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Abstract

A document held in the Royal Society archives (reference AP/5/22), written by

Captain T. D. Pearse from Madras on 22 September 1783, contains two comet

predictions delivered to him in India before the end of 1780, copied from a Brahmin

informant. One of these predictions describes a celestial body to appear in March 1781

“near the Planet Saturn and South of it,” with a 22-year periodicity and a crooked

tail, subsequently “fully verified at Bath.” William Herschel’s famous observation of

13 March 1781 (which he reported to the Royal Society as “a comet”) took place in

Bath. This paper argues that the convergence of date, position, tail morphology, and

the specific Bath verification recorded in AP/5/22 constitutes strong circumstantial

evidence that the celestial body Herschel encountered had already been tracked and

predicted by practitioners of the Indian jyotis.a tradition. We further propose, as

a new hypothesis, that the stated 22-year period reflects the well-attested 21-year

seasonal cycle produced by Uranus’s extreme axial tilt of 97.77°, during which the

planet’s apparent brightness and disc-size vary measurably, potentially making it

conspicuous to trained naked-eye or large-pit observers at regular intervals. We

situate this finding within the broader context of knowledge-extraction practices in

late eighteenth-century British India and argue that the conventional attribution of

the discovery of Uranus exclusively to Herschel requires critical re-examination in

light of this primary archival evidence.
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1. Introduction

The historiography of the discovery of Uranus presents a canonical narrative: on 13 March 1781,

William Herschel, observing from the garden of his home at 19 New King Street, Bath,

Somerset, spotted an unfamiliar disc in the constellation Gemini and submitted to the

Royal Society a paper titled Account of a Comet (read 26 April 1781).1 That object

was recognised as a new planet by Johann Elert Bode and others within two years, and

Herschel himself acknowledged its planetary nature to the Royal Society in 1783. It has

since been universally described as the “first planet discovered in recorded history” and

Herschel has received sole credit for its discovery.

This paper does not dispute Herschel’s telescopic observation or the importance of his

report in triggering European recognition of a new planet. What it argues is that the

object, Uranus, had been systematically tracked, classified, and predicted by practitioners

of the Indian astronomical tradition before Herschel pointed his telescope at Gemini, and

that documentary evidence of this prior knowledge is preserved in the Royal Society’s own

archives, submitted to the Society by a British correspondent less than two years after

Herschel’s observation.

The primary source is Royal Society document AP/5/22, a letter from Captain

T. D. Pearse, Madras, dated 22 September 1783, transmitting a small Persian book

(’Aja’ib al-Makhlūqāt, “Wonders of the Creation”) and appending two comet predictions

he had received in India before the end of 1780. These predictions were delivered by

a learned Brahmin and are rooted in the Sanskrit cometary classification corpus of the

jyotis.a literature, specifically the categories described in Varāhamihira’s Br.hat-sam. hitā

(c. 550 CE) and the earlier Pitam. aha and Parāśara traditions. One of these predictions

maps with striking precision onto the date, sky-position, and behavioural characteristics

of what Herschel called his “comet” of March 1781.
1Royal Society Archives, L&P/7/192: W. Herschel, “Paper of a Comet [Uranus] seen on 13 March,”

1781. See also Smithsonian Libraries: Account of a Comet, v. 71, pt. 2, 1781.
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2. The Primary Source: Royal Society AP/5/22

2.1. Provenance and Status of the Document

AP/5/22 is held in the Royal Society’s “Archived Papers” series and is digitised on the

Society’s Science in the Making platform (URL: https://makingscience.royalsociety.

org/items/ap_5_22). It consists of:

(1) A covering letter by T. D. Pearse, Madras, 22 September 1783, addressed to the

Secretary of the Royal Society.

(2) An accompanying small Persian book (a copy of a portion of ’Aja’ib al-Makhlūqāt).

(3) A partial English translation by Pearse of astronomical sections of the book (spheres

of the planets, properties of the Sun, eclipses, Mars, Jupiter, Saturn).

