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Abstract: This paper presents ten cometary records found in the Dai Nam Thuc Luc [Chinh Bién] (K E#k [1E
#w]), which is the main volume of the official history of Vietnam's Nguyén Dynasty. The paper provides the original
classical Chinese texts and their English translations, along with the designated names of the comets mentioned
in these records. The study primarily focuses on four of these records, which are analysed by comparing their
descriptions with the results obtained using astronomical simulation software. The four comets examined are

C/1811 F1 (The Great Comet of 1811), C/1825 N1 (Pons), C/1843 D1 (The Great March Comet of 1843), and
C/1861 J1 (Tebbutt, or The Great Comet of 1861). This paper discusses the descriptions from some perspectives,
such as the reliability of these descriptions and the effect of Vietham’s low-latitude position on observations.
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1 INTRODUCTION During the times when China, Vietnam,
Historical documents from ancient, medieval, Korea and Japan adopted very similar tradition-
and pre-modern periods in China, Korea, and al astronomical observation systems, official

Japan are well-known for containing numerous dlocur_nelntéh_of theseﬂc]_ountnes thre]ret ;/r\:rltten N
astronomical records. Similarly, some Vietnam- fe?:iilif%l terlrrr]1tesss\}ere fsgje?gs des&::ribee ;;r::)e
ese historical sources also include a consider- .
: nomical phenomena among these four count-
able number of records of astronomical pheno- : N ;
. . ries. Hence, it is interesting to compare the
mena. For instance, Ho (1964) and Okazaki -
nd Yok 1983) found astronomical records descriptions of records of the same comet be-
a Vi ,? 00 ( ) fou At ; dies h tween Vietham and the other three countries
Il;] € nETiS% soufrces.  Tew ;u 1eS a\ée from the viewpoint that Vietnam is located in
een published So far examining these recoras the most Southern and advantageous position
_by comparing them wnh the results ot_)talned us- for observing the Southern sky among these
ing modern astronomical computations: Oka-

] - countries. It is noted that, in the nineteenth
zaki and Tanokura (2011) examined lunar oc- century, the Nguy&n Dynasty introduced a new

cultation and planetary phenomena records, calendar system from China and constructed a
and Okazaki (2021) examined solar and lunar new Royal Observatory to advance astronomy
eclipse records. However, only a few studies in Vietnam (see Pham and L&, 2020).

have been published examining cometary re-

L T In ion 2, we present th metary re-
cords in Vietnamese historical sources. Section 2, we present the cometary re

cords compiled in our investigation. In Section

This study focuses on cometary records 3, we compare the depictions of some of these
contained in the Main Volumes [Chinh Bién (1t records with the results of astronomical simu-
)] of the Pai Nam Thuc Luc (K E &, the lations and discuss these descriptions from
Veritable Record of the Great South, hereafter various perspectives. Lastly, we provide our
DNTL-CB). The PNTL is the official history of Concluding Remarks in Section 4.

the Nguyén Dynasty, which ruled Vietnam from

1802 onwards. In the nineteenth century, the 2 COMETARY RECORDS FOUND IN
Dynasty continued to adopt traditional astro- THE DNTL-CB

nomical observation systems, which were large- As far as we know, no comprehensive survey
ly modelled on those of China, as did Korea and results have been reported on astronomical
Japan (the latter until the late nineteenth cen- phenomena in the DNTL-CB, aside from solar
tury). On the other hand, in the Western world, and lunar eclipses (Okazaki, 2021). Therefore,
many comets were observed more accurately we conducted a survey to identify cometary
with modern astronomical instruments during records by using a facsimile edition of an
the same century, providing reliable orbital ele- original block print of the ONTL up to 1888 (up
ments for these comets. This enables us to to Annals No.6) titled Dainanjitsuroku (A3 Z##
examine the descriptions of cometary records or Chronicle of Nguyen Dynasty), which was
in the DNTL-CB in detail by comparing them published by the Institute of Cultural and Lin-
with the results of astronomical simulations guistic Studies at Keio University (1961-1981)
based on these elements. in Tokyo, Japan.
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Table 1: Basic information described in the cometary records found in the DNTL-CB.

No. Appearance Date Visibility Period Corresponding Comet
1 18 September—16 October 1811 == C/1811 F1 (Great Comet of 1811)
2 1 October 1825 70-80 days C/1825 N1 (Pons)
3 19 March 1843 10 days C/1843 D1 (Great March Comet)
4 19 June—17July 1860 — C/1860 M1 (Great Comet of 1860)
5 28 Jun 1861 56 days C/1861 J1 (Tebbutt, Great Comet of 1861)
6 26 June—25 July 1881 6 + 7 days C/1881 K1 (Great Comet of 1881)
7 26 July—25 August 1881 23 days C/1881 N1 (Schaeberle)
8 12 September—11 October 1882 3—4 months C/1882 R1 (Great September Comet)
9 9 January—7 February 1883 3 days C/1883 D1 (Brooks-Swift Comet)
10 6 December 1885—4 January 1886 - C/1885 X2 (Barnard)

Our inquiry yielded ten cometary records in
the DNTL-CB, all of which are presented in the
Appendix (at the end of this paper), along with
their original texts and their English transla-
tions. Table 1 contains information on the ap-
pearance dates and visibility periods described
in these records, as well as the designations of
the corresponding comets. To convert Viet-
namese calendar dates into Gregorian calendar
dates, we employed Lé’s (2020) table. We
determined the designations of the comets that
are mentioned in the records by comparing the
described visibility period of the comets in the
DNTL-CB records with those in Kronk's (2003)
Cometography. Additionally, if necessary, we
compared the described sky positions and vis-
ibility period of the comets with those obtained
by the simulation mentioned later.

