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Outline of the talk

Topic Info Slides Minutes

Basics of the Sun's
rhythms

Ayanas, Ṛtus, Nakṣatras, Drift of
the rtus

6 10

The
Maghādi/dakṣināyaṇa

epoch

Brahmāṇḍa Purāṇa(BP),
Maitrāyaṇīya Āraṇyaka

Upaniṣat(MAU), Nidānasūtra(NS)
passages

5 10

The
Śraviṣṭhādi/uttarāyaṇa

epoch

Vṛddagārgīya Jyotiṣa(VGJ) /
Ādityachāra and

Parāśharatantra(PT) passages
4 5

The
Śravaṇādi/uttarāyaṇa

epoch
VGJ/59 Ṛtusvabhāva 3 5

Gist and Q&A 2 10

(~20 slides in ~40 minutes)
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Basics - ayanas, ṛtus, nakṣatras, drift of
ṛtus
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Observing the Sun's rhythmns
The Sun  r ises in the east eastern horizon  and sets in the west western horizon

Season Sunrise Sunset

End-Summer north-eastern horizon north-western horizon

Mid-Spring/Autumn exact  east exact  west

Start-Winter south-eastern horizon south-western horizon
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https://cahc.jainuniversity.ac.in/assets/talks/2024-03-17-mythic/00_sun_rise_swings_with_naks.mp4


Annual
Sunpath

Video of ~2 minutes shows

Sun's daily path for few

evenly spaced days through
the year

The contrast between the
summer and winter paths can
be seen

The contrast between the
Bangalore and Kurukshetra
paths can be seen
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https://cahc.jainuniversity.ac.in/assets/talks/2024-03-17-mythic/00_sun-path-movie.mp4
https://cahc.jainuniversity.ac.in/assets/talks/2024-03-17-mythic/00_sun-path-movie.mp4


The Sun,
Ṛtus and

Nakṣatras
Video of ~1½ minutes
shows

Per year sun covers

2 ayanas

6 ṛtu-s

27 nakṣatra-s

Rtu-s & nakṣatra-s
are associated

Over millenia,

the nakṣatra-s drift
slowly due to
precession

This change is used
to date the ancient
texts
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https://cahc.jainuniversity.ac.in/assets/talks/2024-03-17-mythic/01_sun-transit-basics-movie.mp4
https://cahc.jainuniversity.ac.in/assets/talks/2024-03-17-mythic/01_sun-transit-basics-movie.mp4
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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 Drift
of the

Seasonal
Nakṣatras

Video of ~2½ minutes
shows,

Over millenia ,

the nakṣatra-s drift
slowly due to precession

This change is used to
date the ancient texts

Epochs of Ancient
passages using Seasonal
Nakṣatra-s

Brahmāṇḍa Purāṇa (BP)

Vṛddagārg īya Jyotiṣa
(VGJ)

Parāśaratantra (PT)

Maitrāyaṇīya Āraṇyaka
Upaniṣat (MAU)

Nidānasūtra (NS)M y t h i c  S o c i e t y  2 0 2 4 - 0 3 - 1 7  -  S u n' s  S e a s o n a l  N a kṣa t r a
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https://cahc.jainuniversity.ac.in/assets/talks/2024-03-17-mythic/02_precession-movie.mp4
https://cahc.jainuniversity.ac.in/assets/talks/2024-03-17-mythic/02_precession-movie.mp4
https://cahc.jainuniversity.ac.in/assets/talks/2024-03-17-mythic/02_precession-movie.mp4
https://cahc.jainuniversity.ac.in/assets/talks/2024-03-17-mythic/02_precession-movie.mp4


The Maghādi/dakṣināyaṇa epoch - BP,
MAU, NS passages

M y t h i c  S o c i e t y  2 0 2 4 - 0 3 - 1 7  -  S u n' s  S e a s o n a l  N a kṣa t r a  Tr a n s i t

9



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.

शरद्वसंतयोर्मध्ये  मध्यमां  गतिमास्थितः  ।  अतस्तुल्यमहोरात्रं  करोति  तिमिरापहः  ॥

हरिताश्च  हया  दिव्यास्तस्य  युक्ता  महारथे  ।  अनुलिप्ता  इवाभान्ति  पद्मरक्तैर्गभस्तिभिः  ॥

मेषान्ते  च  तुलान्ते  च  भास्करोदयतः  स्मृताः  ।  मुहूर्त्ता  दश  पञ्चैव  अहो  रात्रिश्च  तावती  ॥

कृ त्तिकानां  यदा  सूर्यः  प्रथमांशगतो  भवेत्  ।  विशाखानां  तदा  ज्ञेयश्चतुर्थांश  निशाकरः  ॥