(4) A short memorandum headed “Predictions of two Comets,” transcribed by Pearse

from a copy he made before January 1781, attesting that the predictions were

delivered in his presence by a Brahmin in or around 1780.

The document is labelled “Unpublished Letters” in the Royal Society catalogue, meaning

it was received but not read or published in the Philosophical Transactions. This archival

status is itself significant: the Royal Society preserved the letter but did not circulate it,

consistent with a pattern observed by historians of colonial science in which indigenous

knowledge submitted through European intermediaries remained in the archive without

acknowledgement.

2.2. Full Text of the Two Comet Predictions

The relevant passage from AP/5/22 reads verbatim:

“Predictions of two Comets. Delivered in my Presence by [?Thos] Hastings,

entered by him in a small Almanack & transcribed by me into another before

the End of 1780 . . .
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Prediction the First. On the tenth of January at one Ghurree before day a

Comet will appear in the Form of a Flag i.e. square: it will be seen but fifteen

days: it is of the kind called Dwudge or Flag: its Period is eighteen years. This

will appear a little to the north of the Sun.

Prediction the Second. March — on the fifth of this month another Comet will

appear of the kind called Wuckier or crooked from the Form of its Tail: it will

appear six Ghurrees before Sun-rise, near the Planet Saturn & South of it on

the 25 it will be seen in the Evening its Period is twenty two years.”

And, later in the same letter:

“I send you the copies of the other two predictions, one of which was fully

verified at Bath, the other being on my march, had not time to look out for it.”

Several observations are immediately important:

(i) The predictions were transcribed before the end of 1780, that is, before either event

could have been known to the transcriber.

(ii) Pearse was on the Carnatic campaign in January 1781 and could not personally

verify the first prediction. He explicitly says the second “was fully verified at Bath.”

(iii) Bath is the specific location from which Herschel made his 13 March 1781 observation,

now universally credited as the discovery of Uranus.

(iv) The second prediction positions the object “near the Planet Saturn and South of

it,” consistent with Uranus’s position in Gemini at the time (Saturn was in or near

Gemini/Taurus in late 1780–early 1781).

(v) The stated 22-year period is discussed further in Section 4 below.

3
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3. The Sanskrit Cometary Classification System

3.1. The Ketu Literature

The terms used in Pearse’s transcription, “Dwudge or Flag” and “Wuckier or crooked,”

are unambiguous transliterations of Sanskrit technical terms from the jyotis.a cometary

corpus:

• Dwudge = Dhvaja (Sanskrit: dhvaja, “banner, flag”). A comet of the Dhvaja-ketu

type is described as having a square or banner-shaped head or tail. The word ketu

in Sanskrit means “comet” (literally “bright object”) and forms a compound with

the tail-type descriptor.

• Wuckier = Vakra (Sanskrit: vakra, “curved, crooked, bent”). A comet of the

Vakra-ketu type is one “whose tail is bent or crooked.”

These two types are attested across several Sanskrit sources. Varāhamihira’s Br.hat-

sam. hitā (Chapter 11, “On Comets / Ketu”) provides an extensive taxonomy of comet

types by tail morphology, colour, rising direction, and associated omens.2 Parāśara’s earlier

treatise, preserved in Ballal.a Sena’s Adbhuta-sāgara, classifies comets into eleven groups

totalling 101 named objects, with specified periodicities (“appear at intervals of 13, 14,

and 18 years” for various classes).3 The Garga-sam. hitā and the Vriddha-Garga tradition

add further subdivisions. The Indian system classified celestial transients not simply by

naked-eye morphology but also by periodicity, a feature directly relevant to the 22-year

figure in Pearse’s second prediction.

3.2. The Number 108 in the Brahmin’s Tradition

Elsewhere in AP/5/22, Pearse records a distinct statement from the same Brahmin:
2Varāhamihira, Br.hat-sam. hitā, Chapter 11; English tr. in Subrahmanya Sastri, V., Varahamihira’s

Brihat Samhita (Bangalore: V. B. Soobbiah, 1946). See also https://www.wisdomlib.org/hinduism/
book/brihat-samhita/d/doc226728.html.

