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DEFINITIVE ORBIT OF COMET 1827 Il (PONS).

By

S. Ogura.

(1) Introduction.

The second comet of 1827 was discovered by Pons in Florence on the night
of June 20, 1827. It was also independently discovered by Gambart in Mar-
seilles, From the constellation of Cassiopeia, it moved rapidly towards the
north, the nearest approach to the north pole being attained on the morning of
June 26 (d=+4282°50/, u=0"50"). 'Thence it moved southwards, passing through
the Dipper in Ursa Major, and was last observed on July 2r in the constellation
of Canes Venatici. Besides these observations made by Pons, it was also
observed in Nimes on July 5. The heliocentric arc described was 41°. The

minimum distance from the earth was 0.530 on June 21.

(2) Sun’s Coordinates and Star Constants.

The places of the Sun have been computed from Newcomb's table of the Sun.

They are referred to the mean equinox for the beginning of the year. The mean

o ’

obliquity of the ecliptic for 1827.0 was found to be 23° 27" 42".45.

Sun’s Places for Greenwich Mean Noon.

Date Longitude - Latitude log R Sl(llve[?:]l ;{:g::l at
‘ {
1827 ° / ” } ” I n s
June 19 87 21 30.01 ! 4 o.10 0.0070592 5 47 45.43
20 88 18 44.98 ‘l — 0.02 0.0070873 5 51 41.98
21 €9 15 50.67 | —oO.l5 0.0071130 5 55 38.54
22 fete} 13 14.14 ! — 0.27 0.0071362 5 59  35.09
23 or 10 28.39 — 0.38 0.0071568 6 3 31.65
24 92 7 42.36 — 0.46 0.0071749 6 7 28.20
25 03 4 5606 | — o054 0.0071905 6 11 24.76
26 04 2 9.52 — 0.58 0.0072035 6 15 21.31
27 94 59 22.64 | — 0.59 0.0072139 6 19 17.87
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Date } Longitude Latitude log R S‘(Ilve[;?ll il(l:)i at
1827 ] / " " ! h n 8

June 28 95 56 35.40 — 0.55 0.0072219 | 6 23 14.42

20 o6 53  47.90 — 0.55 0.0072274 | G 27 10.93

30 97 51 0.12 — 050 00072305 | O 31 754

July 1 98 48 11.04 — 0.40 | 0.0072313 6 35 4.09

2 99 45 2345 - — 0.2 ' 00072300 | 6 39 0.65

3 . 100 2 34.64 —0.16 | ©0.0072267 | 6 2 57.20

4 101 39  45.55 — 003 00072215 | O 46 53.76

5 . 102 3G 56.25 4+ o0.11 1 00072145 1 6 50 50.31

G 1 103 34 6.79 + 0.2 . 0.0072059 6 54 46.87

7 ' 104 31 1725 + 0.36 | 0.0071958 6 58 4342

8 . 105 28 2773 + 0.45 I 0.0071844 7 2 39.08

9 106 25 3845 |+ 051 0.0071715 7 6  36.53

10 ' 107 22 49.38 | 4+ 0.53 0.0071573 7 10 33.09

o 168 20 068 | 4+ o054 0.0071417 7 14 20.64

12 | 109 17 1245 + 0.50 0.0071246 7 18 26.20

13 | 110 14 24.76 |+ 043 0.0071059 7 22 22.76

14 I 111 11 3771 ‘ + 0.35 0.0070854 7 26 10.31

15 112 8 s51.30 4+ 0.25 0.007063 1 7 30 15.87

16 | 113 6 5.55 | + 0.14 0.0070388 7 34 12.42

17 114 3 20.56 | 0.00 | 0.0070124 7 38 8.98

18 . 115 o 3627 | —oO.JdI1 | 0.0069839 7 42 5.53

19 | 115 57 5274 = — 022 . 0.0069530 7 46 2.09

.20 ¢ 116 5% 0.91 ~— 0.33  ©.0069199 7 49 58.64

21 | 117 52 27.82 — 043 | 0.0063844 7 53 55.20

22 | 118 49 4648 | —o0.50 | 0.0068464 7 57 51.75

From these values, the following rectangular coordinates were ob-

tained.

Rectangular Coordinates of the Sun for Greenwich Mean Noon.

Date X ¥ Z
1827 ;
June 19 + 0.0468447 + 00313672 | + 0.4042323
20 + 0.0299328 4+ 0.9320141 +  0.4045123
21 4+ o0.0130117 + 0.9323973 + 0.4046781
22 — 0.0039139 + 0.9325171 + 0.4047294
23 — 0.0208390 + 009323727 | + 0.4046661
24 — 0.0377583 + 00319642 | + 0.4044833
25 — 0.0546669 4+ 0.0312022 4 0.4041062
26 — 0.0715600 + 0.9303563 + 0.4037897
27 — 00884321 + 0.9291572 +  0.4032693
23 — 0.1052784 + 09276054 | 4+ 0.4026351
29 — 0.1220939 + 09259717 | + 0.40138369
30 — 0.1388736 4+ 0.9239865 | 4 04010256
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Date { X i ¥ ~
1827 i
July 1 | — o.1556127 0.9217408 0.4C005 1.4

2 | — 0.17230063 0.9192355 0.3989047 ..
3 | = 0.1889497 | 0.9164716 0.3977659
4 1 — 02055384 | 0.9134509 0.3904555
5 | — 0.2220679 0.9101738 0.3950330
6 | — 0.2385337 0.9066416 0.3935016
7 | — 0.2549317 0.9028562 0.3913592
8§ - — o0.2712579 0.3088183 0.390107 1
9 | — 0.2875079 | 0.8045238 0.3882458
10 | — 0.3036777 : 0.889989z2 ! 0.3862756

—
—

0.3197632 0.8852001 0.3341971

++++++++++ R+
e i o T S T T S

12 - 0.3357599 0.8801632 .3820109
13 — 0.3516638 0.8748788 0.3797169
14 — 0.3674703 0.8693479 ©.3773160
g — 0.3831750 0.8635722 .37480806
16 — 0.3987729 0.8575527 0.3721955
17 — 0.4142599 0.8512908 0.36947069
18 — 0.4296313 0.8447879 0.3666540
19 — 0.4448823 0.8380456 0.3637271
20 — 0.4600084 0.8310658 0.3606972
21 — 0.4750051 0.8238502 0.3575649
22 — 0.4898680 0.81640006 0.3543312

The independent star constants have been computed for Greenwich mean noon of

everysecond day with the help of Bausinger’s “Tafeln zur Theoretischen Astronomie.”

Star Constants for Greenwich Mean Noon.

