 days after the Winter Solstice and
again on 22 January -3101 in Psc/Ari.

- Seasons: Simulations for the years -3101 to-3137 show
serious contradictions with internal description of
corresponding seasons in Mahabharata.

» Prompted in-depth analysis of astronomical
erences in Mahabharata to date it accurately.




Legendary assemblage of Sun, Moon & Planets
at Kali beginning?

13 Jan -3103; 25d after WS | 22 Jan -3101; 31d after WS
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Anusasana
Ashvamedhika
Ashramavasika
Mausala
Mahaprasthanika
Svargarohana

Contents of Parvas in Mahabharata (MB Calcutta Edition))

Introduction, birth and upbringing of the princes.

Dice game, exile of Pandavas. Palace/court at Indraprastha.
The twelve years in exile in the forest (aranya).

The year in exile spent at the court of Virata.

Preparations for war.

Great battle, first part. Bhishma commander for Kauravas.
The battle continues, with Drona as commander.

The battle again, with Karna as commander.

Last part of the battle: Shalya as commander.

Ashvattama and party kill Pandava army in their sleep
Gandhari and the other women lament the dead

Crowning of Yudhisthira, and his instructions from Bhishma
The final anusasana from Bhishma.

The royal ashvamedha by Yudhisthira.

Dhritarashtra, Gandhari, Kunti go to ashram, death in forest
The infighting between the Yadavas with maces

The first part of mahaprasthan of Yudhisthira and brothers
The Pandavas return to svarga
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Seasons and Indian Luni-solar calendar dates

» Search for description of

> seasons/equinox/solstices occurring in specific
months/date (tithis/Nakshatras) of the sidereal
luni-solar Indian Calendar.

» Very important clues

- Verses on Pandavas' Vanavasa (exile) period:

- highlight vividly the connection between autumn
and Kartik month.

> Verse on Krishna's peace mission describes:

- Sarat Ritu (autumn) during Kartik month with the
Moon in Revati Nakshatra.




Seasons and Indian Luni-solar calendar dates

TAT STEITEUTRRT TITHEFAIGA | JFFAAT RIGT AT TRAT HEEwTg //
PITGEFHIDIN IR JHGAHIT | FEHETTTIEIT THeodAA A5 |/
[GHGITIRITETAT SR AT RIGIHET | HGIITAATHIVII GIUSdlA] HElcHATH]/

tatha bahuvidhakara pravrs meghanunadita |abhyatita Siva tesam caratam marudhanvasu ||
kraunca hamsaganakirna sarat pranihitabhavat |riddha kaksavanaprastha prasannajalanimnaga ||
vimalakasa naksatra Sarat tesam Sivabhavat |mrgadvijasamakirna pandavanam mahatmanam ||

MB/3.182/9,10,12 (Cr Ed 3.179/9,10,11)
"Thus while the Pandavas were roaming about in the deserts
and sandy tracts, the happy season of rain, so various in aspect and

resounding with clouds passed away. Then set in the season of
autumn, thronged with ganders and cranes and full of joy; then the

forest tracts were overrun with grass; the river turned limpid; the
firmament and stars shone brightly, and the autumn, thronged with




Seasons and Indian Luni-solar calendar dates

GO RS 79T STeigeficier:/
TEAGTTHET HiHA T [QNifaAar: |/
A guIaAT 113 g9 Tl T ARGl

TIT GHITHRAT FTidd TAHTT |/

Drishyante $antarajasah ksapa jaladasttalah| grahanaksatrasamghais ca somena ca virajitah ||
tesam punyatama ratrih parva samdhau sma saradi|tatraiva vasatam asit kartiki janamejayal||

MB/3.182/12,16 (Cr Ed 3.179/12,16)

‘Then were seen nighis. that were free from dust and cool with
clouds and beautified by myriads of planets and stars and the
moon.

And, O Janamejaya, the holiest night that of the full moon in the

month of Kartika in the season of autumn, was spent by them

while dwelling there!’




