HISTORICAL NOTES

Records of sightings of comets from the literature

B. S. Shylaja

In pursuit of observational records of comets we search Rajatarangini, a chronicle from Kashmir, which has
a wealth of records on natural phenomenon like earthquakes and famine. The study reveals records of sight-
ings of comets and we identify them based on description and with the help of associated dates and eclipse
records. We find that there are records of a pair of eclipses and at least two comets apart from the appari-
tions of Comet Halley in 1470 and 1531 CE.

Rajatarangini, a chronicle from Kashmir
records the political history of the region
from about 2000 BC (refs 1, 2) to about
AD 1600. The first volume was written
by Kalhana in the 12th century AD; with
sequels by Jonaraja (1150 to 1459 CE),
Srivara (1512 to about 1600), Prajyab-
hatta (1486 to 1512) and Shuka (1512 to
about 1596).

These books are well-utilized by histo-
rians to identify the dynasties that ruled
Kashmir. Kalhana himself has done
extensive research on the works of his
predecessors to maintain chronology —
which he describes in the introductory
verses. Stone inscriptions on the walls of
temples have been acknowledged for fix-
ing many errors. The text has been
searched for possible records of observa-
tions of supernovae’.

The time marker in Rajatarangini is
called the Loukika year. This is also
known as Saptharshi Samvat*. The con-
version becomes easier because of the
cross reference provided. The com-
mencement of the work is dated 4224
Laukika era, which is also the 1070 Saka
era (Saka count begins from 78 CE). This
fixes the date of composition as 1148 CE.
Jonaraja’s work covers the reign of Zain-
Ul-Abidin. After the death of Jonaraja in
1459 cE, Srivara continued the work, up
to 1470 cE (the year when Zain-Ul-
Abidin died) and beyond.

The description by Srivara of comets
and eclipses is particularly interesting and
are discussed here. Although he com-
menced work in 1459 CE, there may be
reports of some events prior to that date
for which Srivara was an eye-witness and
such events might have been incorpo-
rated in the chronicle written later.

The work by Shuka much later in the
16th century describes the comets.

The chronology of celestial events

Three important celestial events have
been reported by Srivara: (i) Sighting of
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a comet. (ii) Occurrence of eclipses —
solar and lunar within a fortnight. (iii)
Sighting of a second comet.

The last two events have been narrated
as heralding the death of the king Zain-
Ul-Abidin. Therefore, all these events
must have occurred during the period
1459—-1470. There is description of a
storm and an earthquake in the second
chapter. This is followed by the sighting
of a comet in the east

Soqg, WiwEs Yo G |
@ weaRR gestem gEs 1 22E
7 FhwEw & qnv;g«—‘mﬁfijn
W OAE werral e ggd s 1 e U

‘A comet with a long tail appeared in
the eastern sky. Bahram Khan saw
this first as an indicator of the evil.’

1.2.116

‘People saw that the long stretching
tail was like a creeper and it was
visible during the day towards west.’

1.2.117

The word ‘purva’ is used twice in
1.2.116. The first mention includes ‘dik’,
implying east direction. The second men-
tion is ‘purvam’, implying he was
the first to see it. This may be a second
comet.

We see again in the seventh chapter, a
reference to comets. The following
verses describe the comet as
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‘As an indicator of calamity to de-
stroy the entire humanity, a comet
appeared in the night in the direction
of north.’ 1.7.11

‘It had a flag like long tail which was
very bright. Surely it was like a
sickle sent by Kaala, the Lord of
Death, as an indication of destruc-
tion.’ 1:7:12

‘It was visible in the clear sky for two
months continuously; it also was the
source of worry for the king.” 1.7.13

Here the word ‘sadaa’ is used as an ad-
jective for shining. It translates as always
or continuously. It may mean that the
comet was visible for two months; or it
was visible throughout the night for two
months.