Date - f log ¢ G log /% 74 | log ¢
I827 . o . - P / o / 3

June 18 + 3I1.00 1.1963 28 o 1.31I0 183 18 :  0.7070,
20 + 32.20 1.1996 27 49 1.3111 181 32 | -9.3802,

22 + 32.51 1.2030 27 33 13111 179 47 | 8.4771

24 + 32.81 ‘1.2063 27 27 1.3I11 178 2 | 94771

26 +\ 33.12 1.2095 27 16 1.3110 176 17 | 9.7550

28 + 33.42 1.2127 27 4 1.3108 174 32 | 99243

30 + 33.72 1.2159 26 2 1.3105 i72 47 | 0.0453
July 2 + 34.02 1.2190 26 40 1.3101 171 2 | 0.1399
4 + 34.32 1.2220 26 28 1.3097 169 16 | 0.2175

6 + 34.61 1.2249 26 13 1.3002 167 31 | o0.2810

8 | 4+ 34091 1.2278 26 3 1.3086 165 45 | 0.3335

10 ' 4 35.20 1.2306 25 50 1.3080 163 58 | 0.3874

12 + 3548 | 1.2334 25 37 1.3073 | 162 1z |  0.4298

14 + 35.77 | 1.2361 25 2 1.3066 | 160 25 = 0.4693

16 + 36.05 | 1.2337 23 I 1.3058 | 158 37 - ' 0.50%1

18 + 36.33 | 12413 24 53 1.3049 | 156 49 @ 05378

20 + 36.60 | 1.2438 | 24 45 1.3039 | I35 I | 0.5670

22 + 3687 | 12462 | 24 2 1.3029 | 153 12 : 0.5044
24 1 + 37.14 | 1.2486 . 24 20 1.3019 | 131 23 . 0.6201

i | ;
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(3) Elements and Ephemeris.

Heiligenstein obtained the following elements from the observations in
Florence made on June 20, July 6 and 21 (A4st. Nack. 134).

T = 1827 June 7.84115 Greenwich Mean Time.
w= 20" 38 46"
£ =318 10 28 1827.0
i=136 21 1j}
log ¢ = 9.907494
‘The constants for the equator are :
| = [9.048305] 7. sin (v4143° 34’ 19".5)

J = [9.992546] 7. sin (v+239 7 55.5)
z = [0.605108] ». sin (v+348 15 4.6)

The calculated position for the middle observation with these elements fairly
well represents the declination, but there is a deviation of more than 1’ in right
ascension. The ephemeris was computed from the above elements, and com-
paring it with the observations, the following approximate normal places, each of
them built from the observations during 3 or 4 days, were obtained. They are
referred to the equator and the mean equinox of 1827.0, and are corrected for
parallax and aberration.

June z1.5 July 5.5 ’ July 20.5
2 34° 13/ 48".3 179° 54’ 53".3 185° 54" 41".9
4 +70 15 56.6 + 59 55 395 + 40 26 24.1

From these the following elliptic elements were obtained.
7 = 1827 June 7.10260 Greenwich Mean Time.
o= 19° 8 16".8
® =317 36 205
T =336 44 37.3
=136 26 46.2
log ¢ = 9.906549
log ¢ = 9.974730

The equatorial constants are as follows :

1827.0

¥ = [9.9472070] . sin (v+142° 37/ 40".82)
7 = [9.9929880] 7. sin (v+238 4 53.62)
z = [0.6968744] 7. sin (v4346 29 25.94)
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(9a%

The substitution for the middle observation is % cos 3=+0.""5 and d3=-—0."s.
These elements were taken as the basis of further investigation, and with these

the following ephemeris was computed.

Ephemeris for Greenwich Mean Noon.

h 1 - T Ty
! ' . ¢ Aberr.
Date ; u (true) ; é (true) Time
I 82 7 : h M. s i‘ o 7 " m. s

June 19 ! 1 40 o071 | 459 48 16.7 4 28.8
20 . 1 55 2058 . 403 59 34.2 4 259
21 2 S 2371 +68 11 29.7 4 244
22 2 27 3389 | 472z 18 379 | 4 24.5
23 | 2 57 3517 476 12 435 | 4 260
24 3 48 510 | 479 39 190 4 29.1
25 5 13 110 | +82 7 200 4 335
26 7 18 1065 | +82 406 546 4  39.3
27 o 5 583 | 481 26 56.1 4 46.3
28 1o 10 1778 | +79 I 128 | 4 544
29 10 48 1037 ‘ 476 13 31.3 | 5 3.7
30 11 11 3908 | 473 22 49.0 5 13.8
July 1 11 27 1639 470 36 44.9 5 24.8
2 1r 38 17.81 +67 58 23.9 5 36.5
3 11 46 2673 +65 28 48.3 5 439
4 IT 52 40.74 +63 8 47.06 6 1.8
5 11 57 3380 | 460 57 4006 6 15.2
6 12 I 3408 | 4358 55 143 | 6 29.1
7 12 4 5024 | +57 © 596 | 06 433
8 | 12 7 34062 +55 14 209 | 6 579
o | 12 9 35416 +53 34 460 7 127
1{e) 12 Il  54.51 452 I 409 7 27.7
I 12 13 3938 | +50 34 340 7 430
12 12 15 11.83 | 449 12 58.I 7 58.4
13 12 16 34.08 +47 56 23.5 8 13.9
14 12 17 47.94 +46 44 2635 8 205
15 1z 18 54.88 +45 36 44.0 8 45.2
16 12 ‘19 56.01 +44 32 55.0 9 1.0
17 | 12 20 5225 | 443 32 407 9 1638

18 | 12 21 4443 | 442 35 442 9 326
19 1z 22 3312 | 4401 41 497 o 435
20 12 23 18387 | +40 50 4238 10 4.3
21 12 24 207 i +40 2 11.3 10 20.1
22 | 12 24 43.18 | +39 16 29 10 35.9

| |

(4) Mean Places of the Comparison Stars.

The mean places of the comparison stars were found in the usual way. The
places of the stars which are found in Boss’s * Preliminary General Catalogue ”

were taken without any correction, and the others were all reduced to the system

John G. Wolbach Library, Harvard-Smithsonian Center for Astrophysics * Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1917AOTok...5c...1O

6 S. OGURA :

of Boss, applying the systematic corrections and weights as given in his
catalogue. Newcomb’s constant of precession was used to reduce the mean

places of the comparison stars to those for 1827.0.

Mean Places of the Comparison Stars for 1827.0.