Seasons and Indian Luni-solar calendar dates

$HIHE A T R BHITH]
FDITHEIGE Flel Hey: Feaddl av:/]7

kaumude masi revatyam sarad ante himagame |
sphitasasyasukhe kale kalpah sattvavatam varah ||

MB 5.83/7 (Cr Ed 5.81/7)
'In the month of Kaumuda (Kartika), under

the Revati constellation, after the passing away of
autumn, and in the dewy season, and at a time
when the earth had an abundance of crops on it, that
foremost of men of prowess..
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Connection with Kali Era

» Simulations for the year -3101 show
o Revati Nakshatra on 29 August.
o Kartik Purnima on 31 August,
both in the rainy season, not in autumn.

o In the year -3137, Revati Nakshatra occurred on
5 September, when the Sun was 20° away from
the Autumnal Equinox (AE). This again goes
against the description of the prevailing season.

p—



Year of Kali beginning Yr. -36, Kali Era
Kartik Purnima : 31 Aug -3101 Kartik mth, Revati Nakshtr
Rainy season 5 Sep -3137 Sun 20° from AE
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Season, equinox, tithi and nakshatra

Coming back to foregoing references to seasons in MB
text, we must remember that:

>

On Kartik Purnima, the Sun must be located between
Anuradha ( Sco) Nakshatra and Visakha (x Lib)
opposite Krittika ( n Tauri).

Autumn season implies that the Sun was located in or
close to Autumnal Equinox (AE). This fixes the position
of the Autumnal Equinox between Visakha and
Anuradha, which occurred on 22 September -1767.

AE remains in one Nakshatra for about 960 yrs. This
limits our search from yr -2150 to -1280. Beyond these
limits Kartik month of sidereal luni-solar Indian
calendar begins to lose its connection with autumn
on and the corresponding tropical calendar dates.




22 Sep -1767 Kartik Purnima
on Autumnal Equinox Day




Bhishma’'s demise on Winter Solstice

» Next important clue comes from the verses
on Bhishma’s demise.

Hlecded T HGal GHY HH Tifdla |
fafdge eI 9iged  FdIeRTFOl]/ 14

agantavyam ca bhavata samaye mama parthiva|
vinivrtte dinakare pravrtte cottarayane| |

MB 13.166.14 (Cr Ed 3.152/10)

‘When the hour comes for my departure from this world, do
thou come here, O king. The time when I shall take leave of
my body is that period when the sun, stopping in his south-

.iiard course, will begin to return northwards!’ ...
\



Bhishma’s demise...

3fcar adkt: AT g=areTIRIGH]
HHY HNATTIET TEAR GEIY://

usitva sarvarih sriman paficasan nagarottamel samayam kauravagryasya sasmara purusarsabhah||

& 749 TeTqRIq I IRERT:/
£5gar fAgaAIiaed IgaeiarTIoI)/

sa niryayau gajapurad yajakaih parivaritah| drstva nivrttam adityam pravrttam cottarayanam||

MB 13.167/5,6 (Cr Ed 13.153/5,6)

"T'he blessed monarch ( Yudhishthir) having passed fifty nights in
the capital recollected the time indicated by his grandsire as the
hour of his departure from this world. Accompanied by a number
of priests he then set out of the city named afier the elephant,

having seen that the sun ceasmg to go southwards had begun to
proceed in his northward course.




Bhishma’s demise...

fasear Greclsf& @l HETHICE] JIESS /TRl fo sralgHIiiaara://

distya prapto 'si kaunteya sahamatyo yudhisthira| parivrtto hi bhagavan sahasramsur divakarah||

HTENsT HAGYGICAT HIF: EIFT JrECSY/FHERN: GailsT JeFciisridgeic)/

magho 'yvam samanuprapto masah saumsaumyo yudhisthira|

tribhagasesah pakso 'yam Suklo bhavitumarhatil|
MB 13.167 /26 ,28 (Cr Ed 13.153/26,28)

"That thorough master of words ( Bhishma) said, 'By good luck, O son of
Kunti, thou hast come here with all thy counsellors, O Yudhishthira! The

thousand-rayed maker of day, the holy Surya has begun his northward
course.’

'O Yudhishthira, the lunar month of Magha has come. This is, again, the
lighted fortnight and a fourth part of it ought by this (according to my

calculations) be over’




Bhishma’s demise...

[AgdAd  dd  3¥d IR d  fRara/
THITUIE HIcHIAH HicH~T TF THI6d://

nivrttamatre tv ayana uttare vai divakare| samavesayad atmanam
atmany eva samabhitah||

MB 12.47/3 (Cr Ed 12.47/3)

...the high-souled Bhishma cast off his body. 'As soon as the
Sun, passing the solstitial point, entered in his northerly
course, Bhishma, with concentrated attention, caused his
soul (as connected with and independent of the body) to
enter his soul (in its independent and absolute state).'