3 EXAMINATION OF SOME OF THE
COLLECTED RECORDS

In this Section, we will examine the descriptions
of records Nos. 1-3, and 5 in the subsequent
Subsections. To assess how each comet was
observed from the capital, Hué (16.5° N, 107.6°
E), on the date(s) described in each record, we
utilized the astronomical simulation software
program StellaNavigator 12 (AstroArts) with the
orbital element values provided in the SBDB.*

The cometary total magnitude, m, was cal-
culated using the formula introduced by Vsekh-
svyatskii (1964), which has three parameters:
the cometary absolute magnitude (Hio) and the
heliocentric (r) and geocentric distances (A) of
the comet. Thus,

Hio = m —5logA — 10logr 1)
Values for Hio were obtained from a table by
Vsekhsvyatskii et al. (1999) with an uncertainty
of 0.1 to 1.0 magnitude. It should be noted that
the actual magnitudes of comets do not always
conform exactly to equation (1) and can some-
times exhibit significant discrepancies. There-
fore, the computed magnitude presented in this
study should be considered a very rough est-
imation, and we have rounded these values to
the nearest 0.5 magnitude. Furthermore, re-
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garding the observed magnitudes of comets
in the nineteenth century, J.E. Bortle (1998)
states:

Since meaningful cometary photometry
did not begin until shortly after 1900,
magnitudes cited prior to that time must
be considered rather approximate.

Therefore, we will keep in mind such uncer-
tainty of both the computed and the observed
magnitudes when we discuss cometary bright-
ness in this study.

During this time period, several Chinese
characters were commonly used to represent
comets. Inthe ODNTL-CB, we found two cases:
# & (hui star) and k£ (zhang star), which we
translated to ‘broom star’ and ‘long star’, re-
spectively. Record No.3 describes an appear-
ance of ‘white vapour (F%),” which often re-
presents a comet as well. In fact, the white
vapour in this record is interpreted as a comet,
as will be discussed in Subsection 3.3. Some
of the collected records describe the length of
comets using Chinese units. According to
some studies (e.g., Wu and Liu, 1990), 1 chi
(JY), which is equal to 0.1 zhang (3X), corre-
sponds to 0.93-1.5°.

3.1 C/1811 F1 (The Great Comet of 1811

Record No.1 says:

10th year of the Gia Long reign period,
8th month (18 Sep-16 Oct 1811), a
broom star appeared in the west.

The brief description in this record provides
little information. However, considering that no
other comets visible to the naked eye during the
aforementioned period were listed in the SBDB,
it is highly probable that the "broom star"
mentioned in the record refers to Comet C/1811
F1, also known as The Great Comet of 1811.
Our simulation results indicate that the comet
was visible in the northwest (rather than the
west) in the evening sky over Hué during the
above period when the solar altitude was —8°,
as shown in Figure 1. The sky brightness at a
solar altitude of —8° corresponds approximate-
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Figure 1: The daily positions of Comet C/1811 F1 in the evening sky over Hué, Blue symbols represent

the positions from 18 September to 16 October 1811, when the solar altitude was —8°.

The notation with

a Roman numeral (e.g., VIII/20) in parentheses indicates the date (e.g., the 20th day of the 8th month)
in the Vietnamese calendar. Circles indicate the 1st, 10th, 20th, and last day of the lunar month. A computed
magnitude is shown, with a step of 0.5 mag, below each date. See text for details on the magnitude (diagram:

Akira Okazaki).

ly to the visibility of 4th magnitude stars (e.g.,
Bolokrylov et al., 2011).

Bortle (1998) wrote about the appearance
of the comet during this period as follows:

In mid-September, of magnitude 1-2;
tail a dozen degrees long. In the begin-
ning of October, visible throughout the
night from mid-northern latitudes as a
spectacular object situated below the
handle of the Big Dipper. Comet’s
head about first magnitude with a tail
spanning up to 25 degrees.

It can be said that the computed magnitudes
roughly match those he reported.

3.2 C/1825 N1 (Pons)

Record No.2 describes:

6th year of the Minh Ménh reign period,
8th month, day jiaxu (20th day of the
month, 1 Oct 1825), a broom star ap-
peared in the southeast in Mao lunar
mansion, with pointing the northwest.

