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Abstract

A hyperboli¢ orbit has been determined from nearly 60 positions covering a
144-day are for Comet Vozarova, 1954 VIII. Parameters of magnitude have also
been determined from visual estimations of the total magnitude.

1. Introduction.

A ninth magnitude comet (1954 £f=1954 VIII) was discovered on 28 July 1954
by Miss M. Vozirovd (now Mrs. L. Kresik) at the Skalnaté Pleso Observatory.
exposure of August 1/2 taken by Kresik and Vozirovd showed a narrow recti-
linear tail, about 10’ long, directed toward the sun and only a faint prolongation
in the opposite direction (GUTH 1954).

WATERFIELD (1954) also obtained photographs on August 6 (40-minutes’ exposure)
and August 7 (60-minutes’ exposure) and they showed a solitary tail 10’ to 20’
long at position angle 167°, that is towards the sun. During August and September
various observers reported rapid variations of the brightness and activities in the
coma. -
The last observations were obtained on 18 December 1954 by JEFFERS (1955)

TABLE 1. Preliminary Orbits.

" "KRESAK * | ~HASEGAWA KRESAK HASEGAWA

(1954a) (1954a) (1954Db) {1954Db)

T (U.T.) 1954 June 1.907 1.9318 1.93339 1.9343

@ 357°51 35723308 35722262 35722280

Q2 122 12 122.1994 122.1850 122.1855

) 116 09 116.1588 116.1586 116.1581

q 0.6847 0.678260 0.6770673 0.677080
Equinox 1954.0 1954.0 1954.0 1954.0%

Observations — July 28 July 28 July 28

-Sept. 3 -Sept. 8 —Oct. 27

*  The elements presented in the Catalogue of Cometary Orbits (PORTER 1961) are referred
to the equinox of 1954.0, not to 1950.0.
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TABLE 2. Residuals.
1954 U.T. dacoss 4o Obs. 1954 U.T. dacoss 45 Obs.
July 28.92292 41753 —1751 K Aug. 23.86854 (—4778) +6797 MU
30.12059 —5.91 —0.61 V2 25.00168 —0.59 45.92 V2
Aug. 1.11500 —6.10 —3.31 V2 26.86196 (—6.20) +1.90 MU
1.35458 —0.64 —4.88 V2 27.76716  +2.60 +1.78 MU
1.92292  —0.38 +0.40 K 29.12179  +0.61  +3.97 V2
2.027178 —6.37 +1.69 K 29.80204 (4+7.70) +2.65 MU
L el —L Ve | iR eV
2.48350  —5.71  +2.03 MI 1.93125  +0.80 +1.61 K
3.38204  +1.47 —3.92 V2 LotT5T  +L01  +2.85 K
3.77937 —4.99 (+6.30) MI 3.96724 —1.60 +6.07 V2
3.90104 (+1239.9) (—2399.0) ML 3.72590 (+25.05) (—25.51) M1
........ S.92202 T oM K 478490 (+6.43) +5.05 MU
4.76653 —3.44 —9.52 MI 4.85069 +2.58 +1.73 K
4.94616  +6.47 —4.30 G 4.86701  +1.92 +1.93 K
5.773838  —6.08  +4.17 MI 8.00208 +1.90 +0.82 K
6.85865 (+17.45) +0.13 G 8.01840 +1.28 +1.58 K
7.00230  +6.87 (—12.06) G 19.57159  (+9.14) (4+27.97) MI
7.35868  +6.16 +6.57 V2 20.16625 (+3.47) (45.87) V2
8.00861  +4.09 (-24.28) G 21.56465 (+13.02) (40.20) M1
8.77631 _7-67 .__8.24 M I ............................................
9.32147 —1.86 —7.01 V2 29.51891  (+9.84) +4.16 MI
076453  —5.82  46.17 MI 30.16774  +1.60 +1.49 R
10.26321 —3.15 —7.70 V2 30.18368  +1.68  +2.45 R
1077986 (—22.83) 46.04 M1 | Oct- S.20418  —0.60 +7.78 V1
10.83972  —5.67 (—37.12) MU 4.14919  +3.67  +7.21 V1
1177669  —2.71  +1.48 MI | ... 5.2047  FO54 TS V1
"""" 2016421(—754)(—341)V2 23.17749 —2.08 +5.09 Vi1
2085186  —2.29 4031 K 24.15385 —0.66  +7.00 V1
21.59375  +1.26 (+24.87) MI 26.10403  +1.58  +4.41 V1
22.86004 —0.10 +2.25 MU | .. ... 2r.10017 | +0.35 4807 V1
23.58059 (+9.15) +4.8¢ MI | Dec. 18.13603 —3.61 +5.32 J
23.77861  +4.06 +1.01 MU 18.18117  —4.50  +6.02 J
Abbr. Observer Location
G GABRILOV (1954) Grabnov
J 'JEFFERS (1955) Lick
K KRESAK and VOzAROVA (1954) Skalnaté Pleso
MI MITANI (1954) Kyoto
ML MAaLscH (1954) Karlsruhe
MU MARTYNOV and UsMANOVA (1954) Engelhardt
R ROEMER (1955) Lick
Vi1 VAN BIESBROECK (1957) MecDonald
V2 VAN BIESBROECK (1957) Yerkes
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2. Improvement of Qrbit.

