OBSERVATIONS OF COMETS AT THE SKALNATE PLESO OBSERVATORY
IN THE YEARS 1964-1971
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Abstract: The results of 264 photographic positional observations of 32 comets obtained at the Skalnate Pleso
Observatory are given. A description of the instruments and reduction are detailed. The results are contained in

Tables 1 and 2.

1. The Observational Material and its Reduction

Observations of the motions of comets consti~
tute a part of a continuing program of the Observa-
tory within the frame of research of the interpla-
netary matter since the year 1946. Up to the year
1971, 94 comets were observed and a total of 850
accurate positions of these objects were deter-
mined. The first part of the results of positional
observations of comets for the period 1946—1963
were published in the third volume of the Contrib-
utions of the Skalnate Pleso Observatory (Kresak
and Antal 1966). This investigation is, essential-
ly, a continuation of the preceding work and it con-
tains 254 photographic positional observations -of
32 comets made during the years 1964—1971.

The observational material was obtained with
two instruments: until November, 1965 with the 60
cm, f =329 cm Zeiss reflector, and since 1966
withthe 30 cm, //5 four-lens Zeiss astrograph. The
observations with the reflector were made in the
Newtonian focus on photographic plates of size
9x 12 cm. This corresponds to a field of 1° 5 x 2°
in the sky. The plateholder had an arrangement by
means of which it could be moved in any position
angle, independently of the motion of the telescope.
It was possible to'move the plateholder in the ran-
ge of 0.5° in steps of 0.016 mm, which corresponds
to 1”7 (of arc). Thus, longer exposures required
for very faint and diffuse comets were made possi-
ble. The faintest comets photographed with the
60 cm reflector were of about magnitude 18. By the
end of 1965 the instrument was changed to the Cas-
segrain system and used exclusively for photoe-
lectric photometry. Observations of comets conti-
nued to be made with the smaller Zeiss astrograph
located in the West dome of the Observatory. The
distance between the axis of this new telescope
and that of the 60 cm reflector, relative to which

the accurate position of the Observatory is given,
is 20.5 m West. The basic reduction constants of
the Skalnate Pleso Observatory are as follows:

A= -1h20m585.77,

Y=+49°11"2070,

b = 1783 m above sea-level,
o sin @'= +0.75346,

g cos ¥=0.65501,
A, =-279,
Az =-321,
f =0.0033529 = 1/298.25.

Referring to the given distance of the 30 cm astro-
graph from this baseline its A =-1 20 58 70. How-
ever, the difference in the position of both instru-
ments is entirely negligible in the determination
of parallactic factors for comets and asteroids.
The photographic observations with the 30 cm.
Zeiss astrograph were made on plates of basic
size 24 X 24 cm or with a reduction frame in the
plateholder of 9 x 12 cm. Its disadvantage was
that the telescope lacked an arrangement for an
independet motion of the plateholder thus limiting
the possibility of observing fainter comets. The
photograpbic plates were manufactured mostly by
ORWO with the emulsion ZU 1, ZU 2 and NP 27.

The plates were measured by means of a Zeiss
measuring engine — Koordinatenmessgerit 30 x 30
No. 16178. On each plate the comet and the refer-
ence stars were measured several times in both
coordinates and in the subsequent computation the
mean measured values were used. In selecting the
reference stars, prima:rily faint stars with known
proper motions suitably located in the immediate
vicinity of the comet, were chosen. Until 1966 the
Yale catalogues, the AGK, and the proper motion
catalogue EBL, were used for the reduction of ob-
servations. Only in the case of Comet 1965 VIII
for the computation of positions No. 9 and 13 the
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Fig. 1. The 30 cm f/5 astrograph with guide telescope 13 cm f/15. -
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Fig. 3. The coordinate measuring instrument 30 x 30 cm.
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Tacubaya Astrographic Catalogue was used. More
recently the data about reference stars were nearly
exclusively taken from the Smithsonian Star Cat-
alogue (1966). With few exceptions the positions
of comets were determined relative to two triplets
reference stars. Thus, two independet determina-
tions of the equatorial coordinates of a comet were
obtained which, in addition to the check of compu-
tations, furnished information about the accuracy
of measurements of the photographic plates. The
reduction of measurements using the Schlesinger
method of dependences was made by means of the
ZRA 1 and GIER electronic computers of the Insti-
tute of Technical Kybernetics of the Slovak Acad-
emy of Sciences in Bratislava. Only the position
of comets 1963 VIII inclusive 1965 IX and the first
positions of new comets were computed by means
of a desk calculator.