AT
\'=



Winter Sostice and Precession of Magha

At WS, Longitude of Sun = 270°
> Moon’s Long (on S8, 84° to 96° ahead of Sun) =354° to 6°

Long of Sun on Purnima Magha S 15 (7d later) =277°
Long of Full Moon in Magha (xLeonis)=277°+180° = 97°
Long(1950.0) of x Leonis (Magha ) =149°

> Long(1950.0) of @ Tau(Rohini)= 69°

> Difference in Long (1950.0) of two stars (constant)=80°

> Long of &« Tau (Rohini) on Bhishma’s death= 97°-80°=17°
> VE would be between Bharani (41 Ari) and Krittika (n Tauri)

Change in longitude of & Leonis 149 °- 97 °= 52°

Arises due to precession @ 50".3 per year or 52 ° in about
3722 years).

Thus we arrive approximately at the year
1950-3722= -1772.




Eclipses

Let us now examine the following description of
eclipses in MB:

ﬂHé@ﬁ“ g>aeelf seqal T §iseh)
SHIGTEIT FaeNH/
a—;::qafa’ 33 geaia vHEHE FIiEhH/ | 32

caturdasim pancada5|m bhiataplrvam ca sodastm | imam tu nabhijanami amavasyam
trayodasim| candrasidryav ubhau grastav ekamase trayodasim ||

MB 6.3/32 (CrEd 6.3/28,29)

'A lunar fortnight had hitherto consisted of fourteen days, or fifteen
days (as usual), or sixteen days. This, however, I never knew that the
day of new-moon would be on the thirteenth day from the first lunation,
or the day of full-moon on the thirteenth day from the same. And yet in
course of the same month both the Moon and the Sun have undergone
eclipses on the thirteenth days from the day of the first lunation.'




Eclipses...

» Pair of solar and lunar eclipses occured in the same
month at an interval of 13 days.

» We searched in 'Five Millennium Canons of Solar Eclipses/ Lunar

Eclipses : -1999 to +3000 (2000 BCE to 3000 CE) NASA/TP-2006-214141,
October 2006’ and NASA/TP-2009-214172 January 2009

by Espenak, Fred and Meus, Jean. (2006)
> Predictions based on the best available ephemerides
> Improvement on the previous eclipse canons.
> Uncertainties in the predictions due to
- Variations in the rotation of the Earth and

- Moon's distance due to its secular acceleration

» Predicted times, magnitude and area of visibility may differ from
the observed ones within the specified limits.




Eclipses...

» Search period -1999 to -740

(Canon does not go before -1999)
» 75 pairs of eclipses shortlisted

» Most likely events visible over
Kurukshetra/Indraprastha:

Calendar Date Total Solar Lunar Eclipse
Eclipse

Julian May 4, -1792 Apr 20, -1792
Gregorian Apr 19, -1792 Apr 05, -1792

p—



Annular
Saros 19

-1792 May 04 Partial -1792 Apr 20

Al = 66°
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Gam. =0.8751

Gam. = 0.4057 Dur. = 0dmb4s
Solar Eclipse Lunar Eclipse
[Apr 19, -1792 (Greg); May 4, -1792 (Juln)] [Apr 05, -1792 (Greg); Apr 20, -1792 (Juln)]

Five Millennium Canon of Solar Eclipses: —-1999 to +3000 (2000 BCE to 3000 CE)

NASA/TP-2006-214141, October 2006
Fred Espenak and Jean Meeus



Eclipse Pair

Lunar Eclipse Apr 05 (G) Apr 20 -1792 (J) Solar Eclipse Apr 19 (G) May 4 -1792 (J)

s




Eclipses...