Then comes the description of the
eclipse; this has been translated* as
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‘An eclipse of the sun and the moon
took place within a fortnight to upset
the king. The owl was hooting under
the “umbrella”. On the second day of
the moon that luminary was seen with
its face upward in the sky.’

However a realistic translation would be

‘If the kingdom/people go against the
king, that is, when the king is ruling
unilaterally, it is equivalent to having
two eclipses within a fortnight.’

1.7.15

The word ‘ekapaksha’ used here has dif-
ferent meanings in the two contexts. The
first line refers to ‘paksha’ as a fortnight;
in the second half it refers to a ‘side’.
Since having two eclipses within a fort-
night was considered very ‘harmful’ for
the survival of the king, the verse may be
translated as, ‘The insecurity of the King-
dom was like having the two eclipses
(lunar and solar) within a fortnight.’

CURRENT SCIENCE, VOL. 114, NO. 11, 10 JUNE 2018



HISTORICAL NOTES

We can assume that the simile arises
as a consequence of a pair of eclipses
that was observed in the immediate past.
Eclipses offer a simple and fool-proof
method of fixing the date. Srivara does
not provide any detail on the type or time
of visibility of eclipses. Therefore, we
set out to search for pairs of eclipses that
occurred during this period. The basic
criterion for selection is the visibility
from Srinagar. We have to keep in mind
that it is quite common to have solar and
lunar eclipses within a fortnight. This is
because of the simple fact that the nodes
of the moon’s orbit are separated by
180°. If one node satisfies the condition
for an eclipse, the other node is also like-
ly to meet the same condition a fortnight
later. However, a total solar eclipse de-
mands that the node is very close to the
sun/moon; therefore, the following/
preceding full moon can only marginally
meet the requirement. This is easily seen
by the fact that they are penumbral
eclipses. The passage of the moon
through the penumbral region of the
shadow is hardly noticeable. Therefore,
such passages were not documented or
recorded in the past. We can, for all prac-
tical purposes, treat them as no eclipses.

Table 1 provides a list of pairs of
eclipses that occurred between 1459 and
1470 ce. The visibility criterion is also
included in the table. As discussed
above, it can be verified that the total ec-
lipses are paired with penumbral eclipses
which can be treated as no eclipses. A
scrutiny of Table 1 reveals the pair of
July 1460 to be the most appropriate, sat-
isfying the condition for visibility from
Srinagar.

In the text, the visibility of the comet
precedes the eclipse. Therefore, we
searched for very bright comets which
were visible around 1460-61 CE. The
reference to the comet appears at the end
of the chapter.

The second part of the other verse
referring to the omens of the owl and the
rise of the moon, will be discussed later
in the text.

The comet of the 15th century

Table 2 lists the comets that were seen in
the 15th century. One of the brightest
comets that appeared during the time was
Comet Halley in AD 1456. It was visible
for almost six months from January to
June. It was observed by Paolo Toscandli

from Florence, Italy, and was fairly
bright with an impressive tail. In the
1456 apparition, Comet Halley moved
from Leo to Pisces between 3 and 25
June. Thus, effectively it was visible in
the morning sky and it moved from east
towards north.

Srivara describes many anecdotes and
while mentioning the death of the king,
also mentions the comet and eclipses.
Therefore, the impressive comet seen
14 years ago and the pair of eclipses seen
seven years ago might have been added
to create the effectiveness of the calamity
(generally eclipses are considered as har-
bingers of catastrophe and calamity).

On the other hand, if we go by chro-
nology, the record may point to the other

comet of 1460. We will discuss the
comet of 1470 as another good choice.

According to the entry in encyclopae-
dia’, there were two comets in 1468; one
was seen in the north and the other in the
west. Since the year of sighting has not
been explicitly mentioned, it can be a
1468 pair or the other bright one which
appeared in January 1470.

There is a reference to the sighting of
the moon on the second day in verse
1.7.18 which reads as

‘People saw the moon on the second
day as though it was an indicator of a
new king.’

