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Abstract

The following comets are identified with those of records found in Chinese, Korean, and Japanese
histories: Periodic Comet Pons-Gambart (D /1827 M1 = 1827 II)= Comet 1110 K1, Comet 1861 J1(1861 II)
= Comet 1500 H1, and Comet 1337 M1 = Comet 1468 S1. All of the historical records of those comets are
presented here.Their orbital elements were improved and linked with each other, including the planetary

perturbations in order to confirm their identifications.

Key words: Celestial mechanics — Comets: individual (C/1337 M1, C/1861 J1, and P /Pons-Gambart)

— Solar system: general

1. Introduction

The orbits of bright and well-recorded comets found in
historical records have been computed, and some possi-
ble identifications of those comets with periodic comets
observed in recent years are suggested (Hasegawa 1979).
Of those candidates for such identifications, 109 Periodic
Comet Swift-Tuttle was confirmed to be identified with
comets observed in —68, 188, and 1737 (Marsden et al.
1993; Yau et al. 1994).

One of the methods used to find candidate comets to
be identified was to search for orbits which strongly re-
sembled each other. The other method was to compare
the recorded positions of a comet, or its path, in the sky
with the ephemerides calculated with different assumed
perihelion times of the comet. When a possible candi-
date was found, we calculated its motion during those
apparitions.

Numerical integrations of a comet’s motion were per-
formed while taking into account the perturbations of all
nine planets at a constant half-day step size using the
method of the n-body problem; improvements of comet’s
orbit were also carried out using a least-squares method
of the variation in the orbital elements in order to con-
firm the identification of comets. Because nongravita-
tional parameters can not be determined from inaccu-
rate records of historical comets, these effects were not
included in our calculations. Each comet is discussed
separately in the sections below.

The new cometary designations adopted by the IAU
in 1994 August, and given in the Catalogue of Cometary
Orbits (Marsden et al. 1995), are used here with the old
one for a reference; to all sexagenary dates from historical

records given in the tables of this paper are appended
their serial numbers.

2. Periodic Comet Pons-Gambart (D/1827 M1
= 1827 IT) and Comet 1110 K1

On the morning of 1110 May 29, a comet appeared in
the eastern sky and was recorded in the historical records
of China, Korea, and Japan. The original records are
given as follows:

KBMERLATHR OuH) EREERTERSNRAL
TAEBIEFIEAE AR [On the day of ting-wei-
44 in the fifth month of the fourth year of the
Ta-Kuan reign period (1110 May 29), a comet
appeared between Khuei (the 15th lunar man-
sion) and Lou (the 16th lunar mansion). Its
ray was 6 chih (about 6°) in length. It passed
to the north and then entered the Tze-Wei En-
closure. In the northwest, it entered the horizon
and went out of sight.] [ 5 KX Ju (Sung Shih,
Celestial Phenomena); Williams 1871, p60; Ho
1962, p187; Beijing Observatory 1988, p419.]
BFELERLA CEERE ALY, ZINEEER
RIGTEREEHEBR. TEREERRKE, X
FRIREFEIL, CRREEZMEEM, KReHRE
Eh, EFEREETAFEIL, BRERITEHLEN
[On the day of chi-yu-46 in the fifth month of
the fifth year of the Yejong (May 31), a comet
entered the Tze-Wei. On the day of i-mao-
52 (June 6), at the second watch of the night
(between 8 and 11 o’clock in the evening), it
appeared between Thien-Chiang-Chun and Ko-
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Fig. 1. The computed path of Comet 1110 K1 = Comet
Pons-Gambart (D/1827 M1 = 1827 II) from May

29.5 to June 28 in 1110.

Tao, and disappeared in the morning. On the
day of ting-ssu-54 (June 8), at night it appeared
at Tse-Hsing. On the day of wu-wu-55 (June 9)
it appeared at the northwest of Wang-Liang. On
the day of chi-wei-56 (June 10) it appeared be-
tween Hua-Kai and Chhuan-She. On the day of
keng-shen-57 (June 11) it appeared in Hua-Kai.
On the day of hsin-yu-58 (June 12) it was below
Hua-Kai and the north of Lu-Chia. On the day
of kuei-hai-60 (June 14), at night it went into
the stars of Nu-Yu-Kung.] [fE 5 (Koryo-sa);
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Fig. 2. The computed path of Comet 1500 H1 = Comet
1861 J1(1861 II) from May 8.5 to July 11 in 1500.

Sekiguchi 1917a, p188; Ho 1962, p187]

FokTt (REE=Z) FAA+FZHEK, SREE= 7
. BHAR. AA+HH=F)HEZ [On the 12th
day kanoe-inu-47 in the fifth month of the first
year of the Ten-ei (the third year of the Ten-
nin) reign period (June 1), a comet appeared
in the east. It was 6 syaku (6°) in length. On
the 10th day in the sixth month (June 28), it
disappeared.] (Kanda 1935, p505)

In table 1, the orbital elements determined from three
positions of the comet recorded in 1110 (Comet 1110
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Table 1. Orbital elements of Comet 1110 K1 Table 3. Estimations of the absolute magnitude
derived from historical records. of Comet Pons-Gambart (D/1827 M1).
Observations: 1110 May 29, June 6, and June 11 Date Elongation Am mi HY, Sources
T = 1110 May 18.0 TT w = 358° 1110 May 29.8 54° —1.7 5 6.7 This paper
qg =0.83 AU Q = 321°  2000.0 June 28.5 63 —0.4 6 6.4 This paper
1= 137°
(Hasegawa 1979) 1827 June 24 58 —2.0 5 7  Vsekhsvyatskii
(1964)
Adopted value 6.5

Table 2. Linkage of Comet Pons-Gambart
(D/1827 M1) with Comet 1110 K1.

