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Nakṣatra Solar zodiac
from Vedic times

Dating Maghādi and
Śraviṣṭhādi Epochs
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Observing the Sun's rhytmns
( ayana, ṛtu, nakṣatra, precession )

The sunrise horizon point moves

from north east to south east and
back to same north east point after
366 sunrises - a solar year.

The north east to south east

journey is called dakṣiṇāyana  and
the reverse is uttarāyaṇa

In addition the sun cycles through
six ṛtu-s in a year - śiśira, vasanta,
grīṣma, varṣā ,  śarad, hemanta  -
each of 61 sunrises.

Specific background stars can be
observed just before each sunrise.

These stars are called nakṣatra-s  ,
27 in number.

Each of the 2 ayana-s and 6 ṛtu-s
are associated with specfic

nakṣatra-s.

Over ages this ayana/ṛtu-
nakṣatra association
changes due to the
precession phenomenon.

This change is used to
date the ancient texts.
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Nakṣatra solar zodiac

The Sun  completes one circuit in 366 days  in clockwise  direction
The ṛtu-s  complete one circuit in ~25,800 years  in anticlockwise  direction
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The Maghādi/dakṣināyaṇa epoch

Brahmāṇḍa Purāṇa BP 21.143-149
This BP passage defines visuvat to be of equal day and night duration of 15
muhūrtas each - equinox - in the mid of vasanta and śarat ṛtus.

The passage further states the nakṣatra location at an aṃsa grain for
equinoctal sun and moon at spring and autumn equinoxes.

It turns out the sun and moon locus at each of the equinox are diametrically
opposite - at 1/4 kṛttikā  and 3/4 viśākhā,  indicating the description are of the
equinoctial full moon.

शर�संतयोम��े  म�मां  ग�तमा��तः  ।  अत�ु�महोरा�ं  करो�त  �त�मरापहः  ॥

ह�रता�  हया  �द�ा��  यु�ा  महारथे  ।  अनु�ल�ा  इवाभा��  प�र�ैग�भ���भः  ॥

मेषा�े  च  तुला�े  च  भा�रोदयतः  �ृताः  ।  मु��ा�  दश  प�ैव  अहो  रा���  तावती  ॥

कृ��कानां  यदा  सूय�ः  �थमांशगतो  भवेत्  ।  �वशाखानां  तदा  �ेय�तुथा�श  �नशाकरः  ॥

�वशाखानां  यदा  सूय��रत�शं  तृतीयकम्  ।  तदा  च�ं  �वजानीया�ृ��का�शर�स  ��तम्  ॥

�वषुवं  तं  �वजानीयाद�वमा�म�हष�यः  ।  सूय�ण  �वषुवं  �व�ा�ालं  सोमेन  ल�येत्  ॥

समा  रा��रह�ैव  यदा  त��षुवं  भवेत्  ।  तदा  दाना�न  द�या�न  �पतृ�ो  �वषुवेषु  च  ॥
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Maitrāyaṇīya Āraṇyaka Upaniṣat MAU 6.14
The year commences in Maghādi (at dakṣiṇāyana).

A year has 12 parts and each part has 9 amṣa.

The year's first half , Āgneya,is from Maghādi  to Śraviṣṭhārdha and

The second half , Vāruṇa, is from Sārpādi to Śraviṣṭhārdha in reverse order.

सूय�  यो�नः  काल�  त�  एत��पं  ।

य��मेषा�द  काला�ं भृतं  �ादशा�कं  व�रम्  ।

एत�ा�ेयमध�मध�  वा�णम्  ।

मघा�ं  ��व�ाध�मा�े यं  �मेणो�मेण  सापा��ं  ��व�ाधा��ं  सौ�म्  ।

त�  एकमा�नो  नवांशकं  सचारक�वधम्  ।

Nidānasūtra NS 5.12
Sun traverses 13 and an additional 5/9 ahorāṭras in each nakṣatra.

To cover 27 nakṣatras the sun takes 366 ahorāṭras/days.