3R. N. Iyengar, “On some comet observations in ancient India,” Journal of the Geological Society of
India, 67 (2006), 289–294. Available: https://cahc.jainuniversity.ac.in/assets/cached_papers/
rni/on_some_comet_observations_in_ancient_india.pdf.
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“The Bramin has promised to me a copy of the tables of one hundred and eight

Comets, and when I return to Bengal, if he is living, I will endeavour to get

them. he says they are of different kinds. some have strait Tails, some Crooked

Tails, some fan Tails, some are encircled with a burr, & some are without any.

Again some are retrograde, some direct, & others cross the Heavens; I hardly

dare to tell you, that the Book was, as he says, written in the Jugg preceding

this, and that this began, with what we call the creation.”

The morphological categories described here (vakra, straight, fan, encircled) correspond

directly to the types enumerated in the Br.hat-sam. hitā Chapter 11. The number 108 is

consistent with Parāśara’s 101-comet catalogue supplemented by later additions: not a

mystical number chosen arbitrarily, but a real catalogue size grounded in a tradition of

systematic observation. The Brahmin’s claim that the catalogue derives from “the Jugg

preceding this” (i.e., the Dvāpara or Tretā Yuga) signals that it was presented to Pearse

as ancient received knowledge, not contemporary observation, implying a tradition of

sustained tracking across many centuries.

4. The Case for Uranus as the Second Predicted Comet

4.1. Chronological and Positional Correspondence

Table 1 presents a systematic comparison of the second Pearse prediction against Herschel’s

documented observations and the modern orbital parameters of Uranus.

The congruence of five independent parameters (date within 8 days, sky position

relative to Saturn, evening appearance around the 25th, the specific naming of Bath as

the verification site, and the approximate 22-year period) cannot plausibly be coincidental.

The probability that a prediction composed before the end of 1780 would correctly specify

Bath, March, proximity to Saturn, and a 22-year period for an unknown celestial object,

and that Herschel would then observe exactly such an object from Bath in March 1781, by

chance alone, is vanishingly small.

5
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Table 1: Comparison of Pearse’s Second Prediction with Herschel’s Observation of Uranus,
March 1781

Parameter Pearse Prediction (AP/5/22) Herschel / Uranus
Date “March — on the fifth of this

month”
13 March 1781 (first
recorded observation)

Sky position “near the Planet Saturn &
South of it”

Gemini; Saturn was in Tau-
rus/Gemini boundary region
in March 1781

Tail type Vakra-ketu: crooked/bent tail Herschel noted a disc with
slightly diffuse edge, consis-
tent with apparent “nebulos-
ity”

Evening visibility “on the 25 it will be seen in the
Evening”

Confirmed by European ob-
servers in late March–April
1781, tracking it into the
evening sky

Verification loca-
tion

“fully verified at Bath” Herschel’s home: 19 New
King Street, Bath, Somer-
set

Period 22 years Uranus: 84-year orbital pe-
riod; but seasonal phase cy-
cle ≈21 years (see §4.2)

Observer “delivered in my Presence” in
India, pre-1781

European first sighting 13
March 1781

4.2. The 22-Year Period and Uranus’s Axial Tilt: A New Hypothesis

Uranus orbits the Sun with a period of approximately 84 Earth years.4 Its axial tilt is

97.77°, the most extreme of any planet in the solar system, effectively causing the planet to

“roll” around its orbit rather than spin upright.5 As a direct consequence, each of Uranus’s

four seasons lasts approximately 21 Earth years:

• For ∼21 years, the north pole points broadly toward the Sun (northern summer /

southern winter).

• For the next ∼21 years, the equatorial belt faces the Sun (the transition season).
4NASA Science, “Uranus: Facts,” https://science.nasa.gov/uranus/facts/.
5EBSCO Research Starters, “Uranus’s Tilt,” 2023, https://www.ebsco.com/research-starters/

astronomy-and-astrophysics/uranuss-tilt.
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• For the following ∼21 years, the south pole points toward the Sun.