Observations in 1110:

1110 TT «(2000)6 Aacosé AS
May 29.8 1 4™ +27 +0°5 -0.1
June 6.5 2 00 +55 -0.3 +1.3
June 125 4 00 +80 -0.9 +0.7

Orbital elements:
Comet 1110 K1 Comet Pos-Gambart

(D/1827 M1)

Epoch = 1110 June 5.0 1827 June 13.0 TT
T = 1110 May 30.07 1827 June 7.70297 TT
qg= 0.8289724 0.8067023 AU
e = 0.9490136 0.9503946
a = 16.258699 16.262402 AU
P = 65.56 65.58 yr
w= 1922056 19°3111
Q = 318°9585 320°0607 } 2000.0
i = 13528745 13624518
Number of
Observations 3 50
r.m.s. +0°7 +143

K1) are given. This orbit resembles that of the Peri-
odic Comet Pons-Gambart (D/1827 M1), and a possible
identification was suggested (Hasegawa 1979). The pe-
riodic orbit of Comet Pons-Gambart (D/1827 M1) was
determined by Ogura (1917). Nakano (1985; presented
in Marsden, Green 1985) improved the orbit using the
newly determined positions of comparison stars used for
observation of the comet in 1827.

New sets of orbital elements were determined including
the planetary perturbations. The results are given in
table 2, and the period of the comet in 1827 was derived
to be 65.6, which is nearly equal to the value of 64 given
by Ogura (1917). The residuals for the positions of the
comet in 1110 were calculated from the linked orbit, and
are given under the headings of Aacosé and Aé in table
2. The path of Comet 1110 K1 is shown in figure 1 along
with the Chinese constellations indicated in the historical
records given above. We can see a good fit of the path
and the positions of the comet compared to the records.

* Hip = my — Am, where Am = 5log A + 10logr, A is the
geocentric, and r is the heliocentric distance of comet.

To settle the observing conditions for naked-eye
comets, the total visual magnitude, the elongation from
the Sun, and the altitude of the comet are needed. The
elongation and altitude are calculated from the orbital
elements; however, we must know the absolute magni-
tude H1g in order to calculate the visual magnitude of a
comet m;. In order to estimate H;g, we assumed the dis-
covery magnitude of a naked-eye comet to be 5, and the
magnitude of a comet when it disappears at the high alti-
tude to be 6. For Comet Pons-Gambart (D/1827M1), the
adopted value of Hyp is given in table 3. In table 4, the
orbital elements and the observing conditions are given
for every perihelion passage between —194 and 2022. In
the column of Observing conditions, () is given for a
good condition, and x for poor. In Notes, the historical
records of comets appeared in the year of the perihelion
passage of Comet Pons-Gambart (D/1827 M1), and some
remarks concerning identifications are appended. In the
year 1239 (Note 12), the most probable record for Comet
Pons-Gambart (D/1827 M1) is given; however, because
the maximum brightness is estimated to be fainter than
5 mag on 1239 May 21, it seems to be likely that suf-
ficient descriptions of the comet for orbit determination
have not been recorded. Between —194 and 1956, un-
fortunately, there have been few returns of Comet Pons-
Gambart (D/1827 M1) with good observing conditions,
except in 1110 and 1827. The next return is expected to
be in 2022.

3. Great Comet in 1861(Comet 1861 J} = 1861
II) and Comet 1500 H1

Comet Pons-Gambart (D/1827 M1) was predicted to
return to its perihelion in 1500 (see table 4); in that
year a bright comet was recorded in both Chinese and
Japanese historical records; however, it was not identi-
fied with Comet Pons-Gambart (D/1827 M1). The or-
bit of Comet 1500 H1 was already published by Hind
(1861) and Hasegawa (1979); however, there are follow-
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Table 4. Orbital elements and observing conditions of Comet Pons-Gambert (D/1827 M1=1827 II) linked with
Comet 110 K1.