2. The Results of Measurements and Calculations

The results have been arranged in two Tables.
Table 1 contains the positions of comets, arranged
according to thier definitive designation. The first
column contains the running number of positions,
the following columns give the mid-exposure in
U.T., the R. A. and Declination for the equinox
1950.0, the exposure time in minutes and the last
two columns contain the abbreviation of the names
of observers and computers (M + R = measured and
reduced; a small ¢ means positions reduced by
means of an electronic computer). Additional in-
formation on the last two columns of this Table is
contained in Table 5. The first column of Table 2
contains the same running number as that of Table
1. The following columns contain the title and the
volume number, the zone of the catalogue used,
the numbers of reference stars and the correspond-
ing dependences. In the last columns are the dif-
ferences between the positions of comets derived
from two independent triangles, A a cos 8 and cos
0 in seconds of arc, and finally remaks on the ex-
planation as seen in Table 2. Table 3 contains
information about the accuracy of measurements
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of 247 positions. Each position was ordered into
a corresponding interval according to the magni-
tude of the difference A a cos 8 and A 5 of the two
independent determinations of equatorial coordi-
nates from two triangles of reference stars. It can
be seen from the Table that the differences in both
coordinates for more than one half of positions are
smaller than 0.5” and for more than 90 % of posi-
tions they are < 1.0". The data give a good idea
about the accuracy of measurements of the refer-
ence stars, It is expected that the position of com-
ets with anucleus or a well-developed central con-
densation is less than 1” in both coordinates for
observations made with the 60 cm reflector and
less than 1.5” for those mads with the 30 cm as-
trograph. For faint comets without a nucleus or
central condensation the expected erroris no more
than twice those values, This applies also to ob-
servations made under unfavourable atmospheric
conditions, low abowe the horizon for a lower qua-
lity of the photographic plates, etc. A justification
of this expectation follows from a comparison of
large series of positions with accurate ephemeri-
des. Table 4 contains a list of comets observed
and the number of positions obtained. Table 5 giv-
es the names of collaborators and a summary of
their part taken in observations, measurements and
reductions.
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Table 1

No. Date U.T. 21950.0 81950.0 t Obs. M+R
1963 VIII Keams—Kwee
1 1964 Feb. 15.77800 6P07M025 47 +28°39'39"1 15 A A
2 1964 Feb. 15.78946 6 07 02.87 +28 39 32.6 10 A A
1964 111 P/Kopff
1 1964 July 8.00041 23 30 09 .86 -5 38 14.7 10 A A
2 July 9.02124 23 31 20.99 =5 37 02.5 10 A A
3 July 13.96667 23 36 30.25 =5 35 04.2 10 A A
4 July 13.99063 23 36 31.59 = =5 35 04.8 5 A A
5 July 19.00278 23 40 44 .61 -5 39 56.3 10 A A+AS
6 July 19.02361 23 40 45 .44 -5 39 57.2 10 A A+A4
7 July 21.03056 23 42 09 .48 =5 43 48.5 10 A A
8 1964 July 21.04063 23 42 09 .84 =5 43 49.3 5 A A
1964 VIII Ikeya
1 1964 July 19.04375 4 25 39.02 +14 54 10.0 2 A A
2 July 19.04722 4 25 39.23 +14 54 08.0 4 A A
3 July 19.05694 4 25 39.98 +14 54 01.5 2 A A
4 July 19.05868 4 25 40.03 +14 54 01.2 1 A A
5 July 20.04722 426 58.34 +14 43 37.7 4 A A
6 July 20.05417 426 58.77 +14 43 33.6 2 A A
7 July 21.05694 4 28 26 .54 +14 32 16.0 4 A A
8 July 21.06389 428 27 .34 +14 32 11.1 2 A A
9 July 26.04307 4 38 38 .93 +13 21 04.7 4 A A
10 July 26.04723 438 39.77 +13 20 58.5 2 A A
11 July 26.05765 4 38 41 .38 +13 20 47.5 4 A A
12 July 26.06182 4 38 41 .89 +13 20 42.8 4 A A
13 July 27.04307 4 41 31 .41 +13 02 30.5 4 A A
14 July 27.04723 4 41 32.22 +13 02 25.8 2 A A
15 July 27.06182 4 41 34 .94 +13 02 08.4 4 A A
16 July 27.06668 4 41 35.82 +13 02 03.1 2 A A
17 July 28.05000 4 44 49,12 +12 41 44.5 4 A A
18 July 28.05347 4 44 49 .83 +12 41 38.6 2 A A
19 July 28.06250 4 44 51 .64 +12 41 27.0 4 A A
20 1964 july 28.07639 4 44 54 .66 +12 41 07.6 2 A A
1964 IX Everhart
1 1964 Aug. 8.84094 15 20 03 .40 -6 58 44.5 24 A A
2 Sept. 25.83403 16 30 40.02 +26 01 02.8 10 A A
3 Sept. 25.84271 16 30 40.61 +26 01 12.5 5 A A
4 Sept. 27.82188 16 33 50.75 +26 42 25.4 S A A
5 Sept. 27.83229 16 33 51.73 +26 42 38.9 5 A A
6 Oct. 29.76944 17 33 32 .41 +35 59 37.8 10 A A
7 Oct. 29.79340 17 33 35.52 +35 59 59.8 5 A A
8 Nov. 9.79028 17 58 51.35 +38 52 08.0 10 A A
9 1964 Nov. 9.80417 17 58 53 .39 +38 52 21.0 10 A A
1965 VIII Ikeya—Seki
1 1965 Sept. 24.13920 9 06 51.58 -9 55 42.8 1 A A
2 Sept. 24.14265 9 06 52.53 =9 55 47.2 1 A A
3 Sept. 24.14439 9 06 52.71 =9 55 49.1 1 A A
4 1965 Sept. 25.13359 9 11 25.29 =10 11 12.8 1 A A
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Conmtinuation Table 1