स  एष  ना��ः  आ�द�संव�रो  ।  सः  एषः  ना��ः  आ�द�संव�रः  ।

आ�द�ः  खलु  श�द�ताव��रहो�भन���ा�ण  समवै�त  ।  आ�द�ः  खलु  श�त्  एतावि�भः  अहो�भ� ः  न�ा�ा�ण  समवै�त  ।

�योदशाहं  �योदशाहमेकैकं  न��मुप�त��त।  �योदशाहं  �योदशाहम  एकैकं  न��म्  उप�त��त  ।

अह�ृतीयं  च  नवधा  कृतयोरहोरा�यो��  ��  कले  चे�त  संव�राः।  अहः  तृतीयं  च  नवधा  कृतयोः  अहोरा�योः  ��  ��  कले  चे�त  संव�राः  ।

ता��ा�र� श�तुःप�ाशतं  कलाः।  ताः  च�ा�र� शत्  चतुःप�ाशतं  कलाः  ।

ते  ष�ववगा�ःसषट्ष����शतः  ॥  ते  षट्  नव  वगा�ः  सः  षट्ष��ः  ��शतः  ॥
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From these MAU, NS and BP passages
1. Sun spends 13 and 5/9 days equally with each naḳsatra of 4 amṣa . The sun

completes one trip through the 27 nakṣatras in 366 days

2. The sun is at Maghādi at start of dakṣiṇāyana. (Further Mahāsaliaṃ  chapter of
Vṛddagārgīya Jyotiṣa (VGJ) states Maghā  to be the first among the solar
nakṣatras.)

3. The equality of the 27 nakṣatras and the start of sequence at at Maghā  help
allocate the day numbers to each nakṣatra sector.

4. The BP  verses specify the spring and autumnal equinoctial full moons at 1/4
Kṛttikā  and 3/4 Viśākhā  nakṣatras. This information enables us to date the verses.

5. We mark the Kṛttikā  and Viśākhā  sectors  such that equinoxes are at ¼ kṛttikā
and ¾ viśākhā .

6. We collect the visible Kṛttikā(η  Tau) and Viśākhā(α  Lib)  longitudes adjusted for
precession from 2400BCE to 0BCE.

7. We programatically collect all full moon longitudes that occur near the equinoxes
from 2400BCE to 0BCE, using astropy library. There are about 7 such events each
century for each equinox. The equinoctial full moons  are marked in the chart that
follows.
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A tech note - Collecting full moons programatically
The Astropy  l ibrary, that uses Meeus algos ,  is
used to collect the full moon longitudes
programmatically .

1. Start at an ancient date -  2400-03-21 BCE

2. Computed the full  moon longitude for the date

3. If  sun and moon longitudes are within 180°+ 
--  a FM found, collect it
--  step up the date by 28 days and repeat

4.  If  not nudge the date by difference of sun and
moon longitudes

5. Repeat 2 onwards til l  0 BCE

Meeus, J., Astronomical Algorithms,
2nd ed, p337, p357

 is Julian Day number of
Full Moon
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Computing the information of BP
Get full moon timeseries from
2400BCE to 800BCE. There are
about 1237 FM per century - the top
chart

The series is then filtered for
Equinoctial Full Moons - the mid
chart

The series is further filtered for EFM
near kṛttikā  and viśākhā  - the
bottom chart

The yellow region shows the epoch
when the visible kṛttikā  and viśākhā
are contained in their respective
sectors - 2000BCE to 1600BCE
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Inferring the BP epoch

Axes BCE years  on the x-axis  and longitudes/nakṣatra sectors  on the y-axis

Green Dots Equinoctial  Full  Moons

Red Sector Extent  of  Kṛttikā  sector  containing SE (Sun at  0°)  in  its  1st  amśa

Blue Sector Extent  of  Viśākhā  sector  containing AE (Sun at  180°)  in  its  3rd amśa

Sloping Red/Blue Visible Kṛttikā/Viśākhā  longitudes  adjusted for  precession

Light  Gray Band Epoch when visible Kṛttikā/Viśākhā  are in  their  respective sectors  ~ 1980-1610 BCE

Dark Gray Band Epoch for  AE FM at 4th amśa of  Viśākhā  c losest  to visble Viśākhā  ~ 1700-1610 BCE