विशाखानां  यदा  सूर्यश्चरतेंशं  तृतीयकम्  ।  तदा  चन्द्रं  विजानीयात्कृ त्तिकाशिरसि  स्थितम्  ॥

विषुवं  तं  विजानीयादेवमाहुर्महर्षयः  ।  सूर्येण  विषुवं  विद्यात्कालं  सोमेन  लक्षयेत्  ॥

समा  रात्रिरहश्चैव  यदा  तद्विषुवं  भवेत्  ।  तदा  दानानि  देयानि  पितृभ्यो  विषुवेषु  च  ॥
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https://raw.githubusercontent.com/cahcblr/sanchaya/main/Puranani/brahmanda%20purana.txt
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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.

सूर्यो  योनिः  कालस्य  तस्य  एतद्रूपं  ।

यन्निमेषादि  कालात्संभृतं  द्वादशात्मकं  वत्सरम्  ।

एतस्याग्नेयमर्धमर्धं  वारुणम्  ।

मघाद्यं  श्रविष्ठार्धमाग्नेयं  क्रमेणोत्क्रमेण  सार्पाद्यं  श्रविष्ठार्धान्तं  सौम्यम्  ।

तत्र  एकमात्मनो  नवांशकं  सचारकविधम्  ।

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  नाक्षत्रः  आदित्यसंवत्सरो  ।  सः  एषः  नाक्षत्रः  आदित्यसंवत्सरः  ।

आदित्यः  खलु  शश्वदेतावद्भिरहोभिर्नक्षत्राणि  समवैति  ।  आदित्यः  खलु  शश्वत्  एतावत्भिः  अहोर्भिः   नक्षात्राणि  समवैति  ।

त्रयोदशाहं  त्रयोदशाहमेकै कं  नक्षत्रमुपतिष्ठति।  त्रयोदशाहं  त्रयोदशाहम  एकै कं  नक्षत्रम्  उपतिष्ठति  ।

अहस्तृतीयं  च  नवधा  कृ तयोरहोरात्रयोर्द्वे  द्वे  कले  चेति  संवत्सराः।  अहः  तृतीयं  च  नवधा  कृ तयोः  अहोरात्रयोः  द्वे  द्वे  कले  चेति  संवत्सराः  ।

ताश्चत्वारिं शच्चतुःपञ्चाशतं  कलाः।  ताः  चत्वारिं शत्  चतुःपञ्चाशतं  कलाः  ।

ते  षण्णववर्गाःसषट् षष्टित्रिशतः  ॥  ते  षट्  नव  वर्गाः  सः  षट् षष्टिः  त्रिशतः  ॥
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Video of ~1½ minutes
shows,

The BP  verses specify
the spring and
autumnal equinoctial
full moons at 1/4
Kṛttikā  and 3/4
Viśākhā  nakṣatras.

This places these
observations to
~1800BCE (± 100
years)

The Epoch of
Brahmāṇḍa

Purāṇa
passages

21.143-149
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Nakṣatra Chart
1800BCE (± 100)
- 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 1800 BCE (± 100)

M y t h i c  S o c i e t y  2 0 2 4 - 0 3 - 1 7  -  S u n' s  S e a s o n a l  N a kṣa t r a  Tr a n s i t

1 3



The Śraviṣṭhādi/uttarāyaṇa epoch -
VGJ/11 and PT passages
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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

Ve r s e Fr o m Ṛt u S p a n

श्र विष्ठादी नि  चत्वा रि  पौष्णार्धञ्च*  दिवाकरः  ।
वर्धयन्  सरस स्तिक्तं  मासौ  तप ति  शै शिरे   ॥  4 7

श्र विष्ठा
b e g i n

रे वती
m i d

शि शिर

रो हिण्यन्ता नि  विचरन्  पौष्णार्धाद्याच्च  भानुमान्  ।
मासौ  तप ति  वासन्तौ  कषायं  वर्धयन्  रसम्॥  4 8

रे वती
m i d

रो हिणी
e n d

वसन्त

सार्पार्धान्ता नि  विचरन्  सौम्याद्या नि  तु  भानुमान्  ।
ग्रै ष्मिकौ  तपते  मासौ  कटुकं  वर्धयन्  रसम्॥  5 2

मृग शिरा
b e g i n

आश्ले षा
m i d

ग्रीष्म

सा वित्रान्ता नि  विचरन्  सार्पार्धाद्या नि  भास्करः  ।
वा र्षि कौ  तपते  मासौ  रसमम्लं  विवर्धयन्॥  5 3