The broom star persisted for a long
time without fading.

However, the broom star gradually
became fainter. During the first ten
days of the 11th month (10-19 Dec
1825), it disappeared.

Based on the comet list provided the SBDB,
it is highly likely that the mentioned comet is
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Comet C/1825 N1 (Pons), as there were no
other naked-eye comets visible during the given
time frame. Our simulation results suggest that
the comet was visible in the sky over Hué
towards the east at evening twilight, and in the
southeast around midnight on 1 October.

According to Kronk (2003: 72),

The comet was brightest and best ob-
served during October. Pons said the
comet was visible to the naked eye,
despite moonlight, on the 1st [of Oct-
ober].

Bortle (1998) wrote about the magnitude of the
comet during this period as follows:

In mid-September, about fourth magni-
tude ... In mid-October, visible most of
the night while in Sculptor, at magni-
tude 2—3 ... In early November, appar-
ently an object of magnitude 2-3 in
Indus in the southern evening sky. Lost
in the evening twilight toward the end of
December, when probably still at mag-
nitude 3—4 and located in Sagittarius to
the southeast of the sun.

It appears that the calculated magnitudes
are systematically approximately 1-1.5 magni-
tude fainter than those reported.

Our simulation results show that the comet
was located in Wei lunar mansion instead of
Mao, which is adjacent to Wei, on 1 October, as
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Figure 2: The daily positions of Comet C/1825 N1 in equatorial coordinates at LT = Oh. Blue symbols represent
the positions from 1 October to 19 December 1825. Circles indicate the 20th day of the 8th month, the 10th day
of the 11th month, and the 1st day of the 9th and 10th months. Zones in yellow and light green indicate the Mao
and Wei lunar mansions, respectively. The date notation and computed magnitudes are the same as those in

Figure 1 (diagram: Akira Okazaki).

depicted in Figure 2. The comet moved west-
ward (decreasing in right ascension) during Oct-
ober, with its declination decreasing. On 1 Nov-
ember, the comet reached its most southerly
declination (epoch: 1825) of —47.7°, after which
its declination slightly increased. However, its
declination remained less than —42.8° until 19
December 1825.

While the record states "During the first ten
days of the 11th month (10-19 December
1825), it [the comet] disappeared ..." Chinese
and Japanese records indicate that the comet
vanished in the 10th month (10/11 November—
9/10 December 1825 for China/Japan), or even
earlier in Japan; this comet is not included in the
list of Korean historical cometary records com-
piled by Sekiguchi (1917). While we cannotrule
out the possibility that the difference in visible
horizons due to the surrounding terrain had an
effect, Vietnam's favourable position (Hué is at
alatitude of ¢ ~ 16.5°N) for observing the South-
ern sky may account for the difference in the
month of disappearance compared to China
and Japan, which also employed similar tradi-
tional astronomical observation systems. As-
suming that the difference in visible horizon can
be neglected, we will examine this possibility in
more detail below.

According to the Zhongguo Gudai Tian-
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xiang Jilu Zongji (A Compilation of Chinese Re-
cords for Ancient Celestial Phenomena) compil-
ed by Beijing Astronomical Observatory (1988),
three Chinese local gazetteers state that the
comet disappeared in the 10th month. The
locations were situated in the southern region
of China, with ¢ < 25°N. Of these, Xiangshan
county is the most southerly located, at
¢ ~ 22.5°N. Japanese records show that a
diary entry by an individual living in Hirado, si-
tuated at ¢ ~ 33.4°N, mentions that the comet
was visible on the 28th day of the 9th month but
later became obscured due to bad weather
conditions. When the sky cleared in the mid-
10th month, the comet was no longer visible as
it had passed below the horizon (Osaki, 1994).

Figure 3 shows the positions of Comet
C/1825 N1 in the evening sky over Hué and
Xiangshan, on 10 November (X/1) and 10 De-
cember (XI/1), 1825 during astronomical twi-
light, i.e., the period from the solar altitude of
—12°to—18°. The right vertical axis displays the
air mass at sea level, which leads to atmo-
spheric extinction that causes a reduction in the
apparent brightness of celestial objects as their
light passes through the Earth’'s atmosphere.
We concentrate on the comet’s apparent mag-
nitudes affected by atmospheric extinction dur-
ing astronomical twilight on 10 December (X1/1).
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Figure 3: The positions of Comet C/1825 N1 in the evening sky over Hué and Xiangshan
during astronomical twilight, i.e., from the solar altitude of —12° to —18° on 10 November (X/1)
and 10 December (X1/1) 1825. The right vertical axis displays air mass at sea level. See
text for the air mass (diagram: Akira Okazaki).

At the beginning of twilight, when the sky was
still slightly bright, the comet's altitude in Hué
and Xiangshanwere 11.6° and 8.2°, correspond-
ing to air masses of 4.9 and 6.7, respectively.
At the end of twilight, when the sky was com-
pletely dark in the absence of the Moon, the
altitudes in Hué and Xiangshan were 7.5° and
4.3°, corresponding to air masses of 7.3 and
11.7, respectively.