Preliminary orbits” were were calculated by KREsAk (1954a,b), KANDA, and
HASEGAWA (1954a,b), and are listed in Table 1.

The following elements were used as the initial set:

T=1954 June 1.93430 U.T.
» =857°22750

2=122.12944 } (1950.0)

i =116.15833

q =0.6770800

Perturbations by the planets Venus to Neptune were calculated at 10-day in-
tervals by Encke’s method from July 27 to December 24 1954, 1954 September 5.0:
E.T. being taken as the osculating epeoch.

Table 2 gives the O-C residuals computed by including the perturbations for-
the individual observations.

The residuals given in Table 2 show a larger scattering. The remarkable:
activities, such as the disruption of the nucleus reported by some observers, were
thought to be the cause of large residuals of the position observations.: The re-
siduals were grouped in the seven normal places given in Table 8. The residuals.

TABLE 3. Normal Residuals.

Perturbations Mean Residuals
1954 U.T.
da cos o 40 A cos § (m.e.) No. Obs. 46 (m.e.) No. Obs.
Aug. 1.561 +0706 —0715 —3720+0797 11 —17254+0771 10
Aug. 8.217 +0.03 —-0.09 —1.03+1.56 12 —1.03+1.96 11
Aug. 25.358 0.00 0.00 +0.79+0.79 7 +3.16+0.69 10
Sept. 4.249 0.00 0.00 +1.28+0.46 8 +2.67+0.66 8
QOct. 2.070 +0.13 0.00 +1.38+0.71 5 +5.12+1.14 6
Oct. 25.133 —-0.35 —0.36 —0.21+0.75 4 +5.39+0.56 4
Dec. 18.159 —1.00 —1.31 —4.06+0.4 2 +5.67+0.4 2

enclosed in parentheses in Table 2 were not used for the normal places because
of their large O-C’s compared with the mean errors of the normal places. In
Table 3, the pertubations included are also given in the second and third columns.

The differential coefficients of the equations for the improvement of orbit
were computed by the method given by HERGET (1939) and the least squares solu--
tion gives the following orbital elements:

Epock=1954 September 5.0 E.T.,
T =1954 June 1.93512+09000448 (m.e.),
o =3857222835+0200203 (m.e.),
2 =122,12530+0.00109 (m.e.), } (1950.0)
t  =116.15904+0.00229 (m.e.),
g =0.6771121+0.0000364 (m.e.),
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TABLE 4. Final Residuals.

[Vol..18,

From Equations From Elements
1954 U.T.

docosd . 45 Ao cos § 45
Aug. 1.561 —0735 —0751 —0729 —0753
Aug. 8.217 +1.63 —0.68 +1.64 —0.67
Aug. 25.358 +1.90 —0.06 +1.12 +0.33
Sept. 4.249 +0.28 +1.00 +0.25 +1.02
Oct. 2.070 +1.28 —0.75 +1.26 +2.06
Oct. 25.133 +0.63 +0.73" +0.63 +0.75
Dec. 18.159 —1.57 —-0.72 —1.45 —0.59

e =1,000068610.0000274 (m.e.),
1/a=-—0.0001013+0.0000405 (m.e.),

where the AT (=E.T.—U.T.) is assumed as +3151=-4-0200036. The residuals of
the normal places from the equations and those computed by using these orbital
elements are given in Table 4. The resulting mean error of a single normal place
is +1731. The hyperbolic excess of the eccentricity is only two and half times
its mean error, but the parabolic solution (de=0) gives the following much larger
residuals of the normal places:

U.T. da cos d 45
Aug. 1.561 40754 —0777
Aug. 8.217 +2.35 —0.92
Aug. 25.358 +2.09 +1.78
Sept. 4.249 +0.35 +0.75
Oct. 2.070 +1.65 +2.67
Oct. 25.133 +0.91 +0.78
Dec. 18.159 -2.20 —0.23
Mean Error: +1788.