1 >
* ; a ) " Authority
h m 8 o ’ ”n
I 2 14 56.32 + 66 37 29 Boss 5350
2 2 53 24.83 + 73 43 28.1 Boss 705
3 3 57 24.39 + 80 23 174 Boss 977
4 4 28 21.97 + 80 52 43.3 Boss 1124
5 IT 4 14.90 + 74 57 528 AG Berl C 1542, AG Kas 2112
6 It 5 2016 + 75 16 48.4 AG Berl C 1545, AG Kas 2116
7 11 8 4874 4+ 75 21 50.3 AG Berl C 1551, AG Kas 2123
3 11 21 1.66 + 70 17 5.5 Boss 3031
9 1T 24 45.94 4+ 75 11 48.4 AG Berl C 1575, AG Kas 2152
10 11 25 48.00 + 70 17 4.5 Boss 3050
1t 11 31 26.97 + 69 54 366 AG Berl C 1593
12 1I 2 44.40 4+ 67 42 6.4 | Boss 3081
13 11 41 53.77 + 69 47 49.2 AG Chri 1827
14 1T 47 47.60 + 62 30 435 AG Hels 6962
15 IT 49 16.81 4+ 62 25 406 AG Hels 6972
16 11 50 14.76 + 62 17 527 AG Hels 6975
17 11 52 6.64 + 63 57 35.2 AG Hels 6987
13 11§52 25.21 +67 5 11.3 AG Chri 1845
19 11 56 51.92 4+ 63 53 3595 Boss 3157
20 1T 50 33.79 4+ 59 31 90 AG Hels 7032
21 1z 3  4.89 +58 1 46 Boss 3179
22 12 6 49.35 4+ 57 59 40.0 Boss 3190
23 1z 8 13.02 + 64 35 218 AG Hels 7¢c92
2 12 12 18.64 + 64 37 525 AG Hels 7117
2 12 12 25.52 + 58 49 418 Boss 3219
26 12 12 29.29 + 46 28 33.6 AG Bo 8460
27 12 13 25.04 + 48 8 362 AG Bo 8469
28 12 15 15.05 +43 30 70 Boss 3229
2 12 15 1§5.22 4+ 63 59 39.3 AG Hels 7139
30 12 16 26.16 + 43 48 47.5 AG Bo 8401
31 12 16 44.70 + 57 44 164 Boss 3234
32 12 17 18.43 + 39 53 45.5 Boss 32353
33 12 19 281 + 42 18 49.3 AG Bo 8510
34 12 19 39.10 + 45 45 06 AG Bo 8514
35 12 21 43.99 + 40 12 20.2 AG Bo 8531
36 12 21 50.38 + 50 21 3IL.I Boss 3260
37 12 21 56.32 + 50 43 33.0 AG Hels 7186
38 12 22 35.28 + 40 32 1038 AG Bo 8537
39 I2 23 52.55 +44 o9 27.2 AG Bo 8548
40 12 25 0.76 + 41 41 0.9 AG Bo 8557
41 12 25 18.37 + 45 3 14.4 AG Bo 8561
42 12 25 30.54 + 42 17 55.7 Boss 3279
43 12 25 44.99 + 47 42 150 AG Bo 8563
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* a : 0 \ Authority
|

I m s ! o / ”
44 12 26 2455 447 57 44.3 AG Bo 8569
45 12 27 22.80 + 40 38 19.2 | AGDBo8s572
46 12 27 49.47 + 41 32 235  AG Bo 8575
47 12 28 47.21 + 47 38 2.2 AG Bo 8587
48 12 20 14.84 + 39 38 238 AG Lu 5493
49 12 30 25.66 + 41 49 40.3 Boss 3297
50 12 33 8.2 + 41 31 49.6 AG Bo 8621
51 12 36 15.85 +45 3 43 ° AGBo 3642
52 12 36 47.30 + 40 13 13.1 Boss 3321
53 12 36 49.10 + 59 38 17.5 AG Hels 7294
54 12 41 27.51 + 39 18 448 | AG Lu 5560
55 12 43 32.40 +63 55 42.3 | AG Hels 7334
56 I2 47 55.31 4+ 39 15 16.2° | Boss 3371

(5) Reduction of Observations and Comparison

with Ephemeris.

Observations in Florence. Ast. Nacl. 128.

The observations were made by Pons with a double ring micrometer whose
inner and outer radii were 1406,.16 and 1 50771 respectively.  The original
observations are given by him in full, noting the times of transit of the comet and
the comparison stars across the edges of the rings. The names of the comparison
stars are given only in two cases, namely on July 6 and 21. By the approximate
ephemeris computed from Heiligenstein’s elements, the comparison stars have all
been identified except those on June 28. Reduction of observations was made
with correction for refraction. The observations are very poor, the comparisons
differing greatly one with another, even though made on the same night with the
same star. In many cases with a transit of the comet, transits of two or more

' comparison stars were observed. In such a case, the probable error of the
observed right ascension, provided the errors in the positions of the comparison
stars are neglected, will be —;~ / e’2+-%2—, where & and & are the probable errors
of the observed times of transit for the comet and a star, and # is the number of
the comparison stars observed at a time. It was found from the actual com-

’

parison that the ratio —ge— is approximately 1.4. With this, the following weight

was assigned to each place derived from a comparison star.
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No. of stars Weight No. of stars Weight
1 1.00 4 0.33
2 0.60 5 0.27
3 0.43 O 0.23

Weight for declination is more complicated, as it depends upon the distance
of the path of comet and star from the centre of the ring. But for the sake
of simplicity, the same weight as in the case of right ascension was
assigned. '

In the following table the times are corrected for aberration. The places
previous to July 6 were computed directly from the elements, because the rapid
motion of the comet makes the interpolation from the ephemeris very uncertain.

Observations on June 28 were omitted.

No. | Greenwich % Red. ad 1. app. Comet —Star ) Parallax Obs.—Cal. 1:1)‘9, Wi
M. T. in olin 8 in o l in o in o | in § |da.cosd] 45 [Obs.
| 1827 3 " mos | ’ " s " 3 ” :
1 | June 20.51329 1 -2.34 | — 7.9 | -~13 31.22 | —27 379} -—191 | + 05} —281 | +120} 3 | 3.0
2 2248441 | 2| +2.25 | - 91| --13 063! +30 461 --246 | + 06| +1.29 | —158 | 2 | 2.0
3 22.51260 | 2} +225 | ~ g1 | —11 5364  +37 191 | --272| + 05| +585| ~209| 1! 05"
4 20.42976 | 5 -0.52 | + 28| - 43300 + 1 30.8| +262| + 03| +2.98 | -28.3 103
5 » 6 0.58 ' + 2.8 54780 --16 3574 ) 4262 + 03| +283]| — 1.9 103
6 ’ 7 058 4+ 30} —~ 09 58 --22 206 | +262| + 03] +3.23| —~14.0 103
7. I g} —o47 1 + 37| =25 641 --10 555| +262 | + 03] +2.38 | +60.9 1! 0.3
8 July 1.37254 ¢ 8 | +o.ar | + 29| 4105655 --40 208 | +156 00| +421| + 14| 203t
9, » 108 +or2 | + 31| + 61005 --40 254 | +176 oo | 4416 | — 40} 2 o3t
10 ” . 11§ to19 | + 34} + o 31.80. --17 41.9 | +1.706 0.0 | +4.43 | t11.9 2 | 0.3t
i i |