1980-1610 BCE The visible  Kṛtt ikā  &  Viśākhā  are contained in  their  respective sectors

1700-1610 BCE The equinoctial  FM at  ¾ viṣākhā  sector  is  nearest  to  visible  viśākhā

Maghādi  scheme The Maghādi  scheme of  MAU is  consistent  with the equinoctial  ful l  moon scheme of  BP
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Nakṣatra Chart 1700BCE - Maghādi epoch
The equinoctial full moons of BP

¼ kṛttikā sector

¾ viśākhā sector

SE-AE axis of the chart

aligns with maghādi of MAU

when maghādi (SS 1) is at

start of dakṣiṇāyana

around 1700 BCE
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The Śraviṣṭhādi/uttarāyaṇa epoch -
VGJ/11 Ādityachāra and Parāśharatantra

Ādityachāra, section 11 of VGJ, describes the transit of Sun through 9 seasonal
nakṣatras .

Similar information is presented in PT in prose.

The Ādityachāra passage is shown below.

Passage maps 6 ṛtus mapped to 9 seasonal nakṣatras

Mapping enables passage dating

Verse From Ṛtu Span

��व�ादी�न  च�ा �र  पौ�ाध��* �दवाकरः  ।
वध�यन्  सरस ���ं  मासौ  तप �त  शै�शर �  ॥  47

� �व�ा
begin

र �वती
mid

�श �शर

रो�ह��ा�न  �वचरन्  पौ�ाधा��ा�  भानुमान्  ।
मासौ  तप �त  वास�ौ  कषायं  वध�यन्  रसम्॥  48

र �वती
mid

रो �हणी
end

वस�

सापा�धा��ा�न  �वचरन्  सौ�ा�ा�न  तु  भानुमान्  ।
�ै��कौ  तपते  मासौ  कट� कं  वध�यन्  रसम्॥  52

मृग �शरा
begin

आ�ेषा
mid

�ी�

सा�व�ा�ा�न  �वचरन्  सापा�धा��ा�न  भा�रः  ।
वा�ष� कौ  तपते  मासौ  रसम�ं  �ववध�यन्॥  53

आ�ेषा
mid

ह�ा
end

वषा�

�च�ादी�थ  च�ा �र  �े�ाध��  �दवाकरः।
शारदौ  लवणा�ं  च  तप�ा�ाययन्  रसम्॥  54

�च�ा
begin

�े�ा
mid

शरद्

�े�ाधा�दी�न  च�ा �र  वै�वा�ा�न  भा�रः  ।
ह�म�े  तपते  मासौ  मधुरं  वध�यन्  रसम्  ॥  55

�े�ा
mid

�वण
end

ह �म�
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Dating Ādityachāra - by minimizing error
The best fit method  finds the epoch
where most stars of nakṣatra-s are
in their prescribed span

Get longitude of 83 stars from -2500
to 500 in 50 year epoch steps

For each epoch compute this error
metric 

The epoch with lowest error metric
is the best fit 

The error metric for each epoch
 is calculated as the mean of

the containment error of each
nakshatra. The containment error
for each nakshatra is calculated as
the mean of eachs star's error.  The
error for each star is calculated as
follows:

If the longitude of the star is within
the prescribed span of the
nakshatra, the error is 0.

Otherwise, the error is the minimum
distance between the longitude of
the star and the boundaries of the
prescribed span of the nakshatra.

C A H C  -  I K S  2 0 2 3  C o n f e r e n c e

1 2



The Śravaṇādi epoch VGJ/59 Ṛtusvabhāva

Ṛtusvabhāva dates to ~500
BCE

This is different from आ�द�चारः

Ṛtu sequence begins with वस�
not �श�शर

Ṛtu are related to months, not
nakṣatra span & boundaries

A 12 month solar zodiac ,
obviating intercalation,
emerges

It describes Sun's path through

6 seasons and their months

12 vaidika  and equivalent
laukika  months and 12
nakṣatra-s for each of these
months - ~30° apart
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A chronology of Solar transits

Epoch Scheme Start Season

earlier
2 Ayana/6 Ṛtu based sun

transit

1800
BCE

MAU/BP Equinoctial full moon
scheme

Maghādi dakṣināyaṇa

1300
BCE

VGJ/ādityacāra and PT with
4½ nakṣatra-s per season

Śraviṣṭhādi uttarāyaṇa

500
BCE

VGJ/ṛtusvabhāva with 12
solar months

Śravaṇādi

Revatyādi
Bharaṇyādi

uttarāyaṇa

vasanta
spring equinox

Solar zodiac is certainly part of original Indian
knowledge - that has been recorded and evolved over
time.