We assume that the comet’s magnitude
was likely between 3.0 and 4.5, based on
Bortle’s (1998) estimation of 3—4 mag and the
computed magnitude of ~4.5 mag around 10
December. Assuming a typical atmospheric ex-
tinction coefficient of k = 0.2 in the visual light,
we estimate the comet’'s apparent magnitudes
affected by the extinction at the beginning and
end of astronomical twilight in Hué and Xiang-
shan. The results of the estimation are as fol-
lows: 4.0-5.5 and 4.5-6.0 mag in Hué and
4.3-5.8 and 5.3—-6.8 mag in Xiangshan. These
magnitudes, particularly towards the end of
astronomical twilight, are close to the limiting
magnitude visible to the naked eye.

It should be noted that the observed bright-
ness of celestial objects at such low altitudes
decreases dramatically towards its setting due
to atmospheric extinction. For example, 10 min-
utes after the end of astronomical twilight, the
apparent magnitudes of the comet were 4.6—
6.1 mag in Hué and 6.2—7.7 mag in Xiangshan.
Although the assumed values used here have
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some uncertainty, we can conclude that the vis-
ibility of faint objects at such low altitudes is
significantly affected by a few-degrees differ-
ence in altitude. Therefore, we suggest that
atmospheric extinction is likely one of the prim-
ary factors that could explain the differences in
the recorded month of the comet’s disappear-
ance between Vietnam and China.

The DNTL-CB (Annals No. 2, Chapter 34)
provides an account of Emperor Minh Ménh'’s
(Figure 4) response to the appearance of this
comet, which can be summarized as follows:

Upon sighting the comet, the Emperor
summoned his officials to the palace
and warned them that a disaster had
descended from the heavens. He urg-
ed them to report everything they had
seen and heard, without hiding any-
thing, to enable him to consider as-
pects he may have overlooked. One of
the Royal Astronomers submitted a re-
port stating that, according to ancient
books, comets signify either disaster
when appearing in the Mao and Wei lu-
nar mansions, or a good harvest in the
country when appearing in the south-
east and pointing to the north-west, and
since these statements were contradict-
ory, they should not be entirely trusted.

Taking the comet as a warning sign,
the Emperor decided to reduce food in-
take and cease playing music. He in-
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structed his officials to contemplate how
to improve themselves to avoid any po-
tential misfortune. He gave the Royal
Astronomical Bureau three telescopes
and ordered the astronomers to record
all observations of celestial pheno-
mena, whether inauspicious or auspici-
ous, truthfully based on what is seen
and heard, and reported immediately.
Anyone who continues to be cowardly
and does not make any discoveries will
be punished severely.

This episode highlights three crucial points:
Firstly, astrological interpretations of celestial
phenomena based on ancient literature signifi-
cantly influenced the beliefs and actions of the

BE =

Figure 4. The second Emperor of the Nguyé&n
Dynasty of Vietnam Minh Ménh (or Minh Mang), r.
1820-1839 (after Crawfurd, 1828: 508/509).

Emperor and his officials. Secondly, in some
cases, astronomical reports by the Royal Astr-
onomical Bureau could be affected by astro-
logical considerations. Thirdly, the Emperor re-
cognized the significance of observing celestial
phenomena and having accurate information
about them immediately.

3.3 C/1843 D1 (The Great March Comet)

Record No. 3 states:

3rd year of the Thiéu Trj reign period,
2nd month, day renchen (19th day of
the month, 19 Mar 1843), a long white
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vapour stretched across the sky from
the northwest to the southeast.

Day xinchou (28th day of the month,
28 Mar 1843), the white vapour
disappeared. The Astronomical Bur-
eau reported that this white vapour
gradually dissipated over the course of
two or three nights after its initial
appearance, and completely vanished
after twelve days. It was never visible
again.

Based onthe information provided, it is high-
ly plausible that the "white vapour" referred to in
this record was Comet C/1843 D1, commonly
referred to as The Great March Comet of 1843.
Indeed, our simulation results demonstrate that
on 19 March, this comet was observable in the
western evening sky over Hué, as displayed in
Figure 5. No other comets recorded in the
SBDB were visible to the naked eye through-
out March of 1843.

Kronk (2003: 134) provided an account of
the appearance of the comet on 19 March when
the DNTL-CB recorded the white vapour, stat-
ing:

On the 19th, Haile said the tail was ex-
tending 41.8° and Maclean noted, ‘the
outline of the comet [was] very plainly
marked. The bright spot or condensa-
tion in its head was distinctly percept-
ible to the naked eye’.

Concerning the comet around 28 March when
the comet disappeared according to the DNTL-
CB,

Kay noted the tail was ‘much fainter in
appearance’ on the 27th. F. de Vico
(Rome, ltaly) said the nucleus was
seen to scintillate on the 29th. (ibid.).