I3 " | 13| 4025 . + 38} —~ g 5606 | —~10 47.3| +1.76 00| +408 | +19.5| 2|03t
12 2.304G0 ‘ 12 +0.36 | + 31| + g 15.30 C 43 558 ) +1.56 | + o1 | +544 | - 41X 1 06
13 s c18 | +os50 ¢ 4+ 40| 1022921 — 6 444 | +150 | + oI | +6.50 | +13.1 1}o0b
1q | 3.36799 ; 17 | +ob6g | + 35| - 3 17.10; +38 7.5 +1.30 00| ~1.66 | —33.1 1|02
15 ! T 19§ to7r | 4+ 37| - 8 2.60! +41 53.3 % +1.30 00| ~1.74 | —22.8 102
16 | 50 l\ 23| +o072 | + 43| —19 2561 | + 0o 34.3| +1.30 oo -~o41 | —189§ 1 |02
17 | ” 24| +to73 | + 45} -23 25.11 | -~ 2 106 | +1.30 c.0 |} +0.07 | —32.0 I|o0z2
18 | n 29| +o79 | + 46} --26 21.10 | +36 16.0 | +1.30 co | +0.35| —19.4 1|02
19 ” 55 too4 | + 58] --54 4035 | +40 8.7} +1.30 0.0 § —0.47 | —22.5 I |02
20 4.42566 | 14 tog2 ! + 30|+ 7 4.82§ --18 3504 | +1.23 | + 02} —o006 | + 7.2 2|09
21! w15 | 4073, + 31|+ 5 36.34 | -13 410 | +1.23 | + 02| 402y | + 88| 2|09
22 ” 16 ] o750 4+ 31|+ 43709 -5 508 +1.23 | + 02| +o11 | + 21 2! 0.9
23 536761 | 37 | +0.99 | + 3.2 -~22 47.01 : +28 168 | +r104 | + ox| +rI2| +11.6| 1 0.6
24 | ’ 53| +1.07  + 49| ~37 4239 | +33 21.4| +1.04 | + 01| ~013 | + 247 I |06
25 | 6.37636 | 21 | +096 | + 30| - 01352 +10 49.3] +097 | + o1 | +0.61 | +38.1 2| 1.2
26 | s ;22 ) +0098 | + 3.1 - 35602 +11r 108] 4007 | + 01| +1.65| —255| 2| 1.2
27 ! 6.38879 21 } +0.96 | + 30| —- 01255 + 8 114 | +093| + 02| —0.2>| —33.9f I | 04
28 I 22 | +098 | + 3.1} — 35668  + g 74| +099| + 02 ~oo0r | —~624}) I |04
29 ; ” 31 +1.03 | + 3.6} -13 52.53 0 +25 94 )| +0450 | + 0.2} —0.25 | —23.5 I |04
30 12.36650 ' 27 | +1.23 | + 1.4 + 2 1469 +35 287 | +063| + 02| -~og7| —11.6| 3!30
31 13.36372 ! 27 § 412t + 1.4} 4+ 33341 --39 20] +059| + 02| —~1.07| — 6.6 I 1.0
32 . 13.36322 ; 27 § +1.21 . + 1.4} + 33241 --3) 388§ +060 | + 02| —2.02| ~19.4 I 04
33 ’ 143 ) 4128 + 20| — 84505 -12 456} +060 | + 02| -—0.29 | +13.2 I 04
34 m 44 | +127 | + 21| — 92533 --28 500] +o060| + 02| —0.78 | —21.8 1, 04
35 ¢ 13.38274 | 27 | +1.21 ;. + 14| + 33502 --40 304 | +061 | + 02| —0.95 | —12.3 1 : 0.3
36 » 43 ) +1.28 | + 20| —- 8 4442 -14 114§ 4061 | + 02} —o0.55| —13.9 103
37 ” 44 | +127 | + 21| — 92396 -23 368 +061 | + 02| —o55| — 9.9 1063
38 " 47 | t1.20 0 + 21| —I1 4791 -~ g 457 | +0b1 | + 02} -—1.41 | — 09 103
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Greenwich Red. ad 1. app. Comet—Star Parallax Obs.—Cal. No.

No.' *—— - of | Wr.

! M. T. in « 'iin 8 in « in & in « | in & |de cosB‘i A5 |Obs.

{

! [ —

3 1827 s % " m s y s " s ! "
39 | July 14.36026 | 26 +I'24i + 10| + 5396r| —9 98} +056| + 02| —L45] ~ 97 1|06
40! » 34 | +1.29 | + 12| — 1 2083 | +34 283 | +056 | + oz2| —1.16 | + 46) 1|06
41 15.35624 | 34 } +1.27 | + 1.2 | — 0 23.55 | —3I 16.3 | +053 | + 02| +oo5 | +13.7 1|04
42 ! s 41 | +1.31 ‘ + 1.3)] -6 1.98| +10 387 | +053| + 0.2 +0.67 | +18.6 1|04
43 " 51| +1.36 | + 1.9 | —17 023 | +1I0 548 | +0.53 | + o2 +o016 | +3521 1|04
44 16.35823 | 28 +I-30\ + o4 | + 5 064 40 461 ] +o51 | + 02 +059 — 26| 1|10
45 ! 16.36892 | 28 | +1.30 | + 04| + 5 2.26 | +39 59.5] +0.52 | + o2} +1.32 | —104 1|04
46 i ” 30} +r30| + 06| + 3 5085 | +22 183} +o52| + 02| +1IO +40-1 1] og
47 ”” 39 +1.32, + ro| — 3 3568 | + O 293 | +0.52 + o2 | +1.02 ! —19.38 1|04
48 ¢ 17.35524 | 28 | +1.29 | + 04 | + 5 55.57 —18 17.9 | +049 | + 02 ] 40851 154 1|10