C A H C  -  I K S  2 0 2 3  C o n f e r e n c e

1 4



Abhyankar,  K. D. (1991)

Das P. (2018)

Gondalekhar,  P.  (2013)

Iyengar,  R.  N. (2013)

Iyengar R.N. (2016)

Iyengar R.N. and
Chakravarty, S (2023)

Iyengar R.N. and
Chakravarty, S (2021)

Koch D. (2014)

Sastry T.  S.  K.  (1984)

Sengupta, P.  C.  (1947)

Srinivas M.D. (2019)

Thompson R. L .  (2007)

References

1
Misidentification of some Indian nakṣatras.  Indian Journal of History of
Science,  26(1),  1–10.

2 Bhāgavata Cosmology; Vedic Alternative to Modern Cosmology,  Tulsi  Books,  Mumbai.

3 The time keepers of the Vedas.  Manohar.  [ISBN 978-81-7304-969- 9].

4
Parāśara Tantra (Ed.  Trans & Notes).  Jain University Press.  [ISBN 978-81-9209-
924-8].

5
Astronomy in Vedic texts,(Book Chapter pp.107-169).
History of Indian Astronomy A Handbook, (Ed.  K.Ramsubramanian,  A.Sule &M. Vahia)
Publn.  by IITB and TIFR, Mumbai.

6
Equinoctial  full  moon of the Brahmāṇḍa Purāṇa and the nakṣatra

7
Transit of sun through the seasonal nakṣatra cycle in the Vṛddha-Gārg īya
Jyotiṣa,  Indian Journal of History of Science 56:159–170.

8 Astronomical dating of the Mahābhārata war.  Erlenbach, Switzerland

9 Vedāṅga Jyotiṣa of Lagadha. Indian Journal of History of Science,  19 (4),  l–74.

10 Ancient Indian Chronology.  Univ.  of Calcutta.

11
The Untapped Wealth of Manuscripts on Indian Astronomy and Mathematics
Indian Journal of History of Science,  54.3,  243-268.

12
The Cosmology of the Bhāgavata Purāṇa (Indian Edn.)  Motilal  Banarsidass,
Delhi.

C A H C  -  I K S  2 0 2 3  C o n f e r e n c e

1 5

https://github.com/suchakr/cahc-utils/blob/main/papers/naks/naks-1991-abyn-misidentified-naks.pdf
https://github.com/suchakr/cahc-utils/blob/main/papers/naks/naks-1991-abyn-misidentified-naks.pdf
https://tulsibooks.com/product/bhagavata-cosmology-vedic-alternative-to-modern-cosmology/
https://www.amazon.in/Time-Keepers-Vedas-History-Calendar/dp/8173049696
https://www.amazon.in/Time-Keepers-Vedas-History-Calendar/dp/8173049696
https://www.amazon.in/Time-Keepers-Vedas-History-Calendar/dp/8173049696
http://cahc.jainuniversity.ac.in/assets/ijhs/rni-maghadi-2023.pdf
https://github.com/suchakr/cahc-utils/blob/main/papers/vgj/vgj-2022-01-rni-sc-sun-transit.pdf
https://github.com/suchakr/cahc-utils/blob/main/papers/vgj/vgj-2022-01-rni-sc-sun-transit.pdf
https://www.gilgamesh.ch/KochMahabharata6x9_V1.00.pdf
https://github.com/suchakr/cahc-utils/blob/main/papers/lvj/lvj-1984-kuppanna.pdf
https://indianculture.gov.in/ebooks/ancient-indian-chronology-illustrating-some-most-important-astronomical-methods
https://www.researchgate.net/profile/M-Srinivas/publication/336438227_The_Untapped_Wealth_of_Manuscripts_on_Indian_Astronomy_and_Mathematics/links/602b2bd94585158939a94482/
https://www.researchgate.net/profile/M-Srinivas/publication/336438227_The_Untapped_Wealth_of_Manuscripts_on_Indian_Astronomy_and_Mathematics/links/602b2bd94585158939a94482/
https://www.motilalbanarsidass.com/products/the-cosmology-of-the-bhagavata-purana-mysteries-of-the-sacred-universe
https://www.motilalbanarsidass.com/products/the-cosmology-of-the-bhagavata-purana-mysteries-of-the-sacred-universe