No. Date U.T. 21950.0 81950.0 t Obs. M+R
5 1965 Sept. 25.13602 9h11m26301 -10°11°15".3 4 A A
6 Sept. 25.14348 9 11 28.05 =10 1122.7 1 A A
7 Sept. 25.14539 9 11 28:.70 -10 11 24.6 1 A A
8 Oct. 1.13368 9 43 52.65 -11 52 01.2 1 A A+De
9 Oct. 1.13785 9 43 54.36 ~-11 52 04.9 5 A AtA4
0 Oct.  1.14097 9 43 55 .41 -11 52 08.0 1 A A+De
11 .Oct. 1.15087 9 43 59.13 ~-11 52 19.5 0.5 A "A+De
12 Oct. 1.15243 9 43 59.73 ~11 52 20.5 1 A A+De
13 Oce. 2.14028 9 50 20.42 -12 09 51.4 4 A Ad
14 Oct.  2.14340 9 50 21.45 ~12 09 54.1 2 A A+De
15 Oct. 2.14583 9 50 22.41 -12 09 57.2 2 A AtDe
16 Oct. 6.14798 10 19 51 .66 ~13 20 43.7 2.2 A A+De
17 Oct. 6.15104 10 19 53 .22 ~13 20 46.7 1 A A+De
18 Oct. 6.15313 10 19 54 .18 —-13 20 47.8 1 A A
19 Oct.  6.15920 10 19 57 .17 -13 20 54.4 0.5 A AtDe
20 Oct.  6.16094 10 19 58 .24 ~13 2055.7 0.5 A AtDe
21 Nov. 17.15766 11 18 22.74 ~27 57 33.4 2 A A+De
22 1965 Nov. 17.18127 11 18 17 .24 =27 58 13.5 2 A A

1965 IX Alcock
1 1965 Sept. 27.83022 16 57 38.90 +34 22 06.5 5 A A
2 Sept. 29.80069 17 05 20 .44 +32 57 14.2 4 A A
3 Sept. 29.84243 17 05 30.19 +32 55 25.3 4 A A
4 Sept. 30.78819 17 09 14 .39 +32 13 16.3 6 A A+De
5 Sept. 30.84236 17 09 27 .76 +32 10 40.9 4 A AtDe
6 Oct. 2.82986 17 17 23.12 +30 39 16.9 6 A A
7 Oct. 3.79722 17 21 17.29 +29 53 17.9 6 A A
8 Oct. 3.80347 17 21 18.68 +29 53 00.6 6 A A
9 Oct. 7.78333 17 37 34.79 +26 34 28.4 4 A A+Ad