Further, Vyasa observes, in the following
verse, that the Kartik full moon was lusterless.

e AT @7 GIUIHIE T HIfddhiA]

Toql SHG HIAaUfer I HHEU 3ot/ 23

alaksyah prabhaya hinah paurnamasim ca karttikim |
candro 'bhid agnivarnas ca samavarne nabhastale||

MB 6.2/23 (Cr Ed 6.2/253)
'On even the fifteenth night of the lighted-fortnight in Kartika,

the Moon, divested of splendour, became invisible, or of the

hue of fire, the firmament being of the hue of the lotus’




Total -1792 Oct 29 | Partial -1792 Oct 13
Saros 24 7T 05:02 TD | Saros -2 18:19 TD
£ ! =

S Par. = 118m @Mag. = 0.2638

| ', i Gam. = -0.8500 P.Mag. = 1.3333
=l & Wik

Alt. = 49° s |

Gam. = -0.6471 Dur.=01m36s | <L 7

Solar Eclipse (14 Oct -1792 Grego) Lunar Eclipse(28 Sep -1792 Grego)

Five Millennium Canon of Lunar Eclipses: -1999 to +3000 (2000 BCE to 3000 CE)
NASA/TP-2009-214172
January 2009

Fred Espenak and Jean Meeus



28 Sep -1792; Lunar Eclipse on Kartik Purnima




Eclipses...

» The above is a clear description of a lunar eclipse

» Above canons list a lunar eclipse in the same
year on Sep 28 -1792 (Greg) {October 13, -
1792 Juln}. In fact, it is another pair in that year.

» Seen on Kartik Purnima in simulation (28 Sep)
» This fixes the year of our search as -1792

» Simulation shows WS on Magha S 8 accurately on
20 December -1792 in Rohini Nakshatra
(Bhishma’s demise)

» The year -1792 is the only one among 75 years
shortlisted that satisfies above condition, i.e.,
WS on Magha Sukla 8 (in Rohini)

"\ ~
m




20 Dec -1792; Winter Solstice

Man19 2783 139° Dec20. 1792 0740



20 Dec -1792; Winter Solstice
on Magha S 8; Rohini Nakshtr: Bhisma’s demise




Other events: war beginning on Kartik Amavasya

3T I Ml gIlg vAHTET AT/
ﬂmﬁwaﬁwafm’fwaﬁa?ﬁ//w

ahani yuyudhe bhismo dasaiva paramastrawtl
ahani parnca dronas tu raraksa kuru vahinim| |

MB 1.2/30 (Cr Ed 1.2/26)

" Bhishma acquainted with choice of weapons, fought for
ten days. Drona protected the Kaurava Vahinis for five days'.

3ISCY=ITRIT T AFAEIICT H I/
IRY fARITIAY TAT TYerd FIT//| 27

asta pancasatam ratryah sayanasyadya me gatah |
saresu nisitagresu yatha varsasatam tatha||

MB 13.167 /27 (CrEd 13.153/27)

'l have been lying on my bed here for eight and fifty nights.
Stretched on these sharp-pointed arrows I have felt this
pertod to be as long as if it was a century.’




Other events...

» The above lines show that
- Bhishma fell in the battle on the 10t day.

- He lay there for 58 days before breathing his
last on WS day.

» Therefore, the battle began 68 days
before WS

» Counting 68 days from 20 Dec -1792
(WS) we arrive at 14 Oct -1792 as the
date when war began.

» Let us see the following verse now:

p—




Krishna suggests war to begin on ensuing Amavasya

T EGaehld: BordladcH g s: |

feAvTshl T AIGSOIRIR: &/ 17
TCTHTT TG faadia FHTGRIT Fasgia |
IH Firdd dF dr §9 TG P gaarH]] 18

sarvausadhi vanasphitah phalavan alpamaksikah |

nispanko rasavat toyo natyusna SiSirah sukhah||
saptamac capi divasad amavasya bhavisyati |
samgramam yojayet tatra tam hy ahuh Sakra devatam| |

MB 5.142/17,18 (CrEd 5.140/17,18)

...0 Karna, say unto Drona ... that all plants and herbs are vigorous
now, all trees full of fruits, and flies there are none... T/ye weather is
neither very hot nor very cold and is, therefore, highly pleasant

'Seven days after, will be the day of the new moon. Let
the battle commence then, for that day, it hath been
said, is presided over by Indra’.

Simulation accurately reproduces Kartika
Amavasya on 14 Oct -1792.




14 Oct -1792,; War to Begin on Amavasya (in_Jyeshtha)
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Other events.: Pandavas' Departure for Varnavat

3ocH sglal IevAT FAIAT: Bodleded ]
TRUTGAH HTAIGT GEIR AT STo1H] /34

astame 'hani rohinyam prayatah phalgunasya te|
varanavatam asadya dadrSur nagaram janam| |

MB 1.145/34 (Cr Ed 1.133/30)

... Vaisampayana continued, "The Pandavas set out on the
eighth day of the month of Phalguna when the star Rohini
was in the ascendant, and arriving at Varanavata they beheld
the town and the people’.