Backup Slides from Here

Observational Astronomy of the Sun

Sun, Ayanas and Ṛtus
An observer noticing the sunrise point of  the eastern horizon wil l  notice the point oscil late between north-east
in the summer to south-east in the winter and back to north-east in the summer -  much l ike a swing.

The extreme north and south points are the dakṣ iṇāyana and uttarāyaṇa start  -  the winter and summer solstices
respectively.  The points in between are called the viṣuvat -  spring and autumn equinoxes.

One full  swing of  the sun lasts 366 days and is  made of  two ayanas the dakṣ iṇāyana and uttarāyaṇa each of  183
days

In one full  swing from uttarāyaṇa,  the sun traverses through six ṛtus (seasons)  in order -  namely varṣā ,  śarad,
hemanta,  ś iś ira,  vasanta,  gr īṣma,-  each ṛtu is  of  61 days.

Just as a swing appears to be stationary at  the extreme points,  the sun appears to be stationary at  the
uttarāyaṇa and dakṣ iṇāyana start  points before resuming its  oscil lation.  An observer wil l  notice that the sun is
stationary at  the uttarāyaṇa and dakṣ iṇāyana start  points for about 14 sunrises each.

The period from one sunrise to another is  called a ahorāṭra/day.  A ṛtu is  made of  61 ahorāṭras/days.  An ayana is
made of  183 ahorāṭras/days.One swing of  the sun with 366 ahorāṭras/days is  samvatsara/year.

ahorāṭra ṛtu ayana samvatsara

ahorāṭra 1

ṛtu 61 1

ayana 183 3 1

samvatsara 366 6 2 1
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Assuming the dakṣ iṇāyana point to be the day 1 of  the 366 day cycle,  the following table shows the day number
of the start  of  each ṛtu and ayanas.

day num ṛtu ayana equinox/ solstice sunrise image as seen by an observer

1 varṣā  start dakṣ iṇāyana start summer solstice

sun rises north east

62 śarad start dakṣ iṇāyana - -

92 śarad mid viṣuvat autumn equinox

sun rises true east

123 hemanta start dakṣ iṇāyana -

183
184

ś iś ira start
dakṣ iṇāyana end
uttarāyaṇa start

winter solstice

sun rises south east

245 vasanta start uttarāyaṇa - -

274 vasanta mid viṣuvat spring equinox

sun rises true east

306 gr īṣma start uttarāyaṇa - -

366 gr īṣma-end
uttarāyaṇa end
dakṣ iṇāyana start

summer solstice

sun rises north east
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Sun's annual cycle 🔗

The sunrise point at horizon moves/swings from

north east to south east called dakṣiṇāyana

back to same north east called uttarāyaṇa

366 sunrises makes a cycle - a solar year

The sunrises are associated with specific background
stars called nakṣatra-s
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Sun and Nakṣatras
We noted that each of  the 366 sunrises occurs at  different points on the eastern horizon due to the sun's  swing.
In addition,  the stars that are visible just  prior to each sunrise at  the sunrise point also change.  The stars that are

visible just  prior to sunrise are said to belong to the nakṣatra of  that day.

During uttarāyaṇa and dakṣ iṇāyana the sun seems to rise at  a  stationary point for about 14 days.  The stars visible

prior to sunrise for these two stationary points define the sector/span of  a  nakṣatra -  of  about 14 days -  more

precisely 13<sup>5</sup>/<sub>9</sub> days.