H i 1

| | i

40 17.37339 | 28 | +1-29 | + 04 | + 5 5453 | —19g g7 | +o51| + 02| —057 -- 47| 1|06
50 ° »” 30| +1.28 | + o5 | + 4 4260 | —37 582 | +os51 | + 02} —I.17 | --12.6 1|06
51 . 18.38357 | 42§ +1.3¢4 | + 07| — 3 3072 | — 3 32| +049 + o2} —1.35 +107 1| 1.0
52 | 18.39581 | 33| +1.32 | + 03| + 2 57.59 | 4 357 | +049 | + 02| —1.37 | +11.3 2| 1.2
53 2 42| +1.34 | + o7 | — 3 3016 | — 3 488 | +o49 | + 02| —1.37 | + 50 2| 1.2
54 19.35129 | 49 | +1.35 | + 08 | — 7 36.06 | —20° 350 | +045 | + 02| 4142 ] 276 1|10
55 ! 19.36153 | 40 | +1-34 | + o4 | — 2 1520 —18 27.5 | +046 | + 02 | —I1.07 | —28.3 x| 06
56 ! 39 49| +1.35 | + o8] - 7 4084 | —27 302 +046 | + 0.2 | —2.51 \ —~5I.2 1|06
57 | 19-39126 | 46 | +1.35 | + 0.6} — 4 3852 | — 9 261 | +047 | + o2 | +1.08 +87.6| 1| o3
58 | » so| +1.37 | + og| —10 1689 | -~ 8 403 | +047 | + 02| +1.29 : +909.8| 1| o03*

|
59 | 20.37338 | 32 | +1.34 | - 04| + 6 1470 | +33 355 | +045 | + 0.2} -~0.27 l + 25| 3|10
6o | ’ 35| +135| — or| + 1 49.10| +20 7.0} +045| + 02 :—o.3o\ +180}) 3|10
61 ‘ . 38 | +1.34 col+ 05833 —0o 38]+o45| + 02| +009 | -~ 2.I 3| 1.0
62 | " 45| +1.36 | + 03| — 3 5019 | -~ 6 21| +o045| + 02| ~0b5| -- 07} 3|10
63 ! 20.38295 | 52 | +1.40 | + 08| —13 1271 | +18 453 | +045 | + 02| +0.57 | + OI 1| 1.0
64 21.35433 | 48 | +1.38 | + 02} — 4 59.36 | + 6 50.4 | +042 | + 02| +0.32 ) —ILO} I} 1.0
65 21.36212 | 48 | +1.38 | + 02} — 4 58.27 | + 6 20.6 | +043 | + o2} +0g2 | ~I0.I 1|04
66 | " 54 | +1.43| + 08} —17 10,97 426 27.1 | +043 | + 02| +0.04 ool 1|04
67 | o |56] +1.46 | + 12| —23 39.96 | +29 520 | +043 | + 02 +005 | —~ 33| 1|04

| i

* Weight 1/2.
+ Observations with the inner ring omitted.
~ The observations on June 24 were made in the meridian, probably with a
transit instrument. The times of transit over 5 vertical wires were noted for the
comet and two comparison stars. On June 25, the times of transit over 4 wires
were observed with the same instrument without any comparison star. But the
reduction was made under the assumption that the error of azimuth for each wire

was the same as on the previous day.

1 Greenwich Red. ad L. app. Comet —Star Parallax Obs.—Cal.
No. * w ‘ : : Wt.
‘ M. T. in « ! in & in « | in & in « ‘l in & }d«.cos '6: 48
1827 3 " m s s ‘ s
1 | June 24.38723 3 +1.67 | —10.0 } +18 56.10 — 0.00 | -— —1.80 . — 1.0
2 " 4 | +107! — 098] —12 140 — 000 | — —1.88 - 1.0
. 25.46303 | — - = — | — 000 | — +008 | — 1.0
i r; 1 =

Observations in Nimes. Ast. Nach. 148.
The following observations were made by Valz, and only the observed
differences in right ascension and declination are given. A filar micrometer was

probably used.
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10 S. OGURA :

' Greenwich ' Red. ad 1. app. Comet—-Star Parallax Obs.—Cal.

No. ! L% - e T Wt

oM ina|ino| in a | in & |in «fin & |decosy 42

i i [ ] i
: 1827 ; s | " w s | ' s l " s | "
1 ¢ July 558192 | 20 | +rnI8 | + 59| + 01773 | +13 440 | +072| — 06| —345| —265| 03
2 ” . 25 +0.98 | + 3.6 f —12 33.00 | +56 220 +0.72 { — 06} —3.04 | +42.0 0.3
3 ” I 36 + 1.00 i + 4.1 | —21 57.00 ] +24 80| +072! — 06 -—2.ﬁo| +17.8] 03
4 ” © 37 +o0.099 | + 3.2} —22 0.53 1 + 1 340/ +072 l — 0.6 ~1.39{ —152 ] 0.3
| ! |
(6) Normal Places.

By grouping the observations, the following normal places were obtained.
Date o (true) & (true) AO‘O;SE Wt. OA;C | Wt Dates included
1827 13 m ] ° / " " " ‘

June 21.5 +70 16 3.6 —_— —_ —~ LI | 5.5 June 20-22
22.5 2 40 43.77 _— —1II.4 8.5 —_ —_ June 20-25
July 10 IT 27 20.50 +70 36 50.2 +65.2 3.6 + 53 | 3.6 June 29-July 2
55 | 11 59 40.91 +50 55 22.3 - 07 9.9 - 33 | 99 July 3-6
13.5 12 17 10.67 +47 19 474 —12.7 8.8 — 43 l 8.8 July 12-15
18.0 12 2I 44.00 +42 35 43.3 — 4.8 10.6 - 0.9 l 10.6 July 16-19
20.5 12 23 40.84 +40 26 0.6 + 1.0 7.2 + 09 | 7.2 July 20-21

It will be noted that the normal place for July 1.0is very uncertain. It was
built from the observations on June 29, July 1 and 2. On June 29 and July 2,
transits of the comet were observed only once each day, and the observations on
July 1 are very doubtful. The comet did not approach near enough to any planet

to receive appreciable perturbation from it.

(7) Least Square Solution for Definitive Orbit. "

In computing the differential coefficients for the equations of condition, the
elements previously used were referred to the equator. They thus become :

Equatorial Elements.

T = 1827 June 7.10260 Greenwich Mean Time.

I

346° 29’ 25".06
= 200 59 31.42

' =277 28 57.37
7 =150 9 3280

log ¢ = 9.906549

log ¢ = 9.974730

R
!

1827.0
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DEFINITIVE ORBIT OF COMET 1827 1I (PONS).

The differential coefficients were checked by independent duplicate computa-

tion. The logarithmic equations of condition are as follows :

June 22.5
July 1.0
5-5

13.5

18.0

20.5

June 21.5
July 1.0
55

135

18.0

20.5

—11.4=[8.16571n] 47+

+ 65.2=[8.06000n}
— o.7=[7.60371n]
—12.7=[6.82565]
— 4.8=[7.25211]
+ 1.0=[7.34202]

Equations of Condition.