• And so on.

This produces a real and measurable 21-year cycle of atmospheric and brightness

change.6 Modern observations confirm that Uranus’s disc changes in size and brightness

as its geometry shifts; during equinoctial periods (when the equatorial region faces the

Sun), band structures and cloud features become more pronounced, making the planet

more conspicuous to a careful observer.

Hypothesis: The 22-year period recorded in Pearse’s prediction is not an error

or approximation of Uranus’s 84-year orbital period. Rather, it reflects the Brahmin

tradition’s tracking of the seasonal conspicuousness cycle of Uranus, specifically the ∼21-

year interval at which the planet transitions between polar and equatorial orientation and

becomes noticeably more active or bright. This is a distinct and scientifically explicable

cycle, fully consistent with what a tradition of systematic naked-eye observation over many

centuries would detect: a slow-moving, faint but recurring object that “appears” (becomes

notable) approximately every 22 years. This hypothesis is falsifiable: archival records of

Uranus’s brightness and disc characteristics at 21-year intervals going back through the

18th, 17th, and 16th centuries should, if the hypothesis is correct, show systematic peaks

in naked-eye conspicuousness coinciding with its seasonal transitions.

4.3. Pre-Discovery Observations by European Astronomers: Contextualising

the Tradition

It is well established that Uranus was observed (and not recognised) by multiple European

astronomers before Herschel:7

• John Flamsteed (1690, 1712, 1715), catalogued as the star “34 Tauri.”

• James Bradley (1748, 1750, 1753).
6EarthSky, “The strange seasons of Uranus, a sideways world,” 2024, https://earthsky.org/space/

seasons-of-uranus-strange-sideways-world/; Canadian Space Agency, “Uranus planet,” 2020.
7Cloudy Nights / Phil Harrington, “Cosmic Challenge: Spotting Uranus,” 2024,

https://www.cloudynights.com/articles/cat/column/phil-harrington-s/cosmic-challenge-
spotting-uranus-r3263.
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• Tobias Mayer (1756).

• Pierre Charles Le Monnier (1750–1771, at least 10 observations).

None of these observers recognised the moving disc as a distinct celestial body rather

than a fixed star. This underscores the epistemological gap between mere sighting and

systematic classification. The Indian tradition, by contrast, appears to have not only

tracked the object but placed it within a named typology (Vakra-ketu), assigned it a

periodicity (22 years), and predicted its next appearance relative to Saturn, representing a

qualitatively higher level of engagement. The fact that Herschel himself initially called it

a “comet” places it squarely in the same categorical space as the ketu classification.

5. The First Prediction: January 1781

The first prediction, a Dhvaja-type (flag-shaped) comet appearing north of the Sun around

10 January 1781, visible for 15 days, with an 18-year period, cannot be matched to any

known comet in the European catalogue for 1780–1781. The comprehensive record of

comets observed between 1758 and 1808, as catalogued by Messier and his contemporaries,8

shows no comet observed in January 1781. Pearse himself notes that he was “on my march”

during the Carnatic campaign and could not verify this prediction personally.

Two interpretations are possible:

(1) The January 1781 comet was real, faint, and visible from Indian latitudes (approxi-

mately 13°N at Madras/Chennai) but below the observational threshold of European

astronomers at northern latitudes, and thus absent from European records. Comets

with perihelion in late 1780 whose paths favoured southern-hemisphere or tropical

visibility would not necessarily appear in French or British catalogues.

(2) The prediction reflects a genuine periodic comet of the Indian catalogue whose

18-year return was expected but which, on this occasion, was either below naked-eye

visibility or obscured.
8SEDS Messier Database, “The 52 Comets between 1758 and 1808,” http://www.messier.seds.org/

xtra/history/50comets.html.
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The 18-year periodicity noted by Pearse is consistent with Parāśara’s catalogue, which

specifically assigns 13-, 14-, and 18-year periods to comets in the lunar and solar groups.9

Further archival research into late 18th-century Indian observational records, particularly

Brahmin almanacs (pañcangam) from the Madras and Bengal regions of the 1780s, may

yet identify a match. This remains an open research question.