A nakṣatra is  a  span of  t ime of  about 14 days and contains the stars that are visible at  sunrise in its  t ime span.

There are 27 such equal  nakṣatra spans in a  366 day cycle.  Each of  the 27 nakṣtra while of  equal  t ime span
contains varying counts of  stars -  between 1 and 6 -  totaling 83 stars.  The 27 nakṣatra are named in a f ixed

cyclical  order.

The current order starting from Aśvin ī  along with their  star count l isted below, is  an inherited order from around

1500 years ago.  The order of  the nakṣatra begins with Kṛttikā  and ends with Revat ī  in  more ancient texts.

The choice of  the f irst  nakṣatra to start  the cycle contains information on the epoch and the convention for the

year start.

There are texts that associate specific  nakṣatras with the ṛtus -  seasonal  naḳsatras .  Such seasonal  naḳsatras also

contain vital  information on the epoch of  the text.

Aśvin ī
3

Bharaṇī
3

Kṛttikā
6

Rohiṇī
5

Mṛgaś iras
3

Ār d rā
1

P u n a r v a s u
2

P uṣy a
1

Aśleṣā
6

Maghā
6

Pūr v a
P h a l g u n ī

2

U t t a ra
P h a l g u n ī

2

Hasta
5

C i t rā
1

S vāt ī
1

V iśāk hā
2

Anurādhā
4

Jyeṣṭhā
3

Mū la
4

Pūrva
Aṣāḍhā

4

Uttara
Aṣāḍhā

4

Śravaṇa
3

Śraviṣṭhā
4

Śa t a b h iṣā
1

Pūr v a
B hād ra p a dā

2

U t t a ra
B hād ra p a dā

2

R ev a t ī
1
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Nakṣatra-s starting from Maghā at day 1

In this Maghādi epoch day
1 of dakṣiṇāyana is at
Maghā start.

The sun traverses through the
27 nakṣatras in order and

returns to Maghā  start at the
end of the 366 day cycle.

The 1st and 367th sunrise are
at

the same nakṣatra/star -
Maghā/ε-Leonis

the same point on the
horizon and

Over 100's of years,

the nakṣatra/star to shift by
about 1 day in about 72 years.

This shift is called the
ayanāṃśa/precession.
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Precession and its effects

We see the start of Maghā  nakṣatra on
day 1 of dakṣ iṇāyana in the chart above.
This is  true for a certain epoch. After

about a 1000 years,  the start of Maghā
nakṣatra will  be on day 14 of
dakṣ iṇāyana. Equivalently day 1 of
dakṣ iṇāyana will  move to Āś leṣā  start.

The precession is a slow process and
takes about 25,800 years to complete
one cycle.  That is  the sunrise point will
return to the same nakṣatra/star for the
same ṛtu after 25,800 years.

Precession causes the seasonal
nakṣatras to drift  with time. Many
ancient text associate nakṣhatras with

seasons -  this association contains vital
information on the epoch of the text.

The direction of precession is opposite
to the direction of the sun's annual

transit through the nakshatras.
Incidentally the moon also transits
through the nakṣatras in the same
direction as the sun. The moon's transit through the nakṣatras is  called the lunar month of about 27 days.
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Effect of precession over millennia
About every 1000 years the start of season move backwark by one naḳsatra. In addition the
precession causes the pole star to change.

The following table/pictures shows the start of the spring equinox seasonal naḳsatra and the
pole star for the last 5000 years.

Epoch Spring Equinox Dakṣiṇāyana Uttaryāṇa Pole Star

Present Uttara Bhādrapadā Ārdrā Mū la Polaris

1000 years ago Revat ī Punarvasu Pūrva Aṣāḍhā -

2000 years ago Aṡvin ī Puṣya Uttara Aṣāḍhā -

3000 years ago Bharan ī Aś leṣā Śravaṇa -

4000 years ago Kṛttikā Maghā Śraviṣṭhā -

5000 years ago Rohiṇī Pūrva Phalgun ī Śatabhiṣā Thuban

Present Day 5000 years ago
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Precession over 5000 years 🔗
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