10 Oct. 7.78889 17 37 36.24 +26 34 11.8 4 A A+De
11 Oct. 27.71389 19 01 37 .48 +7 2643.2 6 A A+De
12 1965 Oct. 27.73472 19 01 42 .61 +7 2531.8 6 A A+De

1966 11 Barbon
1 1966 Sept. 4.87361 00 46 47 .55 -5 29 17.6 4 A A,c
2 Sept. 4.89028 00 46 46 .99 -5 29 36.6 4 A A,c
3 Sept. 12.89583 00 44 12.03 -7 4124.3 6 A A,c
4 1966 Sept. 12.92396 00 44 11.29 ~7 4150.3 15 A A,
1966 III P/Van Biesbroeck
1 1966 June 11.99306 18 38 26 .86 ~13 49 14.7 30 A A,c
2 June 12.01215 18 38 26.42 -13 49 14.4 15 A A,c
3 * June 12.95313 18 38 05.13 ~13 50 03.6 15 A A,c
4 June 12.99479 18 38 04 .06 ~13 50 04.0 15 A A,c
5 June 13.01563 18 38 03 .40 -13 50 05.5 15 A A,c
6 June 17.92882 18 35 58 .88 ~13 5551.7 15 A AtDe
7 June 17.96007 18 35 57 .96 ~13 55 54.8 15 A A,c
8 July 9.92813 18 24 51.04 -14 53 05.7 15 A A,c
9 July 9.96979 18 24 49 .86 ~14 53 13.3 15 A A,c

10 July :0.89757 18 24 23 .69 -14 56 38.2 15 A A,c
11 July 10.93924 18 24 22.21 —~14 56 47.4 15 A A,c
12 July 11.96771 18 23 53 .68 ~15 00 36.Y 15 A A, c
13 July 12.00833 18 23 52.50 ~15 00 42.8 20 A A,c
14 July 12.89063 18 23 28.72 ~15 04 04.5 15 A A,c
15 July 12.95972 18 23 26.90 ~15 04 19.0 1€ A A,c
16 July 13.87326 18 23 02.86 -15 07 50.3 15 A A,c
17 1966 July 13.91493 18 23 01.59 ~15 08 00.7 15 A A,c
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Continuation Table 1

No. Date U.T. 21950.0 1950.0 t Obs. M+R
18 1966 July 16.98125 18 1my5 571 -15°20°11%6 20 A A,c
19 July 16.99896 18 21 45 .32 ~-15 20 15.2 15 A A,c
20 July 17.89583 18 21 24 .96 -15 23 54.8 15 A A,c
21 July 17.93750 18 21 23 .95 —15 24 05.6 15 A A,c
22 Aug. 8.88229 18 18 14 .51 -17 0131.4 15 A A,c
23 1966 Aug. 8.90313 18 18 14 .74 ~17 01 41.3 15 A A,c
1966 V Kilston
1 1966 Aug. 10.86528 17 54 39 .42 +20 47 24 .4 4 A A+De
2 Aug. 10.87292 17 54 39 .50 +20 47 14.9 10 A A,c
3 Aug..10.96285 17 54 40 .36 +20 45 23.6 1 A A,c
4 Aug. 10.97049 17 54 40 .49 +20 45 13 .4 15 A A,c
5 Sept. 4.81389 18 07 02 .94 +11 31 24.2 4 A A,c
6 Sept. 4.82153 18 07 03 .29 +11 31 14.3 4 A A,c
7 Sept. 12.78681 18 14 15.08 +8 29 03.3 4 A A,c
8 Sept. 12.80764 18 14 16 .25 +8 28 35.3 4 A A,c
9 1966 Sept. 12.82188 18 14 17 .18 +8 28 14.2 15 A A,c
1967 I Wild
1 1967 Feb. 13.83403 6 03 54.36 +75 19 52.2 4 A A,c
2 Feb. 13.88542 6 03 07.18 +75 11 47.5 10 A A,c
3 Feb. 13.89236 6 03 02 .41 +75 11 07.0 10 A A,c
4 Feb. 13.96250 6 02 00.08 +75 00 03.4 2 A A*De
5 Feb. 13.96944 6 01 54 .21 +74 59 00.2 2 A A+De
6 Mar. 1.79514 5 08 16 .19 +36 04 57.5 4 A A,c
7 Mar. 1.81597 5 08 15 .65 +36 02 32.9 4 A A,c
8 Mar. 1.83819 5 08 14 .89 +35 59 59.4 4 A A,c
9 Mar. 7.88620 5 07 20.30 +25 45 40.9 4 A A,c
10 Mar. 7.89653 5 07 20 .35 +25 44 51.7 4 A A,c
11 Mar. 7.90694 5 07 20 .39 +25 43 51.8 4 A A,c
12 Mar. 10.80278 5 07 38.90 +21 45 58.7 4 A A,c
13 Mar. 10.81319 5 07 39 .04 +21 45 11.3 4 A A,c
14 1967 Mar. 10.82361 5 07 39.05 +21 44 22,5 4 A A,c
1967 1V Seki
1 1967 Feb.. 16.14931 20 13 41 .66 +27 12 45.9 10 A A,c
2 Feb. 16.15694 20 13 46 .97 +27 12 47.0 4 A A,c
3 Feb. 16.16736 20 13 54 .30 +27 12 51.5 4 A A,
4 Feb. 16.17361 20 13 58 .34 +27 12 55.2 2 A A
5 1967 Feb. 16.18403 20 14 05 .71 +27 1258.8 2 A A
1967 V P/Tuttle
1 1967 Feb. 10.74583 0 55 00 .04 +28 47 21.0 20 A A+De
2 Feb. 10.75208 055 01.16 +28 47 11.9 20 A A+De
3 Mar. 1.75208 2 08 19 .80 +19 32 19.0 4 A A,c
4 Mar. . 1.76944 2 08 23.69 +19 3152.0 4 A A,c
5 Mar. 1.77639 2 08 25.24 +19 31 35.7 8 A A,c
6 Mar. 10.75694 2 41 16 .61 +14 46 14.7 4 A A,c
7 Mar. 10.77778 2 41 21.19 +14 45 34.2 4 A A,c
8 1967 Mar. 10.78472 2 41 22.85 +14 45 21.8 8 A A,c
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Continuation Table 1

