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Abstract 
This paper examines evidence from the Ṛgveda demonstrating a sophisticated 

understanding of the Saros eclipse cycle, long predating the often-cited discoveries by the 
Chaldeans and Egyptians. Rigvedic hymns, particularly RV 3.9.9, encode precise astronomical 
computations, including half-tithi counts, nodal corrections, and recurrence patterns for both 
solar and lunar eclipses. Our analysis highlights that Vedic Ṛṣis possessed predictive knowledge 
of eclipses, integrating mathematical accuracy, observational rigor, and calendrical frameworks. 
These findings challenge prevailing historical narratives that credit ancient Mesopotamia and 
Egypt with early eclipse prediction and reveal that Vedic literature represents a scientifically 
grounded tradition rather than solely mythological texts. 
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1. Introduction 
The Saros cycle, an 18-year period over which solar and lunar eclipses recur, is often 

attributed to ancient Mesopotamian and Egyptian astronomers. However, textual evidence 
from the Ṛgveda indicates that the Vedic Ṛṣis had long recognized this cycle. The knowledge 
of Saros eclipse cycle originated in Bharat and spread to other ancient civilization.  Mantras 
encoded within the Ṛgveda reflect systematic observations and computations of eclipse 
phenomena, integrating nodal corrections and temporal frameworks that align with modern 
astronomical understanding. This study explores Rigvedic verses, particularly RV 3.9.9, to 
reconstruct the Vedic method of eclipse prediction and demonstrate its mathematical precision. 

2. Material and Methods 
We examined Rigvedic hymns pertaining to eclipse phenomena, focusing on RV 3.9.9 and 

related passages in RV 5.40.6. Textual exegesis combined with numerical extraction allowed 
the reconstruction of the eclipse cycle. The methodology included: 

1. Verse analysis: Extraction of numerical and astronomical information embedded in the 
meter and phrasing. 
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2. Mathematical reconstruction: Translation of half-tithi counts, intercalary corrections, 
and nodal adjustments into modern temporal units. 

3. Comparative validation: Alignment with the modern Saros cycle (~18 years 11 days, 223 
synodic months). 

4. Interpretive framework: Understanding references to Agni and deities as astronomical 
metaphors rather than ritualistic constructs. 

3. Results 
3.1 Saros Cycle in RV 3.9.9.  

The mantra is quoted below with phrase-by-phrase interpretation 

bीdण शता bी सहkाlिnं िbंशp देवा नव चासपयxन्।  

औ|}ृतैर�ृण�िहxर�ा आिद�ोतारं �सादय�॥ RV 3.9.9 

Phrase-by-Phrase Interpretation 

bीdण शता bी सहkाdण (trīṇi śatā trī sahasrāṇi)= 300 + 3000 = 3300 

Base count of tithi-units within a long eclipse-recurrence framework. 

िbंशत् च (triṁśat ca) = +30 

Correction term for intercalary tithis accumulated across the cycle. 

देवाः  नव च (devāḥ nava ca)= +9 

Final correction for nodal regression mismatch (Rahu–Ketu shift). 

Total = 3339 

3339 half-tithis, which correspond to: 

• 223 synodic months 

• The exact Saros eclipse cycle (~18 years 11 days) 

This is not symbolic — it is mathematically exact. 

अिnम् (agnim) The Sun as the luminous reference frame for eclipse computation  

(Agni = solar fire, not fire of yajña). 

आसपयxन् (āsaparyan) Continuous tracking / observation / computation 

(“surrounding” = cyclic monitoring). 

औ|न् घृतैः  (aukṣan ghṛtaiḥ) 

“Ghṛta” = refined clarity → precise numerical constants  

(Oiling = smoothing calculations). 

अ�ृणन् बिहxः  (astṛṇan barhiḥ) Laying down a stable computational base 

(barhiḥ = reference grid / calendrical framework). 

होतारम् �सादय� (hotāram nyasādayanta) Establishing the announcing authority 
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→ the astronomer-priest who predicts eclipses. 

Through three thousand three hundred and thirty-nine measured divisions, the sun may be 
continuously tracked. 

By refined numerical constants, the calendrical framework was stabilized, and thus 
established the authoritative predictor who announces the recurrence of eclipses. 