Here the word ‘dwitiya’ is used as an
adjective to the sky. Grammatically the

Table 1. Pairs of eclipses'’ during 1457 to 1470 CE

Lunar

Solar

17 February 1459
Penumbral eclipse; magnitude 0.857

3 July 1460
Umbral magnitude 0.281

7 December 1462
Penumbral magnitude 0.88

3 May 1463

Not visible — penumbral, magnitude 0.76
1 June 1463

Not visible — penumbral, magnitude 0.28
27 October 1463

Penumbral — not visible

19 February 1467

Penumbral — not visible

12 May 1473
Penumbral — not visible

3 February 1459

Annular — total Eclipse only ending phase
visible

18 July 1460

Total eclipse — shadow path through
China, only partially visible from
Srinagar: magnitude 0.531

21 November 1462

Annular — total eclipse; only ending phase
visible

18 May 1463

Annual eclipse visible, magnitude 0.97

11 November 1463

Total eclipse — not visible

5 March 1467

Visible, magnitude 0.612; path through
South and East India

12 April 1473

Visible, magnitude 0.612; annular
eclipse path through China

Table 2. Comet records as documented in Democritus®
Date Comet record/description
AD 1454 Two comets
*1456 A large comet appeared with an earthquake
*1457 A comet appeared in June in the 20th deg of Pisces
1458 A comet appeared in Taurus
*1460 A large comet appeared
1461 A comet appeared
1463 A comet appeared
1467 A comet appeared above the fishes
1468 Two comets appeared, one of which was seen for 15 days in
the north and the other for 15 days in west
1470 A comet appeared on 15 January
1471 A comet appeared in autumn

*These are mentioned in the chronology of comets®.
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second day after the new moon/full moon
fits very well, but the context is not
immediately clear. Therefore, it is under-
stood as the second day ‘after new
moon/full moon’ according to the con-
vention in the lunar calendar. The com-
parison is to the rise of a new king. Since
this verse continues the trend of bad
omens like the hooting of an owl right
under the portico of the palace, the bad
day (astrologically) of the entry of the
sun into a new constellation, it may refer
to a second comet, that we will discuss
now.

The comet of 1470 was considered a
great comet®; its tail extended to almost
50 degrees and was visible for almost 40
days. The total duration of visibility was
set at 80 days. It was seen at dawn when
discovered. It moved from Virgo through
Bootes, Draco to Ursa Minor. It was then
visible all through the night. Then it
moved to Cassiopeia, Andromeda and
later to Pisces before fading away. Thus,
it started being visible in the west. It was
in Cetus when it almost faded beyond
visibility.

This description matches the statement
given by Srivara. Since it was visible af-
ter sunset and all through the night, at
dusk the tail pointed towards the east. At
midnight the tail appeared to be pointing
towards the south and at dawn to the
west. Srivara states that it was continu-
ously visible from east to west. There-
fore, most probably this was the comet
cited. Details on the appearance have
been written down meticulously by the
great mathematician Regiomontanus.
The chronicles of Europe have noted a
great drought, a plague, and then a war
leading to the death of the Duke of Bur-
gundy. The comet made its first appear-
ance in January and therefore the king’s
death as mentioned by Srivara may be
the following February/March.

Thus we may conclude that the refer-
ences correspond to the pair of eclipses
of 1460 and the comets of 1460—68 CE.
The later description corresponds to the
Halley’s Comet apparition of 1470—
71 CE.

The comets of the 16th century

We see references to comets in the fourth
volume jointly authored by Prajyabhatta
and Shuka. The reference is associated
with the Laukika year 4607. This corre-
sponds to March 1531-April 1532 CE.
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‘In the year 4607, Kaca Cakrapati, in-
tending to fight with the Margapatis,
moved his army and a comet ap-
peared in the west.’

This can be identified with Comet Hal-
ley, which was widely observed from
August 1531 onwards. Here it states that
the comet appeared in the west. Accord-
ing to Kak’ and Walter Slaje® the comet
seen by Suka is Comet Halley.