आश्ले षा
m i d

हस्ता
e n d

वर्षा

चित्रादीन्यथ  चत्वा रि  ज्येष्ठार्धञ्च  दिवाकरः।
शारदौ  लवणाख्यं  च  तपत्याप्याययन्  रसम्॥  5 4

चित्रा
b e g i n

ज्येष्ठा
m i d

शरद्

ज्येष्ठार्धादी नि  चत्वा रि  वैष्णवान्ता नि  भास्करः  ।
हेमन्ते  तपते  मासौ  मधुरं  वर्धयन्  रसम्  ॥  5 5

ज्येष्ठा
m i d

श्रवण
e n d

हे मन्त

Śraviṣṭhādi/
uttarāyaṇa

epoch - VGJ/11
Ādityachāra and
Parāśharatantra

M y t h i c  S o c i e t y  2 0 2 4 - 0 3 - 1 7  -  S u n' s  S e a s o n a l  N a kṣa t r a  Tr a n s i t

1 5



The text specifies 9
seasonal nakṣatra-s

For each epoch from -2500
to 500 in 50 year steps

Dating
Ādityachāra -
by minimizing

error

Measures an error of the 9
nakṣatra-s from their
prescribed season

The epoch with lowest
error is the best epoch
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Video of ~1½
minutes shows,

The PT and VGJ
verses that specify 9
seasonal nakṣatras

This information
places these
observations to
~1300BCE (± 100
years)

The Epoch
of

Ādityachāra
passages in

VGJ & PT
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The Śravaṇādi/uttarāyaṇa epoch -
VGJ/59 Ṛtusvabhāva
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Ṛtusvabhāva dates to ~500 BCE

This is  different from आ दित्यचारः

Ṛtu sequence begins with वसन्त  not
शि शिर

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

The Śravaṇādi
epoch -
VGJ/59

Ṛtusvabhāva
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Video of ~1½ minutes
shows,

The VGJ  verse
information that
specify 12 seasonal
nakṣatras

This information places
these observations to
~500BCE (± 100 years)

The Epoch of
VGJ

Ṛtusvabhāva
passages

M y t h i c  S o c i e t y  2 0 2 4 - 0 3 - 1 7  -  S u n' s  S e a s o n a l  N a kṣa t r a

2 0

https://cahc.jainuniversity.ac.in/assets/talks/2024-03-17-mythic/03_rtusvabhava_movie.mp4
https://cahc.jainuniversity.ac.in/assets/talks/2024-03-17-mythic/03_rtusvabhava_movie.mp4
https://cahc.jainuniversity.ac.in/assets/talks/2024-03-17-mythic/03_rtusvabhava_movie.mp4
https://cahc.jainuniversity.ac.in/assets/talks/2024-03-17-mythic/03_rtusvabhava_movie.mp4


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.
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view of sunrise surise
location

sunrise
(day)

count

north
east 1

true east 92

south
east 183

true east 274

north
east

367

1 of next
cycle

Ayana, Rtu, Nakṣatra, Precession
The sunrise horizon point movesfrom north east to south east andback to same north east point after366 sunrises - a solar year.The north east to south eastjourney is called dakṣiṇāyana  andthe reverse is uttarāyaṇaIn addition the sun cycles throughsix ṛtu-s in a year - śiśira, vasanta,grīṣma, varṣā ,  śarad, hemanta  -each of 61 sunrises.

Specific background stars can beobserved just before each sunrise.These stars are called nakṣatra-s  ,27 in number.
Each of the 2 ayana-s and 6 ṛtu-sare associated with specficnakṣatra-s.

Over ages this ayana/ṛtu-nakṣatra associationchanges due to theprecession phenomenon.
This change is used todate the ancient texts.

Observational Astronomy of the SunSun, Ayanas and Ṛtus
An observer noticing the sunrise point of  the eastern horizon wil l  notice the point oscil late between north-east

SkipSkip
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From these MAU, NS and BP passages1. 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 days2. 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 longitudesprogrammatically .

1. Start at an ancient date -  2400-03-21 BCE2. Computed the full  moon longitude for the date3. If  sun and moon longitudes are within 180°+ 
--  a FM found, collect it--  step up the date by 28 days and repeat4.  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 ofFull Moon
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Computing the information of BPGet full moon timeseries from2400BCE to 800BCE. There areabout 1237 FM per century - the topchart

The series is then filtered forEquinoctial Full Moons - the midchart

The series is further filtered for EFMnear kṛttikā  and viśākhā  - thebottom chart
The yellow region shows the epochwhen the visible kṛttikā  and viśākhāare contained in their respectivesectors - 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  MoonsRed 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 BCE1980-1610 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

Skip
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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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