On the other hand, Bortle (1998) wrote

On March 20, the head had faded to
about magnitude 4, but the long, straight
tail could be traced about 65 degrees.
At the end of March, the tail was still
nearly 40 degrees long. Comet’s head
last detected with the naked eye on
April 3, but a good portion of the talil
was still apparent.

Based on the aforementioned descriptions, it
can be deduced that when the ONTL-CB des-
cribed the white vapour phenomenon, the
magnitude of the cometary head was approx-
imately 4 mag, and the length of the cometary
tail was around 40-65°, which is consistent
with the computed magnitude. Figure 6, depict-
ing a lithograph that portrays this comet above
Paris on 19 March (for the date, see Stoyan
2015, for example), confirms that the comet had
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Figure 5: The daily positions of Comet C/1843 D1 in the evening sky over Hué.
Blue symbols represent the positions from 19 to 28 March 1843, when the
solar altitude was —8°. Circles indicate the appearance and disappearance
dates mentioned in the record. The date notation and computed magnitudes
are the same as those in Figure 1 (diagram: Akira Okazaki).

Figure 6: Comet C/1843 D1 above Paris (after \Valentiner, 1884: Wikimedia Commons).

a tail that was notably longer than 40°. In fact, 3.4 C/1861 J1 (Tebbutt The Great
the Great March Comet is renowned for having Comet of 1861

one of the longest tails. Thus, it is not surprising
that the DNTL-CB referred to the comet as

Record No. 5 mentions:

“white vapour”. Many records of this comet in 14th year of the Ty Blrc reign period,
China and Japan also used the term “white 5th month (8 Jun—7 Jul 1861), a white
vapour”. vapour appeared. The Astronomical
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Figure 7: A part of the block print page of the ONTL-
CB containing the second part of the record
describing the ‘long star’, i.e., Comet C/1861 J1
(Tebbutt). This part is highlighted in yellow (court-
esy: The Keio Institute of Cultural and Linguistic
Studies, Tokyo).

Bureau reported that the vapour was
from Ziweiyuan enclosure (circumpolar
area) and passed through the regions
of Han and Wei stars (35 and 33 Cap),
and the remaining vapour reached the
northern bank of the Milky Way.

A long star appeared. 21st day of
the month (28 Jun 1861), in the hour of

you (17:00-19:00), it appeared in the
northwest near asterism Neijie (0 UMa,
23 UMa, and four other stars), looking
like purple powder and emitting flames
like clouds. It was over two zhang
(about 19-30°) long, pointing to aster-
ism Ziweiyuan-xifan (a Dra, oo Cam, and
five other stars). It moved forward
one du (1°) every night, and on the 28t
day’s (5 Jul) night, it arrived near
Tianshu star (o UMa) of Dou (the Big
Dipper). lIts light near the handle of the
Dipper pointed directly at asterism
Qigongxing (42 Her, 6 Boo, and five
other stars). On the night of the 2nd
day of the 6th month (9 Jul 1861), it
arrived near Taiyi star, and its flames
gradually became fainter. On the night
of the 17th day of the 7th month (22
Aug 1861), it disappeared.

This record is the most informative among
the cometary records found in the ODNTL-CB.
Figure 7 shows the block print page of the
DNTL-CB that contains this record. The “long
star” mentioned in the record is most likely to be
Comet C/1861 J1, also referred to as Comet
Tebbutt or The Great Comet of 1861. Besides
this comet, there were no comets visible to the
naked eye in June and July 1861 in the SBDB.
The “white vapour” mentioned in the first part of
the record indicates the cometary tail instead of
the comet itself, as explained below.

Before we explore the first part of the re-
cord that describes the “white vapour”, let us
first examine the second part that explains the
‘long star”, which is Comet C/1861 J1 itself.
Figure 8 depicts the daily positions of Comet
C/1861 J1 in the evening sky over Hué when
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except for LT = 24h on 30 June. The blue circles correspond to the dates that are discussed in the text. The
arrows from these symbols indicate the anti-solar direction, which corresponds to the direction of the ordinary single
(plasma) tail of the comet. Note that the length of these arrows does not mean the length of the tail. Several
asterisms and stars are also displayed. The date notation is the same as that in Figure 1 (diagram: Akira Okazaki).