+[9.20314]
+[9-15711]
+{0.14114]
+[9.14600]
+[9.15081]

a

+[0.34230]
+[0.36826]
+[0.32964]
+[0.30541]
+[0.29302]

Y

0

+{8.70649n]
+[9-52549n]
+[9.70427n]
+[9.73813u]
+[9.75046n]

[7.91251] de+[0.50103n] d log ¢ +[8.53720n] sin7" 4 R +[g.01604] A.1+[8.82056]4:" &5
+[9.49916y]
+[9.43844n]
+[9.38211y]
+[9:35990n]
+[9-34927n]

Wt.
+[9.20533]  (3.6)
+[g.10100] 9.9
+[g.01363] 8.8
+[8.98204] 10.6
+(8.96687] 7.2

— n.1=[8.67413n] A7+ [9.25845] de+[9.89284n] Alog ¢ +[g.09897] sin i’ 4 ' +[6.15449] AA+[8.764931d¢" 5.5

+ 5.3=[8.36695]
— 3.3=[8.20459]
-~ 4.3=[7.87423]
-~ 0.9=[7.69139]
+ 0.9=[7.59083]

A=n—28"

+[8.99218n]
+[8.923109]
+(8.65852n]
+[8.46778n]
+[8.34076n]

+[0.38085]
+[0.19859]
+19-92814]
+[9.79584]
+[9-72724]

+[9.78205]
+[9-83308]
+[9.77961]
+[g.72622]
+[9.69427]

+[9-99478x]
+[9-83633u]
+[9.55115n]
+[9.40615n]
+[9-33083n]

(3-6)
9-9
8.8

10.6

7.2

+[9.66413n)
+[977073u]
+[9-83070n]
+[9.840124]
+[9-84234n]

Each equation of condition was multiplied by the square root of its weight,

and rendered homogeneous by the introduction of the new unknown quantities

such

that :

With these substitutions, the following normal equations were

= [9.04431] 4T
3 = [9.65866] 4e
s = [1.05574] dlog ¢
¢t = [0.33180] sin ' 48’
# = |0.52467] 44
w = [0.35278] 4/
Unit of error = [2.09240]

Normal place for July 1.0 was omitted.

+

-+
“+

Normal Equations (natural numbers).

144471 X —1.31862 y +0.81g14 2 +0.68454 ¢
--1.31862 x +4.84504 ¥ +1.53253 2 —2.22772 ¢
0.81914 & +1.53253 ¥ +2.59150 3 +4+0.09224 ¢
0.68454 x —2.22772 ¥ +0.09224 2 +3.21842 ¢
—1.7101I8 & —0.11352 ¥ --2.26899 2 -~0.52273 ¢
—0.87443 x +1.64629 ¥ --0.61498 = --3.07566 ¢

-—~1.71018 7
—0O.11352 %
--2.268g93 #
—0.52273 %
+2.01130 %«
+ 1.08444 2

--0.87443 w =
+1.64629 w =
—0.61408 w =
--3.07566 w =
+1.08444 w =
+3.25I4Q9 w =

obtained.

4+ 0.05507
—0.35223
-- 0.03352
-~0.02063
+0.07470
+0.08469

From these the elimination equations were found. They are given below.
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12 S. OGURA ;

Elimination Equations (natural numbers).

+ 144470 ¥ --1.31802 ¥ +0.81914 = +0.68454 ¢ -~ 171018 -~0.87443 w = +0.05507
+3.04241 ¥ +2.28018 = --1.60292 ¢ -~ 1.67445 « +0.84819 w = -—0,30197

+0.69903 +0.70754 ¢ —0,25112 --0.65018 w = +0.12429

+1.47315 ¢ --0.19532 --1.03053 w = ~-0.30530

+ 000107 %« --0.01029 v = -+ 0.00520

+0.01677 w == + 0.01594

An inspection of these equations shows that the coefficients of the last two
unknowns # and z are very small, and their determination is therefore attended
with considerable uncertainty. The first four unknowns were first expressed in

terms of # and w, and later in terms of w alone (Oppolzer : Bahnbestimmung, Bd.

11, p. 326-370).
x = [0.77431] + [1.11919] 2
y =|0.14347] + [0.59492] w
z = [0.16575] + [0.28612]
¢ =[0.63153] + [0.37262] w
# = [0.68050] + [0.97496] w

The substitution of these values gives for the corrections to the elements with

their mean errors the following values :

AT = + 01.1089822 + 0?061737
de = 4 0.0060184 =+ 0.0044522
dlog ¢ = + 0.0001597 = 0.0009074
48'= + 4’ 30".39 + 3’ 44".06
AN = 4 7' 39".18 £ 5/ 4".16
4= 4+ 0 44".39 + 43".82

If the above values are adopted, the ecliptic elements would be as follows.

Definitive Orbit.

T = 1827 June 7.192422 Greenwich Mean Time.
w= 19° 18 56".12
& =317 39 3967
=336 58 35.79
/=136 26 11.00

log ¢ = 9.9067087

log ¢ = 9.9774915

Period = 63.830 years

1827.0

The equatorial coordinates are
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DEF[NITIVE ORBIT OF COMET 1327 II (PONS). 13

r = [0.0473120] 7. sin (v + 142" 43" 0".73)
3 =[09.0020448] - sin (4235 12 33.21)
5= [0.6067115] 7. sin (774346 41 35.54)

The normal places were recomputed with these elements, and the residuals
(obs.

the elements in the equations of condition.  The results are shown in the

cal.) were compared with those obtained by substituting the corrections to

following table.

Elements Equation
Date R -
du. cos 0 Ao da. cos i A3
1827 " ” ” ”
June 21.35 — + 1.0 — . — 04
22.5 + o8 — + o7 —
July 1.0 (+ 66.9) (+ 9.2) (+ 66.0) (+ 9.3)
5.5 + 4.6 + 1.9 + 3.3 + L.3
13.5 — 6.3 — 1.9 — 7.0 — 1.9
13.0 + 0.5 4+ o.2 — 0.4 0.0
20.5 4+ 5.3 + 1.2 + 4.4 _ + 1.0

(8) Remarks.

The least square solution including the normal place for July 1.0 was made,

and the following corrections were obtained.

AT = — c;f078352
de = — 0.0062477 ’
dlog ¢ = — 0.0000022
dp’'= — 0 20".32
AN = — 5/ 55".46
4/ = — 1’ 206".14

If we adopt these elements, the residual in right ascension for July 1.0 is
reduced from 65 to 30", but the residuals for other days increase generally,
reaching more than 10" each for two of them.

It will be noted from the equations of condition which determine the value of
«o that variations of w by 0.5, which correspond to the variations of -27".5 for
¢, will not contradict the observations. Variations of w by *+o0.5 make logy¢ and

¢ vary by =0.000051 and +0 002589 respectively. From which it follows :
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dw +o0.5 —0.3
Period in years 69.06 5Q9.21

Thus we see that the period is uncertain by about 10 years.