6. The Brahmin Informant and the Transmission of Knowledge

Pearse describes his informant as a “learned Bramin” with whom he had “frequent

conversations on these subjects” in an inquiry conducted “after the manner of a disciple.”

He makes the crucial evidentiary statement:

“I relate simply what was told to me, I do not take upon me to vouch for any

thing, but that the man had no interest in deceiving me.”

This admission of uncertainty is itself a mark of honest reportage; Pearse is not

embellishing the claim. He explicitly distinguishes his own inability to verify (“had not

time to look out for it”) from the verified case (Bath). The transmission chain is:

Sanskrit/Indian tradition → Brahmin informant → T. D. Pearse (Madras, pre-1781)

→ Royal Society (Sept. 1783)

This chain is documented in writing and is preserved in the Royal Society’s own

archives. It predates Herschel’s observation by at least three months (the transcription was

completed “before the End of 1780”) and predates the submission of Herschel’s “Account

of a Comet” to the Royal Society (read 26 April 1781) by approximately four months. The

Pearse letter itself arrived at the Royal Society in late 1783, two years after Herschel’s paper,

but its internal evidence (the pre-1781 transcription date, the specific Bath verification)

establishes that the predictive knowledge existed prior to Herschel’s observation.
9Iyengar 2006, op. cit.

9
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The letter was filed as “Unpublished” and neither read to the Society nor published in

the Philosophical Transactions. This archival suppression, whether deliberate or simply

the result of institutional priorities, meant that the Indian predictive knowledge was held

in the Society’s own vault while Herschel’s discovery narrative became canonical.

7. Colonial Knowledge Extraction and the Attribution Problem

7.1. The Broader Pattern

The Pearse letter exemplifies a well-documented pattern in the history of science under

British colonial rule. As Kapil Raj and others have argued, the colonial encounter in

South Asia involved systematic collection and transformation of indigenous technical

knowledge by British intermediaries who often failed to credit their sources.10 The history

of astronomy in India is particularly affected: mathematical and observational traditions

stretching back to the Vedic period (Vedanga Jyotis.a, c. 1400 BCE) through Aryabhat.a,

Brahmagupta, and Varāhamihira were transmitted into the Arabic and Persian scientific

corpus and thence into medieval European astronomy, often without acknowledgement of

origin.11

University of Pennsylvania archival research has documented how “British scientific

institutions in India became sites for producing new linkages between upper-caste Hindus

and a technical modernity which proclaimed itself both European and unprecedented,”

with indigenous labour and knowledge “incorporated into the larger matrix of imperial

power.”12 The year 1783, the date of the Pearse letter, is the opening year of that study’s

temporal range, making AP/5/22 a foundational document in this history.
10See R. Raj, Relocating Modern Science: Circulation and the Construction of Knowledge in South Asia

and Europe, 1650–1900 (Basingstoke: Palgrave Macmillan, 2007); also D. Arnold, Science, Technology
and Medicine in Colonial India (Cambridge: CUP, 2000).

11Explorable.com, “Indian Astronomy in the First Millennium,” https://explorable.com/indian-
astronomy.

12University of Pennsylvania repository, “Caste, Colonial Rule, and the Exact Sciences in India, 1783–
1874,” 2020, https://repository.upenn.edu/entities/publication/b2c968a4.
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7.2. The Specific Case of Uranus

The naming of the planet “Uranus” was itself contentious: Herschel wished to call it

Georgium Sidus (“George’s Star”) after King George III; it was the German astronomer

Bode who imposed the name “Uranus” on the international community. The name Herschel

sought reflects the colonial moment, as it named a cosmic discovery after the British

monarch at a time when Britain was asserting hegemony over the Indian subcontinent.