the Sun is at an altitude of —6° or at the end of the tail was 97 degrees long.” However, his
civil twilight, which are based on our simulation subsequent mention of the comet is on 8 July.
results. The figure shows that the comet was According to Kronk (2003), the nucleus’ magni-
seen in the northwest, as described in the re- tude was reported as first magnitude by two
cord, in the first few days of July. In Hué, from observers on 2 July and by one observer on 4
late June to early July, the solar altitude of —6° July, although there was no mention of the mag-
corresponds nearly to LT = 19h, which is the nitude on 3 July. Additionally, tail lengths of
end of the hour of you (17:00-19:00). There- 70-107° and 60—100° were reported by several
fore, the comet should have been bright enough observers on 2 and 3 July, respectively. Hence,
to be visible in civil twilight on the day of its it seems that the comet displayed no significant
appearance. changes during these two dates, leading us to
) the conclusion that the entire comet became
Although the record mentions that the com- visible in the sky over Hué on 2 July, provided
et appeared on 28 June, our simulation results the sky conditions were not poor; otherwise, on
demonstrate that Comet C/1861 J1 was below 3 July. Therefore, the record’s description of
Hence, the day of its appearance described in of the 5th month) should be replaced by 2 or 3
the record must be after 30 June. Figure 9 July (the 25th or 26th day). The length of the
illustrates the daily positions of Comet C/1861 tail described in the record as “... over two
J1in equatorial coordinates at LT = 19h from 28 zhang (about 19-30°) ...” is considerably small-
June to 9 July, 1861 (except for 30 June), re- er than the reported values mentioned above.
vealing that the comet’s position on 28 June This difference can be attributed to the effect of
was far from asterism Neijie. Since the comet a relatively bright sky during twilight.

was near asterism Neijie on 2 and 3 July, we
should consider either of the two dates as the
appearance date.

Subsequently, we examine the speed of
the comet’'s movement in the sky. The record
states: “It [the comet] moved forward one du (1°)

With regard to the comet during this period, every night.” Nevertheless, Figure 9 illu-strates
Bortle (1998) wrote, “On the following night [2 that the comet travelled nearly 10° dur-ing the
July], the head had a magnitude of zero, and 24-hour period between 2 July and 3
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Figure 10: Comet C/1861 J1 drawn by G. Williams on 30 June 1861 (After Guillemin, 1877: 213).

July. Therefore, the expression “one du” in the
record should be replaced with “ten du”. Such
a large speed of the comet's movement was
attributed to its closest approach to the Earth a
few days earlier. We will discuss the “white va-
pour” concerning the closest approach subse-
quently. The portrayals of the comet after this
sentence in the record appear to be reasonably
in agreement with the simulation results, as
seen in Figure 9.

We shall now turn to the initial part of the
record that pertains to the “white vapour”. ltis
inferred that the “white vapour” appeared on the
evening preceding 2 July because its depiction
precedes that of the long star. According to the
account, the vapour originated from the circum-
polar region and traversed the area where the
stars 33 and 35 Cap are located.

Let us suppose that the “white vapour”
was actually the tail of Comet C/1861 J1 on the
night of 30 June when it was closest to the Earth
(geocentric distance approximately 0.133 au)
and the Earth was inside its tail. On that night,
the right ascensions of the comet and the Sun
coincided at LT = 29h (or LT = 5h on 1 July),
which implies that the cometary (plasma) tail
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roughly passed through the circumpolar area
during the night. Owing to the low latitude of
Hué, Ziweiyuan enclosure (the circumpolar area)
is partly (but mostly) visible, with its low-ermost
region below the horizon; at Hué&’s north-ern
horizon, the declination is +73.5° (epoch: 1861)
in equatorial coordinates (see Figure 9). Thus,
the tail would have been seen as if a “white
vapour” had emerged from Ziweiyuan
enclosure on the northern horizon that night,
particularly around midnight when the tail was
pointing almost directly upwards.

Figure 10 portrays Comet C/1861 J1 on 30
June, sketched by the British astronomer G.
Williams. Judging from the positions of the com-
et and stars shown in the illustration, it is believ-
ed to represent the comet several hours after
the time when it was midnight in Hué. The draw-
ing reveals that the comet had a fan-shaped tail
containing several rays, with Polaris' direction
almost along the central axis (The anti-solar
direction on 30 June in Figure 9 is considered
to correspond approximately to the central axis).
Another drawing of the comet on the same night
was made by the British astron-omer Richard
Proctor (see Weiss, 1888). This drawing is
similar to that of Williams, although slight yet
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noticeable differences can be observ-ed in the
rays.”? Orchiston (2017) provides a detailed
discussion of the fan-shaped tail of Comet
C/1861 J1.

The direction of 33 and 35 Cap lies within
the fan-like tail depicted in the drawing. The
angular distance between the cometary nuc-
leus and these two stars was approximately
140° at midnight in Hué, indicating that the
length of the cometary tail described in the ac-
count was at least this angular distance value.
This exceeds 122°, which is the largest known
value reported so far on that night in Europe
(Kronk, 2003: 294). 1t is noted, however, that
33 and 35 Cap were seen at a rather high alti-
tude in Hué, making it somewhat easier for the
Royal Astronomers to observe faint, nebulous
objects such as a cometary tail. Considering
that the rays in the tail may have varied over
several hours during the closest approach of
the comet to Earth, it can be inferred that the
longest ray in the cometary tail could have mea-
sured 140° or more when observed by Viet-
namese Royal Astronomers. The other rays
would have been perceived as the “remaining
vapour” by them, as written in the DNTL-CB. In
conclusion, we propose that the “white vapour”
described in this record was actually the tail of
Comet C/1861 J1 on the night of 30 June, when
it was closest to the Earth.