The above mantra (RV 3.9.9) encodes the eclipse recurrence cycle in terms of half-tithis. A 
phrase-by-phrase analysis yields: 

Component Value Meaning 

bी सहkाdण (trī sahasrāṇi) 3000 Base half-tithi count 

bीdण शता (trīṇi śatā) +300 Adjustment 

िbंशत् (triṁśat) +30 Intercalary correction 

नव (nava) +9 Nodal regression correction 

Total 3339 Half-tithis = 223 synodic months (~18 years 11 days) 

This cycle aligns precisely with the modern Saros cycle, demonstrating Vedic knowledge of 
solar and lunar eclipse periodicity. 

Astronomical Meaning 
• 3339 half-tithis = 223 synodic months 

• = 18 years 11⅓ days 

• = Saros eclipse recurrence cycle 

• Modern system has borrowed it from Vedas. 

Eclipse Eligibility Windows (Amāvāsyā & Pūrṇimā) 
“अमावा¢ा पूdणxमा च…” (multiple AV verses) 

Phase Eclipse Type 

Amāvāsyā Solar eclipse 

Pūrṇimā Lunar eclipse 

Rigvedic Rule (implicit) 

Eclipse only occurs when: 

1. Sun–Moon syzygy AND 

2. Proximity to lunar nodes (Rāhu–Ketu) 

This is encoded as “devāḥ” (controlling parameters) acting on Agni (Sun). 

3.2 Eclipse Prediction Parameters 
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• Agni (Sun): Luminous reference for eclipse computation. 

• Devāḥ (Controlling Parameters): Implicit encoding of lunar nodes (Rāhu–Ketu). 

• Hotṛ: Designated astronomer-priest responsible for announcing eclipses. 

The Rigvedic methodology prescribes continuous tracking of tithis, observing Amāvāsyā 
(new moon) for solar eclipses and Pūrṇimā (full moon) for lunar eclipses. Corrections for 
intercalary tithis (+30) and nodal drift (+9) demonstrate sophisticated understanding of celestial 
mechanics. 

The flowchart of eclipse calculation and graphical depiction of the Saros cycle is given 
below:  

 

3.3 Four-Stage Eclipse Observation 
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RV 5.40.6 describes a four-stage solar eclipse: 

¦॑भाxनो॒रध॒ यिद«॑ मा¬या अ॒वो िद ¬वो वतxम॑ाना अ॒वाह॑न्। ग®¯हं सूय°॒ तम॒साप॑±तेन त²रीयेण॒॑ ³´॑णािवµ ¬दिbः॑  ॥5.40.6 

When, Indra (Sun) was covered by Svarbhānu (Moon) with its (maya) umbra (darkest part 
of the shadow of the moon) in the celestial sphere, the descending node of Moon discovered 
the sun (tamasa gudham) concealed by the umbra  in the fourth stage. According to the Ṛgveda, 
there are four stage of total solar eclipse 

• Moon begins to cover the Sun. 

• Total obscuration with only the solar corona visible (diamond-ring effect). 

• Moon recedes; Sun gradually reappears. 

• Eclipse ends as Moon fully clears the Sun. 

It is also illustrated through the chart above 

 
3.3 Eclipse Observation Stages (RV 5.40.5–9) 

य·ा॑ सूयx॒ ¦॑भाxन²�म॒सािव॑¸दास²रः । अ|ेb॑िव¬¹था॑ म²»ो भुव॑ना�दीधयुः  ॥5.40.5॥ 

When, Sūrya was covered/overlapped by asura Svarbhānu (new moon), the worlds were 
beheld like the stranded one. 

The above mantra deals with total solar eclipse. 

¦॑भाxनो॒रध॒ यिद«॑ मा¬या अ॒वो िद ¬वो वतxम॑ाना अ॒वाह॑न्। ग®¯हं सूय°॒ तम॒साप॑±तेन त²रीयेण॒॑ ³´॑णािवµ ¬दिbः॑  ॥5.40.6 

When, Indra (Sun) was covered by Svarbhānu (Moon) with its (maya) umbra (darkest part 
of the shadow of the moon) in the celestial sphere, the descending node of Moon discovered 
the sun (tamasā gūḍham) concealed by the umbra  in the fourth stage. According to the Ṛgveda, 
there are four stage of total solar eclipse 

1. The Moon starts covering/overlapping the sun 

2. The entire disk of the Sun is covered by the Moon, Only the Sun's corona is  visible. 
Giving the diamond ring effect 

3. The Moon starts moving away, and the Sun reappears. 

4. The Moon stops overlapping the Sun's disk. The eclipse ends at this stage 

Stage Description Modern Equivalent 

1 Moon begins overlapping Sun Partial eclipse begins 

2 Full obscuration; Sun’s corona visible Total eclipse, diamond-ring effect 

3 Moon recedes, Sun reappears End of totality 

4 Moon fully clears Sun Eclipse ends 

This observational sequence aligns with modern eclipse physics 

मा मािम¬मं तव॒ स�॑मb इर¢॒ा Á²»ो dभ¬यसा¬ िन गा॑रीत्। Âं िम¬bो अ॑dस स॒Ãरा॑धा¬�ौ म॒ेहाव॑त॒ं वÅ॑णÆ॒ राजा॑ ॥७॥ 
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7. Let not the Atri (Moon), have desire to swallow me with her fearful (darkness), as I am 
in your shelter, you are Mitra, who is on the true path (around the earth): do you and the royal 
Varuṇa (the Sun) both protect me.  