T q e w Q i Epoch Observing Note
(TT) (AU) (2000.0) (Oh TT) conditions*
—194 Mar. 26 0.838 0.9490 18°5 317°0 136°0 —194 Mar. 23 X 1
~129 Feb. 16 0.839 0.9485 184 317.0 136.1 —129 Mar. 2 X
— 63 Jan. 2 0.837 0.9488 18.5 317.2 136.1 — 64 Dec. 25 X
1 Apr. 7 0.838 0.9483 184 317.1 136.2 1 Apr. 8 X 2
66 Apr. 17 0.844 0.9479 18.6 317.3 136.0 . 66 Apr. 27 X 3
130 Apr. 13 0.839 0.9482 18.5 317.3 136.1 130 Apr. 11 X 4
195 June 10 0.840 0.9482 18.6 3174 136.0 195 June 9 O 5
259 Nov. 20 0.835 0.9485 18.6 317.5 136.1 259 Dec. 10 X 6
325 Feb. 9 0.837 0.9485 18.7 317.7 136.1 325 Feb. 6 X
389 Oct. 17 0.838 0.9485 18.9 317.9 136.0 389 Oct. 28 X 7
455 June 25 0.840 0.9486 19.1 318.1 135.7 455 July 14 O 8
521 Feb. 12 0.835 0.9493 19.1 318.2 135.7 521 Feb. 17 X
587 Aug. 21 0.835 0.9492 19.2 3184 135.8 587 Aug. 10 O 9
652 Oct. 19 0.831 0.9493 19.1 318.4 136.0 652 Oct. 7 X
719 Mar. 14 0.829 0.9496 19.1 318.5 135.9 719 Mar. 30 X 10
784 May 17 0.828 0.9494 19.0 318.5 136.0 784 May 27 X
850 July 21 0.826 0.9496 19.1 318.7 136.0 850 July 20 O
914 Dec. 31 0.830 0.9489 19.0 318.7 136.2 914 Dec. 11 X
980 July 28 0831 0.9491 19.3 318.9 135.8 980 July 17 X
1044 Dec. 26 0830 0.9489 19.1 318.8 135.9 1044 Dec. 8 X
1110 May 30.1 0.8290 0.9490 19.2 319.0 135.9 1110 June 5 O
1174 June 20.5 0.8260 0.9490 19.1 319.0 136.2 1174 June 29 O 11
1239 Apr. 154 0.8270 0.9488 19.2 319.1 136.2 1239 Apr. 29 O 12
1303 Oct. 25.7 0.8199 0.9497 19.3 319.3 136.1 1303 Oct. 30 X 13
1369 July 19.5  0.8209  0.9497 19.4 319.5 1359 1369 July 15 @)
1434 Oct. 29.3 0.8153 0.9503 19.3 319.5 136.0 1434 Oct. 22 X 14
1500 Dec. 31.7 0.8167 0.9501 194 319.7 136.0 1500 Dec. 14 X 15
1565 Oct. 31.1 0.8131 0.9503 194 319.8 136.1 1565 Oct. 14 X
1631 Nov. 29.4 0.8093 0.9506 19.4 319.9 136.2 1631 Dec. 17 X
1696 Dec. 12.7 0.8074 0.9506 19.3 319.9 136.2 1696 Nov. 25 X
1762 Dec. 25.3 0.8067 0.9507 19.4 320.1 136.3 1762 Dec. 10 X
1827 June 7.7 0.8067 0.9504 19.3 320.1 136.5 1827 June 13 O
1892 June 12.1 0.8111 0.9500 19.4 320.2 136.4 1892 July 1 O 16
1956 Sept. 2.3 0.8044 0.9505 194 320.2 136.5 1956 Sept. 4 X
2022 Jan. 31.4 0.8052 0.9505 19.4 320.4 136.4 2022 Jan. 21

* Observing conditions: O for good, and X for poor conditions. See the text.
Notes:

1. —194. En—194, Mithridate naquit; on vit une cométe. (Pingré 1783, p266)

2. 1. L’an 1, comete ou flambeau ardent dans le Lion, pendant trois nuits. (Pingré 1783, p283) This is not Comet
Pons-Gambart (D/1827 M1) which was seen in Andromeda.

3. 66. In February, 1P /Halley was seen in Capricornus.
4. 130. Comete tres-favorable a Usard, roi d’Angleterre. (Pingré 1783, p291)
5. 1957 En 195, du temps de 'empereur Severe, on vit une comeéte. (Pingré 1783, p295)
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Table 4. (continued)

6. 259. HBEMNES A THEE R KPR EITREHEE L B [On the day of ting-chhou-14 in the tenth month of the fourth
year of the Kan-Lu reign period (259 November 23) a guest star was seen in the region of Leo—Virgo. It moved to the
southeast and passed Corvus. It disappeared after seven days.] [FEXKI#E (Chin Shu, Celestial Phenomena), vol 13,
p390; Ho 1962, p156; Beijing Observatory 1988, p393]

This is not Comet Pons-Gambart (D/1827 M1) which was seen in Scorpius.

7. 389. A strange and unusual star was seen in the sky... it shone at first in the middle of the night near Venus in the east
in what they call the zone of the zodiac (Philostorgius). A star rising in the northeast and blazing in the manner of
Venus, rather than gleaming, made its appearance, and on the twenty-sixth day ceased to be. (Marcellinus). (Pingré
1783, pp303-305; Barrett 1978, p104)

This is not Comet Pons-Gambart (D/1827 M1) which was seen in the southwest after sunset.

8. 455. La mort de Valentinien fut precedee de 'apparition d’une comeéte. Valentinien fut tué le 16 Mars 455. (Pingré
1783, p313)

This may be Comet Pons-Gambart (D/1827 M1) which was seen in the north at the end of June.