4 CONCLUDING REMARKS

In our study, we have identified ten cometary
records in the DNTL-CB. All comets associated
with these records were bright. However, sev-
eral other noteworthy comets were not includ-
ed in the DNTL-CB. Forinstance, Bortle (1998)
reported that twenty bright comets, which
reached a magnitude of m < O at their brightest,
appeared between 1801 and 1888. Only seven
of these comets, or 35%, were recorded in the
DNTL-CB. Conversely, Okazaki (2021) report-
ed that the ODNTL-CB documented 78% of ob-
servable solar eclipses in Hué between 1812
and 1888. It is worth noting that a lack of re-
cords for specific astronomical events does not
necessarily indicate that they were not observ-
ed by the Royal Astronomers. The compilers of
the ODNTL-CB would have included only those
records they considered significant. It should
be remembered that predicting and observing
solar eclipses were crucial for calendar-making,
which played a significant role in the Dynasty's
governance of the country.

With the exception of a few errors, the ma-
jority of descriptions found in the four records
examined were found to be consistent with the
outcomes of the simulations. Let us consider
the most significant error among them, concern-
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ing the observation date and the velocity of
cometary motion in the sky (see Subsection
3.4). It is improbable that the Royal Astrono-
mers would have made errors while recording
such critical observational data. Moreover, it is
unlikely that such data, particularly the speed of
cometary motion, would have been influenced
by astrological biases as mentioned in Subsec-
tion 3.2. One possibility is that a transcription
error occurred during the compilation process
of the ONTL-CB. In reality, instances of con-
fusion between the similar kanji ‘H’ and ‘H’,
which are employed for ‘solar eclipses’ and
‘lunar eclipses’, respectively, are occasionally
encountered in the ODNTL-CB. Concerning the
motion speed, the difference between the kanji
‘—” and ‘1, which are used for ‘one du’ and
‘ten du’, respectively, is determined by the ex-
istence or lack of a vertical stroke in the kanji.
We have no definitive evidence, but it is pos-
sible that a lack or indistinctness of the stroke
in the documents at some stage of the process
may have led to confusion.

Finally, we would like to draw attention to
two distinctive phenomena related to Vietnam’s
low latitude that we have found in two of the
records. One example is the description of a
comet that was visible only at low altitudes
when it moved to the Southern Hemisphere
skies but could be observed for a longer period
compared to in China and Japan (Subsection
3.2). This case suggests that Vietham was the
most advantageous country for observing the
Southern sky among the ones that adopted
similar traditional observation systems. The
other example involves the description of a
comet in the Northern sky, where only its tail
was visible, appearing as a ‘white vapour’ (Sub-
section 3.4). This phenomenon occurred be-
cause the comet’s head was below the horizon
during the night in Vietnam. In mid-latitude
regions of the Northern Hemisphere, the comet
was observed even at midnight as a circum-
polar object on the same night. Although this
circumstance was unfavourable for observing
the entire comet, Viethamese Royal Astrono-
mers recorded this phenomenon as a signifi-
cant noteworthy event, not identifying it as a
cometary tail on that night.

5 NOTES

1. Information regarding StellaNavigator 12
software can be found at the web site:
https://www.astroarts.co.jp/products/stinav
12/index-j.shtml (Japanese only). The sky
positions obtained using StellaNavigator 12
were found to be in agreement with those
obtained from the Horizons System of the
JPL (https://ssd.jpl.nasa.gov/horizons/)
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with a difference of < 0.1’ for the comets
examined in this study, except for C/1843
D1, which had a difference of < 1'. The
orbital elements used in our study can be
found in the Small-Body Data Base (SBDB)
of the Jet Propulsion Laboratory at
https://ssd.jpl.nasa.gov/tools/sbdb_lookup.
html#/.
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8 APPENDIX

In this appendix, we present the English translations of the cometary records collected from the Dai
Nam Thyc Luc [Chinh Bién] (DNTL-CB), along with their original classical Chinese texts and the Annals
and Chapter numbers in the DNTL-CB where each record can be found. For astronomical and related
terms of Chinese origin, such as star/asterism names, unit of angle, and the sexagenary cycle used for
day and time, we provide their Chinese names instead of Vietnamese equivalents. If necessary, we
add their modern terms in parentheses. The Annals and Chapter numbers in the DNTL-CB are
indicated as follows: DNTL-CB-IV.24, for instance, represents the ONTL-CB, Annals No.4 (Z5P4#cd),

Chapter 24 (& —.+N).
In some cases, one record consists of multiple paragraphs. This indicates the existence of

additional (non-cometary) descriptions between them in the original text of the ONTL-CB, which have
been omitted here. They are for the same lunar month, unless otherwise noted.

(1) 10th year of the Gia Long reign period, 8th month (18 Sep—16 Oct 1811), a broom star appear-
ed in the west.

ETENA, BREMEY,
DNTL-CB-1.43

(2) 6th year of the Minh Ménh reign period, 8th month, day jiaxu (20th day of the month, 1 Oct
1825), a broom star appeared in the southeast in Mao lunar mansion, with pointing the northwest.