» This configuration is accurately reproduced on 5
January -1828 i.e. nearly 36 years before Bhishma
ied on 20 December -1792.




05 Jan -1828 ; Departure to Varanavat; Phalgun S8
Rohini Nakshtr Ascendant
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Other events contd... Arjun’s exile for 12 years

' SHIFATE il TeHTIT SET:/
go GaIGIr YO GIETIIGSAIA §/35

so 'bhyanujnapya rajanam brahmacaryaya diksitah|
vane dvadasa varsani vasayopajagama ha||

MB 1.213/35 (Cr Ed 1.205/30)
Vaisampayana continued, 'Obtaining then the king's
permission, Arjuna prepared himself for a forest-life; and he
went to the forest to live there for twelve years’.
»This happened after the Pandavas succeeded in
surviving the 'Lakshya Griha' episode and spent a
year or two in secrecy. During that period, they

married Draupadi and finally returned to
Indraprastha.



Other events contd... Krishna's peace mission
MB/5/83/7 (Cr Ed )5.81/7

» Month: Kaumuda (Kartika) under Revati

» Season: Sharad to Hemanta Autumnal
equinox on 23 Sep -1792

» The date is well after 15 Sept., the normal
date of withdrawal of monsoon from Delhi
region

» The scenario is accurately reproduced on 26
Sep -1792

p—



23 Sep -1792; Autumn Equinox in Visakha ( 8 Lib);
Mars in Magha, Saturn P/UPhalguni, Jupiter Hasta, Venus P. Ashadha
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26 Sep -1792; Krishna’s Peace Mission




Issues resolved- Planets before and during war

» Most references to planets in MB : astrological
» ldentity of celestial objects not straightforward

» Often a planet seen associated with two or
more Nakshatras at the same time

» P
i
» T

anetary positions given in astrological terms
<e 'afflicting’or aspecting’a constellation

ne time is the eve of the war around the

month of Kartik of -1792

» We tried clues to their position from the
astrological usage in the following verses.

p—



Planets

g9y fo 7877 AeeAevil Hgrggld: |
AT A5l H5go] GIfole] sfEaH /|8

FHedl TFIRFI JoH STIIT HEHG |
JHRTET TG AT ForHI o7 /9

prajapatyam hi naksatram grahas tiksno mahadyutih| sanaiScarah pidayati pidayan pranino 'dhikam||
krtva cangarako vakram jyesthayam madhusiidana| anuradham prarthayate maitram samSamayann iva ||

MB 5.143/8,9 (Cr Ed 5.141/8,9)

That Juerce planet of great effulgence, Sanaischara
(Saturn), is afflicting the constellation called Rohinzt, in order
to afflict greatly the creatures of the earth

The planet Angaraka (Mars), wheeling, O slayer of
Madhu, towards the constellation Jeshthya, approacheth
towards Anuradhas, indicating a great slaughter of friends




Planets...

HOFT 339N deh: Ha0l T Fe&dl:/
HATH  FAETAHHFT AT HzIT //

maghasv angarako vakrah sravane ca brhaspatlhl

Bhagam naksatram akramya suryaputrena pidyate ||

P W#Wﬁﬁaﬁ /
IR g TRFFT Tl HJHANETT [/

Sukrah prosthapade purve samaruhya V|rochate |
uttare tu parikramya sahitah samudiksate ||

MB 6.3/14,15 (Cr Ed 6.3/13,14 )
‘Mars wheeleth towards Magha and Vrihaspati ( Jupiter)
towards Sravana. The Sun's offspring (Sani) approaching
towards the constellation Bhaga, afflicteth it’.

"T'he planet Sukra, ascending towards Purva Bhadra,
shineth brilliantly, and wheeling towards the Uttara Bhadra,
looketh towards it, having effected a junction (with a smaller

planet)’.




Planets...

g4 goaldldl GNHTEE Gidcic |
377?777?37 NgATHEN 7T AT |
RFREIg=aR Jatafsaa: gevag: /|17

dhruvah prajvalito ghoram apasavyam pravartate|
Rohinim Pidayatyevamubhau ch sasibhaskarau| (This line not in critical edition)

citra svaty antare caiva dhisthitah paruso grahah ||

MB 6.3/17,18 (Cr Ed 6.3/16)

“T'he constellation Dhruva, blazing fiercely, wheeleth
towards the right. Both the Moon and the Sun are

afflicting Rohini. The fierce planet (Rahu) hath taken up s

position between the constellations Chitra and Swati "




Planets...