9. 586 ou 587. En la quatrieme année de ’empereur Maurice, on vit une comeéte environnee d’un nuage sombre. (Pingré
1783, p324)

Comet Pons-Gambart (D/1827 M1) was bright in the west in 587 August.
10. 719. Comete dans le Sagittaire. (Pingré 1783, p334)
This is not Comet Pons-Gambart (D/1827 M1) which was seen in the north.
11. 1174. Pingré (1783, p629) gives a wrong year of 1174 for a Chinese record of a comet instead of 1175.

12. 1239. EISITAENY A =0 ERRBRANE HH RSO TREERE ARIE—RAA K [On the 23rd day in the fourth month of
the first year of the En-O reign period (1239 May 27), the sky was clear and at 8 o’clock in the evening, an evil star
was seen in the northwest. Its tail pointed to the southeast, and 8 syaku (about 8°) in length, 1 syaku (about 1°) in
width, and white-red in color]. [E3§% (Azuma-kagami), Kanda 1935, p532]

Le 3 Juin, on vit une Etoile chevelue, accompagnee d’un Astre. (Pingré 1783, p403)
Probably this is Comet Pons-Gambart (D/1827 M1) which was located at o = 11" 51™, § = +76° (1239 equinox) on
1239 May 27.

13. 1303. EXLESNATZHEERFER—RALAAA#HE [On the 13th day in the sixth month of the first year of the
Ka-Gen reign period (1303 July 27) a comet was seen in the northeast. Its tail was about 1 syaku (1°) in length, white
in color and had an axis-star.] [ ffi~FiC (Moromoriki), Kanda 1935, p552]

On vit une comeéte en automne durant un mois. (Pingré 1783, p424)
This is not Comet Pons-Gambart (D/1827 M1) which was located at a = 4" 42™, § = —20° (1303 equinox) on 1303
July 27.

14. 1434. XEARFEAANLHERE K =R "L [On the ninth day in the eighth month of the sixth year of Ei-Kyo reign period
(1434 September 11) a comet appeared in the east.] (Kanda 1935, p574; Ho 1962, p202)
This is not Comet Pons-Gambart (D/1827 M1) which was located near the south pole on 1434 September 11.

15. 1500. The orbit of a comet which appeared in 1500 was calculated; This comet is not Comet Pons-Gambart (D /1827
M1). See section 3.

16. 1892. 1) K#E+/\F=HEE R [In the third month of the 18th year of the Kuang-Hsu reign period (1892 March 28-April
26) a comet was seen.] (Ho, Ang 1970, p88; Beijing Observatory 1988, p552)
This is Comet Swift (1892 E1 = 1892 I).
2) XH+AFEIAKEELE BB [ In the ninth month of the 18th year of the Kuang-Hsu reign period (1892 October
21-November 18) at midnight, a comet was seen in the east.] (Beijing Observatory 1988, p552) f
Probably, this is not Comet Pons-Gambart (D/1827 M1).

ing records in China and Japan. EXRZEASMIELHE. NA T XEE LN
LA SR A R R SRR L P BE. XKEIEAR [On the day of chia-wu-
WER REEPIL. SRR B SR R R 31 in the fourth month of the 13th year of the

& ZEBEEESRARISHES. b ERE Hung-Chih reign period (1500 May 8), a comet
ERRERE TR SR B ROE L, A # appeared above Lei-Pi-Chen in Ying-Shih (13th
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Fig. 3. The computed path of Comet 1337 M1 in 1337: a) during June 25 and July 23, b) during July 23 and August 19.

lunar mansion). On the night of the day of ping-
shen-33 (May 10), it appeared in the northwest
of Ying-Shih. On the night of a day of chi-hai-
36 (May 13), it apperared between Ying-Shih
and Tung-Pi (14th lunar mansion), and its ray
was over one chih (1°). On the day of i-ssu-
42 (May 19), its ray was more than three chih
(3°) pointing to Li-Kung. On the night of a
day of chia-yin-51 of the fifth month (May 28)
it swept past Tsao-Fu. On the night of the day
of ting-mao-4 (June 10), it passed the Tzu-Wei
Enclosure, and became smaller. On the night of
the day of hsin-ssu-18 (June 24), it entered the
Tzu-Wei Enclosure approaching Nu-Shih. On
the day of ting-hai-24 in the sixth month (June
30), it trespassed Shang-Shu. On the night of
the day of wu-hsu-35 (July 11) it disappeared.]
[MA# 53 %8k (Ming Xiao-tsung Shih-lu), vol161,
p2; Beijing Observatory 1988, p432]

BAGT AR H AR R B RER b A SRRERE
Bk RAREES, WA, BB, A%
OEE R B E. S H T % [On the day of

chia-wu-31 (May 8), a comet appeared above
Lei-Pi-Chen. It entered between Ying-Shih and
Tung-Pi and increased its length to over three
chih (3°), pointing towards Li-Kung, and swept
Tsao-Fu. After passing the Thai-Wei Enclosure
it became smaller. It then entered the Tzu-Wei
Enclosure, approached Nu-Shih and trespassed
against Shang-Shu. On the day of ting-yu-34 in
the sixth month (July 10) it went out of sight.]
[FAS2 KX = (Ming Shih, Celestial Phenomena),
vol27, p408; Ho 1962, p208; Beijing Observatory
1988, p432)

MISIELA A, FREERHRS. ENKFE
EZRFrARFEXR T [On the 4th day in the
fifth month of the ninth year of the Mei-O reign
period (May 31), at midnight, a comet appeared
in the north-northeast. It was at the Naiki stars,
and two syaku (2°) in length, pointing towards
the south-southwest. Its ray was white.] [#4i%
BPEEBCREC (Gohokoin-masaieki), Kanda 1935,
p588)
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Table 5. Orbital elements of Comet 1500 H1
derived from historical records.