The aphelion distance of this comet is 31.1 astronomical units, and its orbit
extends a little beyond the orbit of Neptune, whose mean distance from the Sun
is 30.1. The orbit cuts the ecliptic at a point a little within the earth’s orbit, and
at a point between the orbits of Saturn and Uranus, the heliocentric distances of
the comet at the ascending and descending nodes being 0.83 and 15.1 respectively
The orbit of the comet does not approach within four astronomical units of the
orbit of Neptune, It approaches the orbits of Saturn and Uranus a little within
one astronomical unit, '

The orbit somewhat resembles that of a comet which appeared in 1500.
The orbit of the latter was determined by Hind from Chinese observations (#2.
Bull. 1861 Aug. g), the elements of which are shown below, with those of the

second comet of 1827 referred to the mean equinox of 1500.0.

Comet 1500 1827 11
T 1500 May 17 1827 June 7.19 G. M. T.
@ 20° 19° 21/
K 310 1500.0 313 . 8 1500.0
z 105 136 24
q 1.40 0.8067
e 1.00 0.9495%
Period 63.83 years

The interval between two perihelion passages is 327.01 years, and one fifth
of this interval (65.40 years) comes very near to the period found for the comet
1827 1I. Ephemerides for the year 1500 were calculated on the basis of the
elements of the comet 1827 II, giving various values for 7, but none of them
satisfy the observations (J. Williams : Clnese Comets, p. 81). So it cannot be

considered that the two comets are identical,

Tokyo, March 1917.
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ON THE ORBITS OF TWO COMETS OBSERVED
IN JAPAN.

By
S. Ogura.

Some of the astronomical records which appear in Japanese history have
been introduced to European astronomers, or discussed by Kaempfer”, Knobel?,
K. Hirayama® and the present writer® &c. The records are comparatively
recent, none of them being found as far back as the 6th century, and most of them
are very simple, But the records are numerous and will serve to verify and
complete the records of other nations. The comet has been known to Japanese
as Hahakibosi or Hokibosi, the besom-star, from its appearance, The earliest
record of a comet, as far as [ am aware, is that in Nihonsyoki (H A&##E), or
Nihongi (H#A#E), to this effect: ¢ In the 6th year of the Emperor Zyomei (4#8),
and the 8th month, a long star was seen in the south. The people of that time
called it a besom-star.”” This year is A, D. 634. After this date, numerous
apparitions of comets are recorded in Japanese history, some of them not being
recorded by other nations. Among them, Prof, K. Hirayama pointed out that
the apparition of Halley’s comet in A.D. gr2 was recorded only in Japan.
Among the records of comets, the two following are precise enough to enable us

to determine their orbits,

(1) Comet of A.D. 1132.

In Zyayak: (F77R), a diary written by Hudiwara-no-Munetada (#RE58),

+ the following records are to be found.
KAZHENBHESR The second year of the epoch Tensyd®, the 8th month,
EFREERZ . A the 25th day®, Nidunoe-Ne, at night. At the hour of Tora”
RFdB. =R, in the early morning, a comet appeared in the north, It was

1) History of Japan, 1728. 2) On the Astronomical Observations recoded in the Nihongi, the ancient Chronicle
o" Japan. Monthly Not., vol. 66, p. 67. 3) Halley’s Comet in Japanese History. Observatory, vol. 33, p. 130.
Historical Records of the Leonids (in Japanese). Astron. Herald, vol. 5, p. 61.  4) On the ancient Eclipses recorded in
Japan (in Japanese). Astron. Herald, vol. g, p. 13. 5) A.D. 1132, 6) Oct. 5 in the Julian Calendar. 7) 4 am.
The observed time is 4 o'clock i the morning of. Oct. 6.
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3 feet in length, and its colour was white, and the tail pointed
The comet was in the sidereal division Si?, and
‘The night of the 26th day
On the night of the

to the west.
approached the star Nysiki-sei?,
was cloudy and the comet was not seen.
27th day®, at the hour of I¥, the comet was seen in the direc-
tion of Tora®, and was near the third star® of R6. It was

more than 3o feet in length, and was specially bright, the tail

1F/\H . ®47. 3t pointing to the north-west. By the night of the 28th day, the
o . Re—fR,
AR AN B 4 AL E
Ju B L AR BE
TN Ry
A AR R
ZREA & ILA

comet had moved to the south, Its light faded away, Its
length was more than 1o feet and the tail reached the sidereal
division Kei”?. On the night of the 29th day®, the comet was
in the same constellation and moved further south, It was
by the side of Dosiki-sei?.

On the nights of the 3oth day of the

The tail became shorter, and its

length was 2 or 3 feet.

—H7#%., JLKEAR  8th, and the 1st day™ of the gth month, the sky was cloudy
R, A&V, {f and the comet was not seen. On the night of the 2nd day,
NN the comet disappeared, and it was not seen again.

Observations were made in Kyoto. The observation on the 25th day gives
the right ascension of the comet fairly accurately, the sidereal division of Si
having the breadth of only two and a half degrees in right ascension. The
declination is uncertain, there being no star of any such name as Nyusiki-sei, or
Siki-sei,
in the north, as well as by the names of the oriental costellations, it is very
probable that Nydsiki-sei is a mistake for Hatikoku-sei (J/AZ&#&), the characters
for which resemble those of Nysiki-sei (A% ).

On the 29th day, the time of observation is

But by the inspection of the record, describing how the comet appeared

Hatikoku-sei consists of ¢, &c.
Aurige and stars of Camelopardus.
not given, 3 Ceti rises on that day at about 7 p.m., and it seems probable that
the observation was made about the same time as on the 27th day, i.e.- at 10 p.m,

Thus we have the following data :—

Greenwich M. T. u 0
d h h m -

Oct. 5 7 4 52 + 60%.0
7 1 I + 19.1
5] 1 o o — 22.8

1) Area defined by the two hour circles passing through % and ¢ Orionis. 2) We cannot-identify this star.
4) 10 p.m, 5) E 30° N, 6) « Arietis, 7) Defined by 8, 8, =, &c. Andromeda and stars of Pisces.
g) 8 Ceti, FRJZ2 & in th2 manuscripts, but it must bz a mistake for T2 8. 10) Oct, 11.

31 Oct. 7.
8) O:t. 9.
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ON THIZ ORBITS OF TIWVO COMETS OBSERITED TN JAPAN. 1

1

Places are referred to the equinox of 1132.0. The motion of the comet was

exceedingly rapid, moving about 100° in four days. The comet must have come
very near to the earth.

From the above data, the following elements were obtained.

7= 1132 Aug. 30.20 Greenwich M. T.

= 114"3
2 = 201.1 1132.0
7= 1006.4

log ¢ = 9.8666

The computed place for the middle observation coincides with the observation
within 4°.  The elements must be uncertain by many degrees, except the value of
&, which is determined pretty accurately. Owing to the uncertainty of the
declination for the first observation, two other sets of elements were determined
giving for the declinations +350° and +70°. In these cases, the computed places
for the middle observation differed from the observation by 16” and 135° respec-
tively.