From this result it is inferred that the hyperbolic orbit is more reliable than
a parabolic solution.

3. Parameters of Magnitude.

From the estimations of the visual or photovisual total magnitude given in
Table 5, three solutions are obtained as follows:

Mag.=H+5log 4+y log r.

Soluti Durati No. of R H
ution ation S ots a single Y
observation observation
1 July 28-Sept. 3 23 +0236 623+ 031 15.51+1.770
2 Sept. 19-Dec. 18 10 +0.31 6.0+0.75 19.67+1.951
3 July 28-Dec. 18 33 +0.39 5.54+0.17 20.62+0.640
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TABLE 5. Magnitude Observations.

No. U.T. Mag. Observer 4 r v vy V3
1 | July 28.90 gm Vo 1.701 1.294 | —0m19 +0207
2 30.12 | 10 VB 1.697 1.811 | +0.72 +0.95
3 | Aug. 1.69 9.5 MI 1.688 1.855 | +0.01 +0.16
4 2.16 9.4 VB 1.678 1.856 | —0.10 +0.06
5 2.71 | 10 H 1.685 1.866 | +0.46 © 40.60
6 3 10 ML 1.68 1.87 +0.45 +0.57
7 3.38 9.4 VB 1.684 1.874 | —0.17 —0.05
8 4.00 9.3 MK 1.682 1.882 | —0.81 —0.20
9 4.77 9.8 MI 1.679 1.895 | +0.12 +0.21
10 5.77 9.8 MI 1.676 1.410 | +0.06 +0.13
11 7.36 9.5 VB 1.671 1.438 | —0.85 —0.382
12 8.78 | 10.0 MI 1.668 1.454 | -0.06 +0.06
13 9.32 9.5 VB 1.666 1.462 | —0.47 —0.49
14 9.76 9.9 MI 1.665 1.469 | —0.10 —0.14
15 10.77 9.7 MI 1.662 1.484 | —0.86 —0.41
16 11.78 | 10.1 MI 1.660 1.498 | —0.03 —0.10
17 20.16 | 10 VB 1.646 1.621 | —0.64 —0.88
18 21.59 | 11 MI 1.645 1.642 | +0.28 0.00
19' 23.58 | 11 MI 1.645 1.671 | +0.16 —0.15
20 25.09 | 10.5 VB 1.647 1.693 | —0.43 —0.77
21 26.90 | 11.5 S 1.647 1.718 | +0.47 +0.10
22 29.12 | 11 VB 1.648 1.751 | —0.16 —0.57
23 | Sept. 8.73 | 12 MI 1.662 1.831 | +0.51 +0.01
24 19.57 | 13.5 MI 1,763 2.055 +0m16 +0.34
25 21.56 | 13.5 MI 1.782 2.082 +0.03 +40.21
26 29.52 | 14 MI 1.875 2.192 —0.03 -0.13
27 | Oct. 38.20 | 14 VB 1.926 2.242 —0.27 —0.13
28 4.15 | 14 VB 1.940 2.255 —0.34 —0.20
29 23.18 | 15.5 VB 2.275 2.508 —0.10 ~ 0.00
30 24.15 | 16 VB 2.295 2.521 +0.35 --0.44
31 26.10 | 15.5 VB 2.835 2.546 —0.28 —0.19
32 . 27.10 | 16.5 VB 2.855 2.560 +0.66 +0.75
33 | Dec. 18.16 | 18.5 J 3.552 3.212 —0.17 —0.18

Observer: H=HONDA (1954), J=JEFFERs (1955), MI=MITANI (1954), MK=MIELKE (1954),
ML=MALSCH (1954), S=STEAVENSON (1954), VB=VAN BIESBROECK (1957), VO=VO0ZAROVA.

The residuals for the solutions are presented in the last three column in Table
5, and the magnitudes subtracted by 5log 4 are given in Figure 1, with the log 7
in abscissa. In this diagram, three solutions, three straight and dashed lines, are
:shown with the respective solution numbers.
It is difficult to detect clearly the correlation of the magnitude variations
and the solar activities from such a small number of observations as is given in

“Table 5.
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1. m—5log4=6.3+15.51 log r
2. =6.0+19.67 log 7
3
]

=5.5+20.62 log r
A 1 } 1 1 [ : |
0.1 . 0.2 0.3 0.4 05 . 0.6

logr
F16. 1. Magnitude Equations.

~ The author wishes to thank Dr. H. Hirose of the Tokyo Astronomical Obser-
vatory, and his staff for their kind help in gathering observations.
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