Observations:
1500 TT o (2000) & Acacosé Ab
May 85  23"50™ 0° 38 —0°1
May 19.5 23 40 +30 +2.4 —-2.0
May 28.5 23 00 +60 +2.8 +4.1
June 24.5 17 30 +73 +1.8 -1.3
June 30.5 16 30 +70 +0.7 —2.4

Orbital Elements:
T =1500 April 25.9 TT

q =0.87352 AU

w = 338°7

Q= 276°7 } 2000.0
i= 81°6

* Residuals are calculated from the linked orbit given in
table 6.

Table 6. Orbital elements for Comet 1861 J1
(1861 II) linked with Comet 1500 H1 .

Periodic Comets Found in Historical Records

Comet 1500 H1
Epoch = 1500 April 18.0
T = 1500 April 20.98293

Comet 1861 J1(1861 II)
1861 May 25.0 TT
1861 June 12.00620 TT

qg= 0.8273041 0.8223812 AU
e = 0.9843676 0.9850415
a= 52.9224374 54.9775567 AU
P =385.00 407.64 yr

w =330°19150

330708321
Q =281°12119 280790995 » 2000.0

1= 85271463 85244241
Number of
Observations 5 87
r.m.s. +3°1 +3/16

The orbit of Comet 1500 H1 was re-determined, and
is given in table 5. After that, we immediately found
that the orbit of Comet 1861 J1 = 1861 II resembled the
orbit of Comet 1500 H1. The orbits of Comet 1861 J1
and Comet 1500 H1 have been successfully linked, and
the osculating period of Comet 1861 J1 was derived to
be 407.6 yr. Those results are given in table 6 along with
the predicted orbital elements between —141 and 2265 in
table 7 for further discussions.

The path of Comet 1500 H1 is shown in figure 2.
In a similar way as in the case of Comet Pons-
Gambart(D/1827 M1), the absolute magnitude and the
observing conditions were estimated, and are presented
in tables 7, 8, and 9.
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during September 22 and November 12.

4. Comet 1337 M1 and Comet 1468 S1

Judging from the resemblance between the orbital el-
ements, an identification of Comet 1337 M1 with Comet
1468 S1 has already been discussed (Hasegawa 1979).
The historical records of these comets are as follows:

Comet 1337 M1:

ERE BN ERANHER R LR ARG R
iE [ On the day of ping-yin-3 in the fifth month
of the late sixth year of Ch’ungsuk Wang (1337
June 25) a comet appeared. Its length was over
10 ft. It moved from the north of Thien-Chhuan
to Wang-Liang and Ko-Tao.] [FE5 (Koryo-
sa); Sekiguchi 1917a, p191; Ho 1962, p196, Ho
gives the wrong dates in his No.452 (Hasegawa
1979).]
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I. Hasegawa and S. Nakano [Vol. 47,
Table 7. Predicted orbital elements of Comet 1861 J1(1861 II) between —141 and 2265.
T q e w Q % Epoch
(TT) (AU) (2000.0) (TT)
—141 Jan. 5.6 0.82613 0.98491 330°17 281°29 85°41 —141 Jan. 4.0
260 Jan. 8.5 0.82225 0.98586 330.26 281.46 85.11 260 Jan. 19.0
695 Oct. 16.9 0.82656 0.98564 330.30 281.42 85.26 695 Oct. 22.0
1110 June 4.0 0.82744 0.98508 330.25 281.28 85.45 1110 June 5.0
1500 Apr. 21.0 0.82730 0.98437 330.19 281.12 85.71 1500 Apr. 18.0
1861 June 12.0 0.82238 0.98504 330.08 280.91 85.44 1861 May 25.0
2265 Dec. 6.0 0.82881 0.98582 330.05 280.96 85.14 2265 Dec. 13.0
Table 8. Estimation of the absolute magnitude of Comet 1861 J1(1861 II) =Comet 1500 H1.*
Date Elongation 62000 Am my Hiyo Sources
1500 July 10 81° +65° +2.9 6.0 3.1 This paper
1861 June—July — — — — 3.9 Vsekhsvyatskii (1964)
Adopted value 3.5
* Hig, m1, and Am are the same as those in table 3.
REAGL BB TEESERCE RBOLER
BRI LRAEF (TH) MMl RIS A
Kitise HFRHIE CBE (+—H) KRR
. ' FEENRIERRE B CERUMEREE H 8
e ? Ursa Najor PRz LB R IEFEEER A ¥ ERLRAN+
bug.18 A=H HHEFABE—+LEMRK |[On the day
. ,»7 B8 Chao-Yao of ting-mao-4 in the fifth month of the third year
A“g'z/’( k4 of the Chih-Yuan reign period (1337 June 26), a
hug.23 s Bootes comet appeared at the northeast. It was as large
/ . as the star of Thien-Chhuan, white in color, and
4 (/475.[ Keng-Ho about one chih (1°) or more. The comet pointed
/ TasChi southwest and was measured at the fifth degree
’/ a. *# Ta-Chio in the Mao lunar mansion. On the day of keng-
ny wu-7 in the eighth month (August 28) the comet
)C went out of sight. Since the day of ting-mao-4
in the fifth month (June 26), it has been seen.