The broom star persisted for a long time without fading.

However, the broom star gradually became fainter. During the first ten days of the 11th month (10—
19 Dec 1825), it disappeared.

BmAENA, WK, HERLTHREMSD, fdk,
HEARIK,

MmE R, +—H T

DNTL-CB-11.34

3) 3rd year of the Thiéu Tri reign period, 2nd month, day renchen (19th day of the month, 19 Mar
1843), a long white vapour stretched across the sky from the northwest to the southeast.

Day xinchou (28th day of the month, 28 Mar 1843), the white vapour disappeared. The Astro-
nomical Bureau reported that this white vapour gradually dissipated over the course of two or three
nights after its initial appearance, and completely vanished after twelve days. It was never visible again.

IR = TH, FIR, AREXRRE LSRR,
T, ARH. KBRS, WAR KRB RS &R, POR®E. ~AMER,
DNTL-CB-111.28

4) 13th year of the Ty Bwc reign period, 5th month (19 Jun-17 Jul 1860), a broom star appeared
in the northwest, with its light pointing straight. Its length was five to six chi (5—8° to 6-9°). It rose
slightly higher each night.

WIS+ =FRA, HRERMIS, HEER, REAR BEME.
DNTL-CB-IV.22

(5) 14th year of the Tw Blrc reign period, 5th month (8 Jun—7 Jul 1861), a white vapour appeared.
The Astronomical Bureau reported that the vapour was from Ziweiyuan enclosure (circumpolar area)
and passed through the regions of Han and Wei stars (35 and 33 Cap), and the remaining vapour
reached the northern bank of the Milky Way.

A long star appeared. 21st day of the month (28 Jun 1861), in the hour of you (17:00-19:00), it
appeared in the northwest near asterism Neijie (0 UMa, 23 UMa, and four other stars), looking like
purple powder and emitting flames like clouds. It was over two zhang (about 19-30°) long, pointing to
asterism Ziweiyuan-xifan (o Dra, a Cam, and five other stars). It moved forward one du (1°) every night,
and on the 28th day’s (5 Jul) night, it arrived near Tianshu star (a UMa) of Dou (the Big Dipper). Its
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light near the handle of the Dipper pointed directly at asterism Qigongxing (42 Her, 6 Boo, and five other
stars). On the night of the 2nd day of the 6th month (9 Jul 1861), it arrived near Taiyi star, and its flames
gradually became fainter. On the night of the 17th day of the 7th month (22 Aug 1861), it disappeared.

WFEUET A, AR, SKOKEEZE, AEMEREMREES, HERRE KRB,

RER, KA Z+—R, BEMAEIACGENRS, IROmRRLEERR & U, 15 TRMIENTE,
R, B RATHCHRE KiE, SR ESE T AR, EARAY) KRR, Sk
g, Mt A+t H &R,

DNTL-CB-IV.24

(6) 34th year of the Ty Brc reign period, 6th month (26 Jun—25 Jul 1881), there appeared a broom
star in the east outside Ziweiyuan enclosure. It was three chi (3—5°) long and disappeared after six
days.

The comet appeared again in the north of Ziweiyuan enclosure. It was five chi (5—-8°) long, and
disappeared after seven days.

WS =+ DUAEANH, BRRARBIENIR, R=R NHE
HEERHSEMEIL, R, GHK
DNTL-CB-IV.65

(7 [The same year,] 7th month (26 Jul-25 Aug, 1881), the comet appeared again in the west at

the bowl of the Big Dipper, more than three chi (3—5°) long, and disappeared after twenty three days.
[FF] £H, ERER, WAkl R=R%E, Z—+=H

DNTL-CB-1V.65

(8) 35th year of the Ty Dirc reign period, 8th month (12 Sep—-11 Oct 1882), a long star appeared
in the east. At the 5th watch and a half (~04:30), it was seen in Zhen lunar mansion. It appeared from
bottom to top, red below and white above, and was as long as silk. During more than four months, it
gradually decreased in size and continued to move until it reached the star Tianlang (Sirius). It
disappeared in the last ten days of the 12th month (9-18 Jan 1883).

W IR NA, RERRT, LEN, sy, B TFmE TR EARME, MARR, #EETER
RE, k- A T,
DNTL-CB-1V.68

(9) 35th year of the Ty Brc reign period, 12th month (9 Jan—7 Feb 1883), a broom star appeared
in Shi lunar mansion. Its length gradually grew from over one chi (1-1.5°) to over two chi (2-3°). It
disappeared after three days.

e =+ TE+ A, BRRAHERS, —RBWRE RE, =AMk,
DNTL-CB-IV.68
(10)  Bdng Khanh At Dau year, 11th month (6 Dec 1885—4 Jan 1886), a broom star appeared in the

southeast. Its tail pointed the northwest and was approximately seven to eight chi (6—11° to 7-12°)
long.

FEE S, +—H. BREHEMY, BEEIL, =ROENAR

DNTL-CB-VI.2
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