Jehljds Fdl T Haul GIahysT/

FEARII HAIG eIzl SIareded:[|18

vakranuvakram krtva ca Sravane pavakaprabhah|

brahmarasim samavrtya lohitango vyavasthitah ||

MB 6.3/18 (CrEd 6.3/17)

The red-bodied ( Mars) possessed of the

effulgence of fire, wheeling circuitously, stayeth in a
line with the constellation Sravana over-ridden by

Vrihaspati




Planets

HICEREIA= T A5 Foaleldigsll | faemrarar: FHIGEl geeaicdestezrl || 27

samvatsarasthayinau ca grahau prajvalitav ubhau |visakhayoh samipasthau brhaspatisanaiScarau ||

MB 6.3/27 (Cr Ed 6.3/25)

Those two blazing planets, viz., Vrihaspaii and Sani, having
approached the constellation called Visakha, have become
stationary there for a whole year "

Again, Jupiter's position here is different from Sravana as shown
unf\:IAeBr/%/l/Bg//G]/j/l 3 above and Sani/’s is different from Bhaga as shown
in

HET [5G HIAT da 8 9cg9g3d] GICIHEART & FUGR &fd T HFII6T/|2

magha visayagah somas tad dinam pratyapadyata | dipyamanas ca sampetur divi sapta mahagrahah ||

MB6.17/2 (CrEd 6.17/2)

On that day on which the battle commenced Soma approached the
region Magha. The seven large planets (Grahas), as they
eared in the firmament, all looked blazing like fire




5/6 Oct -1792; Sun Moon and 5 Planets ‘blazing in night sky’
MB6.17/2

Evening (after sunset) Morning (before sunrise)




13/14 Oct -1792; Sun, Moon & 5 Planets ‘blazing in night sky’
MB 6.17/2 & MB 6.3/17

Evening (13th after sunset) Morning (14th before sunrise)
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Planets...

HFITAT: Flfa TR THFY, 97%—47217 HATOTRI T HIR/
Jeeqld IR I3, 5'3-/67' g THEHTTT: |/

sakananah sadri cayas cakampuh; pravivyathur bhitaganas ca marisa|
brhaspatt rohinim samprapidya; babhiva candrarkasamanavarnah
MB 8.94/51 (Cr Ed 8.68/49)

The planet Jupiter, afflicting the constellaiion Rohini

assumed the hue of the moon or the sun’. (On Karna

falling)




Issues resolved- Planets before and during war

« Various position indicators of planets described in
respective slokas are summarized in Table 1 below.

 The location is simulated for 5 Oct and 14 Oct -1792, just
before the war as shown in Table 2.

 The positions of Moon and Mars in Magha and Saturn in
P./U. Phalguni are reproduced as per the slokas shown.

« In order to explain the dual positions mentioned in the
text, we used astrological terminology for ‘afflicted’ or
‘aspected’ houses. The aspected house(s)/nakshatra are
shown in the table 2 as per common usage.

« We find that the afflicted or aspected house thus
determined correctly shows the position of Sun, Moon,
Mars, Jupiter and Saturn as indicated in respective sloka
as shown in Table 2.



Table 1. Summary of location of Sun, Moon and

P/anets

6 Bhishma/3/17 Rohiniafflicted) Before war
Moon 6 Bhishma/3/17 Rohini( -do-) Before war

6 Bhishma/17/2 Maghav Before war
Venusx 6 Bhishma/3/15 P.Bhadra/U. Bhadra * Before war
Mars 5 Udyog/143/9 Jyesth/Anuradha Before war

6 Bhishma3/14 Maghav Before war

6 Bhishma/3/18 Sravana (in line with) Before war
Jupiter 6 Bhishma3/14 Sravana Before war

6 Bhishma/3/27 Visakhafor 1 yr >1 yr Before war

8 Karna 94/51  Rohini (afflicted) 17t d of war
Saturn 5 Udyog/143/8 Prajapati (Rohini) affl. Before war

6 Bhishma/3/14 Approaching affl Phalgn v Before war

6 Bhishma/3/27 Visakhafor 1 yr >1 yr Before war



Table 2. Simulated locations and house aspected (afflicted)