Fig. 5. The computed path of Comet 1337 M1 = Comet
1468 S1 in —103 during August 15 and 23 (see note
1 to table 12).

R ETC =R A TINEE BTt mRAE R
BRRRREREHENEDLE AR RY (ZH)
BEAR HEBLATIMAR KRAEMITH
WHEESNAER (ZH) EERRH-RE T
H bR CIEEREOR=RAARE T
EEIELERRRERRERT HARE N

On the day of wu-chhen-5 (June 27), it went to
the southwest while increasing its speed daily.
Until the day of hsin-wei-8 in the sixth month
(June 30) its ray increased to more than two
chih (2°). On the day of ting-chhou-14 (July 6)
it swept past Shang-Cheng. On the day of chi-
mao-16 (July 8) its rays grew to about 3 chih
(3°) more and entered Huan-Wei. On the day of
jen-wu-19 (July 11) it swept past Hua-Kai and
Kang-Hsing. On the day of i-yu-22 (July 14)
it swept past the large star of Kou-Chhen and
Thien-Huang-Ta-Ti. On the day of ping-hsu-23
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Table 9. Estimation of the observing conditions for Comet 1861 J1(1861 II) at latitude +35°.

Date Twilight Azimuth” Altitude® Elongation Am my Note
—141 Jan. 18 Morning 129° +5° 21° +0.5 4.0
—141 Mar. 19 Morning 93 +53 59 +3.0 6.5
260 Jan. 19 Morning 129 +4 20 +0.4 3.9 1
260 Mar. 22 Morning 88 +54 60 +3.1 6.6
695 Nov. 30 Evening 256 +13 21 +2.2 5.7
695 Dec. 20 Evening 270 +11 30 +3.2 6.7
1110 June 20 Evening 280 +14 32 —4.5 -1.0 2
1110 Aug. 19 Evening 295 +64 70 +2.9 6.4

* The horizontal coordinates of the comet are calculated for the beginning or the ending of the astronomical twilight. The
azimuth is measured from north, as the 0° point, to east, south, west, and north (360°).

Notes

1. 260. ¥FEEMRETNEKEE EEH S —+H B (In the seventh month of autumn in the 14th year of the Chomhae
Wang (260 July 25-August 23) a comet was in the east, and after 25 days, it disappeared.] [ ZIE# 5 (Samguk Sagi);
Sekiguchi 1917a, p179; Ho 1962, p157]

This is not Comet 1861 J1 (1861 II).
2. 1110. During May 29 and June 28, Comet Pons-Gambart (D/1827 M1 = 1827 II) was seen in the north (see section 2).

(July 15) it penetrated Ssu-Fu and passed Shu- T T T

T
Hsin. On the day of chia-wu-31 (July 23) it left go'| Comet 1337 M1 = °°"e_t‘14_6f_§1_ ___________ Le. wien
Huan-Wei. On the day of ting-yu-34 (July 26) it ] o heg. 24(al=3) NG |
left the Tzu-Wei Enclosure. On the day of wu- et 3(al=t) \Jue. 14

N\ (n1=2)
hsu-35 (July 27) it trespassed against Kuan-So / \\ 1

@

and swept Thien-Chi. On the day of keng-tzu- § 30+ ,/;epc.xa(u:s,) Aug- 10‘\ .
37 in the seventh month (July 29) it swept past = \\\ ]
Ho-Chien. On the day of kuei-mao-40 (August Comet 1853 LLSSSIID) \

. R i J July 31(nl=6) July 31Y
1) it passed Cheng and Chin and entered the s \\y, _ (a1=3)

. ; . s ug. 28(n1=0) | 4+ Aug. 24(n1=1)
Thien-Shih Enclosure. On the day of ping-wu- 0 24'0. ' o TR T —
43 (August 4) it swept past Lieh-Ssu. On the Azimuth W NW N

day of chi-yu-46 (August 7) its rays were barely
seen under the brightness of the moon, and the

comet left the Thien-Shih Enclosure and swept
past the star Liang. On the day of hsin-yu-58
(August 19) its rays become smaller at the Fang
lunar mansion above Chien-Pi and to the west
of the central star of Fa-Hsing. Measurements
became difficult. It moved daily southward. It
has been seen for 63 days moving from the Mao
lunar mansion to the Fang lunar mansion and
went out of sight after passing 15 lunar man-
sions.] [JCH + KX (Yuan Shih, Celestial Phe-
nomena); Beijing Observatory 1988, p423; Ho
1962 p196; Pingré 1783, pp429,432]

Comet 1468 S1:

BERALUFEILA CRE. FERELE, ®AAT

Fig. 6. The computed paths presented in the horizontal
coordinate of Comet 1337 M1 = 1468 S1 from July
31 to September 13 and of Comet 1853 L1 (1853
III) from July 31 to August 28 in 1853 (see note 2
“to table 12).

|I!