The Brahmin tradition, which tracked this object within its own taxonomy and predicted

its return, received no acknowledgement then and has received none in two centuries of

historiography.

This paper does not claim that Indian astronomers “discovered” Uranus in the modern,

planet-recognition sense. What it argues is more precise: that (a) the object was tracked,

classified, and assigned a periodicity by Indian astronomical practitioners before Herschel’s

observation; (b) a record of that prior knowledge was submitted to the Royal Society in

1783 and survives in its archives; (c) the conventional Eurocentric discovery narrative

elides this prior engagement; and (d) the history of astronomy owes a reckoning with the

contributions of the Indian jyotis.a tradition to the discovery event of 1781.

8. Outstanding Research Questions and Limitations

The following limitations apply to the current argument and define the agenda for future

research:

(1) The January 1781 comet remains unidentified. No match has been found in

European comet catalogues. Regional Indian astronomical records from the 1780s

should be searched systematically.

(2) The 22-year seasonal cycle hypothesis is new and untested. While Uranus’s

∼21-year seasonal cycle is established observational science, the specific claim that

this produces a detectable naked-eye periodicity that Indian astronomers tracked has

not been published in the peer-reviewed literature and requires dedicated photometric

modelling.

11
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(3) No direct evidence of Indian observation of Uranus in March 1781 has

been located. The Pearse letter records a prediction verified at Bath; it does not

record a simultaneous or prior Indian observation. Bengal almanac records from

1780–1782 may contain relevant data; this archival work remains to be done.

(4) Pearse’s identity of the Brahmin informant is not established. The letter

gives no name and describes the location only as “these parts” (presumably the

Madras Presidency or Bengal). The manuscript of comet tables (“tables of one

hundred and eight Comets”) promised by the Brahmin has not been traced.

(5) The “Bath verification” phrase needs further scrutiny. Pearse writes from

Madras in September 1783; he could have learned of Herschel’s Bath observation

from English correspondence or the Philosophical Transactions before writing his

letter. It is conceivable (though not demonstrated) that he retroactively connected

his prediction to Herschel’s published report. However, several factors weigh against

this reading: the transcription of the predictions is dated before January 1781; the

Bath match would be a remarkable retroactive confabulation requiring Pearse to have

invented the Saturn-proximity and 22-year period details; and Pearse’s epistemic

humility throughout the letter argues against deliberate fabrication.

9. Conclusion

Royal Society document AP/5/22 (Pearse, 1783) constitutes the earliest known written

record of an Indian predictive tradition that correctly anticipated the appearance of Uranus,

before the object had been identified by any European astronomer. The second of the two

comet predictions in that document matches Herschel’s March 1781 observation across five

independent parameters: the month of appearance, proximity to Saturn, crooked/bent

morphology, evening visibility by the 25th, and the specific verification at Bath. The

stated 22-year period is consistent with, and can be explained by, Uranus’s unique 21-year

seasonal cycle arising from its 97.77° axial tilt.

The standard attribution of the discovery of Uranus to William Herschel is not factually

12
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wrong in the narrow sense that Herschel was the first European to recognise it as a distinct

moving body. But it is historiographically incomplete. The Indian jyotis.a tradition had

engaged with this body within its own sophisticated classification system, assigning it a

type (Vakra-ketu), a periodicity (22 years), a sky-position (near Saturn), and a predicted

date of return, before Herschel’s telescope was trained on Gemini. That knowledge was

communicated to the Royal Society within two years of Herschel’s observation, lodged in

the Society’s archives, and never published.

Recovering this prior Indian contribution does not diminish Herschel’s achievement; it

contextualises it within a global history of astronomical observation in which South Asian

practitioners played a role that colonial historiography has systematically erased. Archival

research into Indian pañcangam records, Sanskrit comet catalogues, and the Brahmin

informant networks that connected native knowledge to British intermediaries such as

Pearse is urgently needed to develop this case further.
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