14 Oct

Simulated

Location

-1792

Houses/Nakshatras
Aspected (afflicted)

Aspects | Simulated
House Location
5O0ct -1792
Sun 7% from its 8 Sco/
position Anur-Jysth
Moon 7t do- 5 Leo/
Maghav’
Venusx 7 1 do- 9Sgr/
U. Ashad *x
Mars 4t 7t 8th do- 5 Leo/
Maghav’
Jupiter 31,7t 9t do- 6 Vir/
Hasta
Saturn 3rd 7th 1Qth 5 Leo/

do- P/U.Phalgv

B gy

8 Sco/
Jyesth
8 Sco/
Jyesth

10 Cap/
Sravn

5 Leo/
Maghav’

6 Vir/
Hasta

5Leo/
P/U.Phalg v

2 Tau/Rohiniv'(MB 6.3/17)

11 Aqr/P. Bhadrapada
2 Tau/Rohiniv'(MB 6.3/17)

3 Gem/Punarvasu,

4 Cancer/Pushya
(MB 6.3/14,15)

8 Sco/Jyesth,v'(MB 5.143/9)
2 Tau/Rohiniv'(MB 8.94/51)

2 Tau/Rohiniv'(MB 5.143/8)



Issues resolved- Planets before and during war

» * As regards Venus, it was in Purvashadha on 20
Sep. and in Uttarashadha on 5 Oct. -1792

» Translator of MB 6.3/175 interprets it to be in
Purva Bhadrapada

» Astronomically, it is not possible- Venus cannot
go farther than about 46° from Sun in the sky

» In end of Kartik month (in autumn), Sun is in
Jvestha and Purva Bhadrapadais> 100° away
rom Jyestha

» We therefore suggest that the correct
interpretation is Purvashadha/Uttarashadha and
not Purva Bhadrapada

» This would perhaps resolve most of the
ambiguities in planetary positions stated.

.



Mahabharata events in chronological order

Ref MBCrEd | Date

Pandavas departure to Varnavrat 1.133/30 05 Jan -1828
Arjun’s exile for 12 years 1.205/30 Around -1825
Eclipse Pair 6.3/28,29 Apr 5 &19 -1792
Autumn Equinox (reference to autumn) 5.81/7 23 Sep -1792
Krishna’s Peace Mission 5.81/7 26 Sep -1792
Lunar Eclipse on Kartik Purnima 6.2/23 28 Sep -1792
Planets: Moon, and Mars in Magha 6.17/2 5 Oct -1792
Venus in P/U Ashadha 6.3/14 20 Sep to 5 Oct -1792
Sun, Moon afflict Rohini (from Jyestha) 6.3/76 (17-Cal Ed) 14 Oct -1792
Mars afflicts Jyestha (from Magha) 5.141/7,8 5-14 Oct -1792
Jupiter afflicts Rohini (from Hasta-Vir) 8.68/49 5-14 Oct -1792
Saturn in P/U Phalguni; afflicts Rohini 5.141/7,8 5-14 Oct -1792
War to Begin on Kartik Amavasya 5.140/17,18 14 Oct -1792
Bhishma falls on 10t day of war 1.2/26 24 Oct -1792
Karna killed on 17t day of war 8.68/49 30 Oct -1792
Bhishma’s demise on WS-Magh S 8 12.47/3;, 13.152/10; 20 Dec -1792

on 68t day (from 1st day of war) 13.153/5,6,26,27,28.
B O -



Concluding Remarks

4

4

>

By simulating the astronomical phenomena described in
ancient texts we have determined the dates of earliest
references to calendar in Rigveda as the year -7000 and its
subsequent development through T7aittiriya Samhita (-6000),
Ramayana (-57100), and Shatpat Brahmana (-2100).

The Kal/i era seems to have its beginning based on a
legendary planetary assemblage on on 13th January, -3103,
25 days after the Winter Solstice and again on 22 January -
3101 in Psc/Ari.

We have shown how various astronomical phenomena of
solstices and equinoxes described in Mahabharata could
provide the date of the great War as 14 October -1792 and
reproduce accurately several events in the epic sequentially.

The astronomical framework that evolved from the Vedic
times through Mahabharata has survived until the present
forms the backbone of Indian cultural life to this day. @



Thank you
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