BER. FEOBEODRER=LHR. BIgEHE. &
HEE KREERARILY CEBESAA
B RTENERL=AE FRENEEL
EHEEE THESUNERELLATEENE TS

BFREEARTHE +HEEE B RTELE
W PERERLRBNE -2+ —ARARER

7% [On the day of chi-wei-56 in the ninth month
of the fourth year of the Chheng-Hua reign pe-
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Table 10. Linked orbital elements of Comet 1337 M1
and Comet 1468 S1.

I. Hasegawa and S. Nakano

Table 11. The absolute magnitude of Comet
1337 M1 = Comet 1468 S1.

[Vol. 47,

TT 62000 Elongation Am m; Hio Remarks
Observations and residuals:
TT a (2000) 6 Aacosd Ab 1337 June 25 +52° 48° —0.7 3.8 45 7 Per
1337 July 6.5 4P 30™  +65° +1°8 -0°3 June 25 +52 48 —0.7 1.8 2.5 «a Per
July 115 4 36  +74 +1.0 21 Aug. 28 —21 73 425 6 3.5
July 14.5 7 00 +87 +2.4 +1.5
July 27.5 16 00 +28 +0.3 —0.4 Mean 3.5
July 29.5 16 00 +20 +0.1 —0.1
Aug. 1.5 16 00 +13 —-0.2 +2.9 1468 Sept. 18 +47 59 -05 4 45
Aug. 4.5 16 05 + 2 +0.8 -0.7 Nov. 16 -11 32 +14 5 3.6
Aug. 75 16 10 —4 +1.7 —1.1 Dec. 8 -19 12 +3.0 6 3.0
Aug. 19.5 16 13 —18 +1.1 —2.3
Mean 3.7
1468 Sept. 22.5 11 36  +53  +1.4 +2.8
Sept. 29.5 13 25 450  —2.9 +0.2
Sept. 30.5 13 50  +49 —23 +0.3 fourth star at the west of Chhi-Kung. On the
Oct. 6.5 16 00  +37 +1.8 —0.8 evening of the day of jen-wu-19 (October 11) the
Oct. 125 17 10 +23 +3.1 -1.3 comet entered the Thien-Shih Enclosure. On
Nov. 12.5 18 35 -8 —0.1 +1.4

the day of i-ssu-42 in the tenth month (Novem-
ber 3) the comet left the Thien-Shih Enclosure
and gradually diminished in size. On the day of
chia-yin-51 (November 12) the comet trespassed
against the first star at the west of Thien-Phing.

Orbital Elements:
Epoch =1337 June 13.0 1468 October 3.0 TT
T =1337 June 18.328 1468 October 12.462 TT

g = 0.82901 0.83431 AU .

e— 0.96833 0.96780 On the night of the day of keng-shen-57 in the

a= 26.177 25.910 AU eleventh month (November 18) the comet disap-

P —=133.93 131.89 yr peared. [FERHE$k (Ming Chheng-Hua Shih-
lu); Beijing Observatory 1988, pp430-431; Ho

w= 95°022 94°954 } 1962, p205)

Q = 104°972 1052113 ; 2000.0

i = 138039 1377984 AU A B R M R A R A

HH T RERHBIRE TG R B R iR 7

r.m.s.= =+1’61 from 15 observations in 1337 and 1468. FRIETE AR E L SR+ — H M AR

# [On the sixth day of the ninth month of the
second year of O-Nin reign period (1468 Septem-

riod (1468 September 18) a star appeared at
the fifth degree of the Chhi-Hsing lunar man-
sion, and moved towards the northeast. On
the night of the day of kuei-hai-60 (September
22) its color was white-blue and its rays were
3 chang (30 chih, about 30°) in length. Its
tail pointed towards the southwest, and changed
into a comet. On the morning of the day of wu-
chhen-5 (September 27) the comet appeared in
the northeast. On the evening of the day of
chi-ssu-6 (September 28) the comet appeared in
the southwest. On the evening of the day of
keng-wu-7 (September 29) the comet trespassed
upon the star of San-Kung. On the evening of
a day of hsing-wei-8 (September 30) the comet
trespassed against the star of Yao-Kuang in Pei-
Tou. On the evening of the day of ting-chhou-
14 (October 6) the comet trespassed against the

ber 22) at 2 o’clock in the morning a comet ap-
peared in the northeast near to the star Roku-
zon in Hokuto (y Ursae Majoris). Its distance
from the star was 2 syaku (2°), and its rays
pointed towards the star Donro (o Ursae Ma-
joris), pointing towards the southwest. At 4
o’clock, the axis-star turned to the east, and its
rays pointed towards the west. Its color was
white and its length was more than 1 zy6 (10°).
On the eleventh day (September 27) it was still
staying there.] [ KAE KX E —M (Kahiyoroku,
voll); Kanda 1947, p40]