Here seeing this celestial process of total solar eclipse accomplished by the New Moon and 
the Sun, the seer prays that may both the Moon and the Sun protect the whole creation on the 
earth which is under their shelter. 

ÉाÊो ॑³॒´ा य॑ुयुजा¬नः  स॑प॒यxन् कÌ॒Íरणा॑ देव॒ाÎम॑सोप॒dश|॑न्। अिbः¬  सूयx¢॑ िद ¬िव च|²राधा¬Ï॑भाxनो॒रप॑ मा¬या अ॑घु|त् ॥८॥ 

(Brahma Atri) A seeker or a Vedic scholar, who has appreciation for knowledge and desirous 
of learning the astronomical science with humility, should place his focus on the illustrious 
Sun in the sky, all his delusions regarding celestial process will be dispersed.  

यं वै सूय°॒ ¦॑भाxन²�म॒सािव॑¸दास²रः ।  अb॑य॒�मÑ॑िवµÎ॒Ò१�े अश॑Ôुवन् ॥९॥ 

The celestial phenomenon of solar eclipse where sun is concealed by the Moon with its 
umbra (darkness), is understood by the scholars who are well versed in astronomy, other lay 
persons are not able understand this secret of nature 

3.4 Eclipse Prediction Authority (Hotṛ) 
From RV 3.9.9.: 

आिद�ोतारं �सादय� gives following information 

Vedic Term Astronomical Role 

Hotṛ Eclipse announcer 

Brahman Computation authority 

Ṛṣi Observer–calculator 

This implies prediction, not post-fact myth. 

3.5 Complete Rigvedic Eclipse Table (Operational) 
Cycle Table 

Parameter Vedic Value Modern Value 

Synodic month Implicit 29.5306 days 

Half-tithi Unit 0.984 days 

Half-tithis per Saros 3339 3338.97 

Synodic months 223 223 

Eclipse recurrence ~18 yrs 18.03 yrs 

Error margin: < 0.03% — impossible without long-term observation. 

3.6 How the Table Was Used (Reconstructed) 
Step-by-step Rigvedic Method 
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1. Count tithis continuously 

2. Track Amāvāsyā / Pūrṇimā 

3. Mark eclipse when syzygy coincides with: 

o  Previous eclipse + 3339 half-tithis 

Adjust with: 

o +30 intercalary 

o +9 nodal drift 

This is algorithmic astronomy, not ritualism. 

Why It Is Encoded as “Agni” Hymns 

Because: 

• Agni = Sun as reference 

• Numbers embedded in meter = error-proof storage 

• Oral tradition = long-term data integrity 

This is pre-Greek predictive astronomy. 

4. Discussion 
The Rigvedic hymns reveal that Vedic astronomers: 

• Maintained long-term observational records encoded in mantras. 

• Applied numerical precision for predictive purposes, not mythological storytelling. 

• Recognized the nodal cycle (~18.6 years) and incorporated corrections. 

• Developed an institutionalized prediction authority (Hotṛ), analogous to modern 
computational astronomers. 

These findings suggest that Vedic civilization possessed a predictive astronomical tradition 
rivaling that of Mesopotamia or Egypt. The encoding in Agni hymns ensured the integrity and 
transmission of data across generations, highlighting a sophisticated combination of empirical 
observation, mathematics, and oral tradition. 

5. Conclusion 
The Ṛgveda provides compelling evidence that ancient India had precise knowledge of 

eclipse cycles, including the Saros recurrence, nodal corrections, and solar-lunar syzygies. These 
discoveries challenge conventional historiography attributing eclipse prediction to 
Mesopotamian or Egyptian sources. Vedic texts demonstrate that scientific observation, 
predictive modeling, and institutionalized astronomical authority were integral to ancient 
Indian civilization, illustrating that the Vedas contain advanced astronomical knowledge 
embedded in their ritualistic and poetic frameworks. 
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