Two years later there is a reference
again for another comet
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‘In the year 9, in the month of Jye-
shta, the Muggals returned to their
country... and a comet was seen con-
tinuously from East to West... Stars
fell from the sky on the fields where
the full harvest of rice was ripening,
and the comet became again visible
(p. 373).

This may be the same comet reappear-
ing after the rainy season. However, the
description can be interpreted to indicate
the same comet appearing at dawn and
dusk. This can also be interpreted as
Comet Halley which was visible for
almost a year. The description cannot
help differentiate it from another Comet
which appeared in 1532, and moved from
Virgo towards Hercules during Septem-
ber—October. The comet of 1532 was
recorded by Democitus in 1681. The
comets ¢/1532R1 and ¢/1661c1 were stu-
died by Halley for similarity and were
expected to return by 1788/89, but it did
not happen.

The Edinburgh Encyclopaedia records
both comets as ‘terrible’. The orbital
parameters of 1532R1 have been com-
pared and found similar to that of Ikeya
Zhang C/2002 (ref. 9).

References to Venus, dust storm
and snow storm

There are many references to eclipses all
through the text. However all of them are

used as similes for describing the agony
or misfortune of the king. It is not essen-
tial that they are observational records of
a contemporary eclipse.

The planet Venus is referred to in
verse 1.1.144/5. The numbers refer to the
Hindi translation by Raghunatha Singh'’.
The translation reads
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‘The king who was knowledgeable
about the movement of Venus, like
the Shukra Yoga, turned his back to
the Sun for the protection of his own
forces: the Sun, who at the backside
of the king, seen as a reflection from
the sword (held by the King), went
down the horizon as through declar-
ing you (the King) are victorious.’

The mention of the knowledge of
‘Shukra Yoga’ here seems irrelevant.
The Hindi translation refers to this word
as having varied meanings. If it refers to
an astrological conjunction, the other
body should have been specified. How-
ever, considering the date it is quite pos-
sible that the reference was to the
conjunction of Venus which happened on
19 January 1460 (superior conjunction)
or 4 November 1460 (inferior conjunc-
tion). This may imply that along with
Venus, the king also turned his back to
the Sun.

The reference to a comet in verse
1.1.176 appears to be only for the sake of
comparison. It reads
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‘Just as the snow storm is to the
blooming lotus and the comet is for
the destruction of the world, the op-
position from his own men is a curse
to a prosperous king.’

The dust storm is described in verse
1:2:7 as having occurred in the 36th
year in the month of Chaitra (March/
April). This corresponds to AD 1460. The
same year in the month of Margashira
(December) there was a snow storm
(verse 1.2.12). Therefore, the reference
above may imply a comet seen in 1460 if
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it can be understood as ‘For a king the
rebellion of his own people is a curse,
just as the snowfall to a lotus flower, just
as a comet which can generate calami-
ties.’

This is the last verse of this chapter.
The next chapter continues with the de-
scription of many natural calamities.

Here is a description of a conference
of poets in verse 2.5. 92-93. The words
‘Budha’ and ‘Kavi’ have been inter-
preted to mean planets Mercury and
Venus®. The word used for comparison,
‘Tula’ has also been interpreted to mean
the constellation Libra.
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The description has no astronomical sig-
nificance. The stars decorating the sky
are compared to the learned men and po-
ets assembled for the conference. The
stage was decorated with lights just as

the stars do to the night sky. It appeared
as though hundreds of moons descended
onto the earth on a new moon night. The
lights (held in front of the men) resem-
bled the Krittika (Pleiades) constellation
rising amidst stars.

The astronomical bodies need not be
invoked with the translation as

‘In the night, the stage decorated by
poets and knowledgeable people with
lamps compared very well with the
sky filled with stars’.

Conclusion

It is seen that the chronicles of Kashmir
record a pair of eclipses in 1460, comets
in 1460, 1468 and 1532, and the appari-
tions of Comet Halley in 1470 and 1531.
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