MR+ UE LA BARARTIEALRE R — B
ZRAEF =+ R [On the day of kuei-wei-20 in
the ninth month of the 14th year of Sejo (1468
October 12) a comet entered the Thien-Shih En-
closure. It was at 3 chhih (3°) in the southwest
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Table 12. Predicted orbital elements of Comet 1337 M1 = Comet 1468 S1 between —103 and 2117.
T q e P Q 7 Epoch Note
(TT) (AU) (yr) (2000.0) (TT)

—103 Aug. 84 0.8448 0.9670 129.7 96°3 104°2 138°0 —103 July 23.0 1
26 Oct. 19.8 0.8381 0.9677 132.1 96.2 104.3 138.0 26 Oct. 14.0
157 Dec. 16.4 0.8308 0.9683 134.3 96.2 104.5 138.0 157 Dec. 25.0
291 May 24.6 0.8294 0.9683 133.9 96.0 104.5 138.1 291 May 16.0
424 Feb. 1.3 0.8314 0.9682 133.7 95.8 104.5 138.0 424 Feb. 7.0
555 Feb. 7.8 0.8379 0.9676 131.6 95.7 104.6 138.0 555 Jan. 30.0
683 Sept. 28.1 0.8440 0.9670 129.2 95.6 104.6 138.0 683 Oct. 5.0
811 Feb. 7.6 0.8419 0.9671 129.6 95.5 104.7 138.0 811 Feb. 15.0
940 Feb. 17.5 0.8357 0.9678 132.1 95.5 104.8 138.0 940 Feb. 18.0
1071 Feb. 21.9 0.8295 0.9684 134.4 95.5 105.0 138.0 1071 Feb. 10.0
1204 Aug. 4.1 0.8285 0.9684 134.0 95.3 105.0 138.1 1204 Aug. 10.0
1337 June 18.3 0.8290 0.9683 133.9 95.0 105.0 138.0 1337 June 13.0
1468 Oct. 12.5 0.8343 0.9678 131.9 95.0 105.1 138.0 1468 Oct. 3.0
1597 Aug. 3.4 0.8412 0.9671 129.5 94.9 105.3 137.9 1597 July 28.0
1724 Nov. 28.1 0.8417 0.9671 129.2 94.8 105.3 137.9 1724 Dec. 9.0

1853 July 21.3 0.8358 0.9677 131.7 94.7 105.4 138.0 1853 July 6.0 2
1984 Mar. 22.0 0.8274 0.9684 134.3 94.7 105.6 138.0 1984 Apr. 10.0
2117 July 23.7 0.8250 0.9685 134.1 94.6 105.7 138.1 2117 July 22.0

Note:

1. —103 to —100 X#1H 2 ZNIFILE [During the Thai-Chhu reign period (during —103 and —100), a comet appeared at
the star of Chao-Yao (v Bootis). [#ER & (Han Shu, Celestial Phenomena) vol26, p1306; Ho 1962, p145. See the

text and figure 5.]

2. 1853 B Z4-LH " +H A EE B T4E ) [On the 25th day in the seventh month of the third year of the Hsien-Feng reign
period (1853 August 29), a comet was seen in the north.] (Beijing Observatory 1988, p519. See the text and figure 6.)

of the first star in the northeastern part of the
Enclosure. Its rays were about 30 chih (30°) in
length.] [Z*#3%182%$% (Sejo Sillok); Sekiguchi
1917b, p100]

The estimated positions of these comets with their
residuals derived from the linked orbital elements are also
given in table 10.

The mean value of the absolute visual magnitude was
derived to be 3.7 from the estimated comet’s brightness;
it is shown in table 11 with osculating orbital elements of
between —103 and 2117 in table 12. Due to the position
of its perihelion point relative to the Earth’s orbit, the
observing conditions for this comet are always good upon
its return to the perihelion. The historical records of
comets between —200 and 1860 were examined in order
to obtain an identifications with Comet 1337 M1. For
these trials, the orbital periods of 132 yr, 66 yr, and 33 yr
were assumed in the calculations of the comet’s motion;
hence, as a result, the period of 132 yr was derived as the
most probable one.

The possible candidates identified with Comet 1337
M1 were found in the records of comets appeared in —103

and 1853. The calculated motion of a comet in —103 is
presented in figure 5. Though the exact dates of the
record are unknown, the comet passed near v Bootis as
a Chinese record had reported (see note 1 to table 12).
Another Chinese record in 1853 says that a comet was
seen in the north on August 29 (see note 2 to table 12).
In 1853, although another bright comet(C/1853 L1 =
1853 III) appeared in the end of August, it set in the
western horizon at the end of evening twilight, as shown
in figure 6. According to calculations using the orbital
elements given in table 12, Comet 1337 M1 appeared at a
high altitude above the horizon in 1853 August, as shown
in figure 6. Thus, the comet given in the Chinese record
on 1853 August 29 is considered to be Comet 1337 M1.

5. Concluding Remarks

Though we have only two apparitions for each periodic
comet, the identifications of three comets given here are
likely to be well established. We expect that the final con-
firmations for each comet will be made by re-observations
in the future with the predictions given above, or with so
far undiscovered historical records of the comets.
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