There are many other records of this comet in Japan. They are found in
Hyakurensyd (T#i#5), Itidaiyoki (—fRZEFR), Zytsandaiyoryaku (+={C3EHE), but
they are very simple, giving only such particulars as that the comet was seen in
the north. This comet was also observed in China”. In the reign of Kaou
Tsung (#%%) of Sung (%) dynasty, the second year of the epoch Shaou Hing
(#8), the 8th month, on the day Kea Yin (F4), the comet was seen in Wei” ().
It disappeared on the day Kea Seuh (Hif%), in the gth month. The day of Kea
Yin was Oct. 7, and so it confirms the Japanese observations. The day Kea
Seuh was Oct. 27. Williams considered the day Kea Yin to be August 14, and
the day Kea Seuh Sept. 3, but he was mistaken. The comet was also observed
in Europe.?

/ This comet did come very near to the earth, the nearest approach to the
earth was about 0.045 of an astronomical unit on Oct. 7. If the materials of
which the comet consisted had been scattered along the orbit, the people would
have observed, about Oct. 7 (Oct. 14 in the Gregorian Calendar), the display of
a meteoric shower, coming from a point near to # Urse Majoris (42=148",

d= 4 52° for the equinox of 1900.0).

1) Williams :  Clinese Comets, p, 61. 2) Sidereal division defined by 35, 39, 41 Arietis. 3) Pingré: Cométo-
graphie, I p. 392,
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(2) Comet of A.D. 1240.

In Adumakagami (E3£4E), a diary in which the events relating to the

Kamakura Government are written, the following records are found.
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B, R FIER R TR
B MEZRERFD.
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BERERAY,
HZZ Wk R85
A R AR
—HRT RZIER
WEE—ME (MK ZR
NG AN AN B
RVGHALEZE (P g,
JJu OB Of, HAR

1) A.D. 1240.
29. 7) Feb, 1.

2) Jan. 27 in the Julian Calendar.
8) About § a.m,

The second year® of the epoch En-6, the first month,
the 2nd day?, Hinoto-U. At the hour of Inu”, a comet
appeared in the direction of Saru?. The tail was 3 feet
in length, and pointed to the south-east. The colour was
white-red. . This comet also appeared on the night
of the last day® of the 12th month of last year, when
many people saw it.  On the 4th day®, Tutinoto-Mi, at
the hour of Inu, the comet appeared in the direction of
Saru. The tail was 4 feet long and pointed to the south-east.
Its colour was white-red, the red not being conspicuous.
The On the 6th day,

Kanoto-Hituzi, the night was cloudy and the comet did

head was as big as Saturn.

not appear. On the 7th day?, Midunoe-Saru, at the hour of
Inu, the comet appeared by the side of Jupiter (the distance
between them was about 3 feet). The tail pointed to the
north-east, and its length was 5 feet. The head was
as big as Venus. On the 8th day, Midunoto-Tori, at
the hour of Inu, the comet came near to Jupiter (distance
about 2 feet). To-day the prayer for the heavenly evil
was performed for the first time. On the oth day,
Kinoe-Inu, the comet was not seen distinctly through

The

thundered at the hour of Tatu®, and the comet did not appear

the cloud. roth day, Kinoto-I, was rainy; it

that night. On the 11th day”, Hinoe-Ne, at the hour
of Inu, the comet approached the first star of Heki

(the feet). . . . .
On the 18th day™, Midunoto-Hituzi, the comet approached

distance between them was about 2

near to Kei® . ... On the 19th day, Kinoe-Saru, the

3) About 8 p.m.
10) v Pegasi. 11) Feb. 12,

4) W. 30°S.  5) Jan. 25. 6) Jan.

g) Feb. 5. 12 Sidereal division defined

by 8, &, 5, &c. Andromed=, and stars of Pisces.
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ON THE ORBITS OF TIVO COJMETS OBSERI'ED [N JAPAN. 19
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comet entered Kei . . On the 20th day, Kinoto-
Tori, at the hour of Inu the comet was seen. From the
17th to the 20th, its light became more and more glorious
every night. On the 26th day”, Kanoto-U, at the hour of
Inu, the comet appeared and approached the sth star?
of C)ry(), and the light was faint. . . . On the 6th
day?, Kanoto-Usi, of the second month, the comet
appeared in the night. From the 4th day of the first month
to the present day, the comet does not disappear.
On the 14th day,”? Tutinoto-Tori, the astronomers watched
the sky throughout the night, but the comet had already

disappeared.

This is one of the most accurate records of a comet in Japan. The places of
the comet are given pretty accurately on four days, i.e., on I'eb. 1, 2, 5, and z20.
From the observations on Feb. 2 and 35, we see that the comet was moving
northwards about 5” a day at that time. On Feb. 1 and 2, the comet was near to
Jupiter, the distances from it being 3 feet and 2 feet respectively. So it is very
probable that the comet was about 2° north of Jupiter on Feb. 2. The place of
Jupiter on this day was found to be a=23" 3279, 6=—4"0 (equinox for 1240.0). The
apparition of the comet is also recorded in Heikoki (25 &), Hyakurensyd (EH
), HéAdyékudaiki (efkjutkaR), Itidaiyoki (—fGEEFE) &c., in a more simple
manner. This comet was also observed in China and in Europe?. According to
Chinese observations?, the comet appeared on Jan. 31 in Ying Shih (8%)’. On
Feb. 23, the comet approached the second star® of Yuh Lang (F ), and it dis-
appeared by March 31.  There is a discrepancy of about 4° in declination between
the Japanese observation on Feb. 20 and the Chinese observation on Feb. 23. So

I have assumed that the mean of these two observed places is the probable place

. corresponding to the mean of observed times. Thus we have the following three

observations for determining the orbit. The places are referred to the equinox of
1240.0.

1) Feb. 20. 2) ) Cassiopeiz. 3) March 1. 4) March q. 5) Pingré: Comitographie, 1 p. 403. 6)
Williams: Clinese Comets, p. 63. Some mistakes have been corrected. 7) Sidereal division defined by « and 8 Pegasi.
8) k Cassiopeiz.
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20 S. OGURA ;
Greenwich M. T. a 0
o h h n e
Feb. I 23 23 33 — 2.0
4 23 23 34 +11.0
21 12 23 52 +54.5

The elements of the comet have been computed from these three observa-

tions, and the following values obtained.

7T = 1240 Jan. 21.06 Greenwich M.T.

o

w = 331.3
£ = 124.5 1240.0
1= 754

log ¢ = 9.82406

The elements somewhat resemble those of comet 1863 1V. ,
According to the above elements, the comet at the time of the first apparition,
Jan. 25, was near to # Sculptoris («=23" 11", §=—143", equinox for 1240.0), and

e

on Feb. 5 it was about 2” north of y Pegasi. The minimum distance from the

earth was about 0.36 on Feb. 2,

Tokyo, April 1917.
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