No. Date U.T.

a1950.0 A1950.0 t Obs. M+R
1967 X P/Tempel 2
1 1967 June 6.95694 18" 25 ™55 75 =2°59° 48%.9 10 A Ac
2 June 6.99861 18M25M46% 53 -2 59 48.9 10 A A,c
3 June 14.98472 18 27 46 .39 -3 57 01.3 10 A A,c
4 June 15.00556 18 27 46 .47 -3 57 14.0 10 A A,c
5 July 13.93021 18 31 14 .59 -13 46 23.5 5 A A,c
6 1967 July 13.95243 18 31 14 .85 ~13 47 03.4 5 A A,c
1967 XI P/Reinmuth 2
1 1967 Oct. 7.00208 23 16 03 .12 +8 53 26.3 30 A A,c
2 1967 Oct. 7.02118 23 16 02 .80 +8 53 22.3 15 A A,c
1967 XIV P/Wirtanen
1 1967 Nov. 1.90903 3 50 50.32 -12250.6 30 A A
2 Nov. 1.95069 3 50 49 .27 -1 2235.1 30 A A,c
3 Nov. 24.90625 3 38 40.12 +3 03 04.8 20 A A,c
4 1967 Nov. 24.94792 3 38 38.58 +3 03 45.2 20 A A,c
1968 I Ikeya-—Seki
1 1968 Jan. 10.18542 16 42 09 .60 +1 43 59.2 10 A A,c
2 Jan. 10.19167 16 42 09 .91 +1 44 08.7 2 A A*De
3 Jan. 10.19931 16 42 10.23 +1 44 20.5 4 A A,c
4 Jan. 10.20694 16 42 10 .56 +1 44 32.8 4 A A,c
5 Jan. 11.19444 16 42 57 .06 +2 08 28.8 4 A A,c
6 Jan. 11.20139 16 42 57 .44 +2 08 40.7 10 A A,
7 1968 Jan. 11.20833 16 42 57 .62 +2 08 47.7 4 A A+De
1968 II P/Schwassmann-Wachmann
1968 Jan. 25.98125 6 07 30 .42 +21 16 39.4 16 A A,c
2 1968 Jan. 26.02292 6 07 29.52 421 16 45.3 16 A A,c
1968 IV Tago—~Honda=Yamamoto
1 1968 May 15.94722 331 10.72 +61 13 45.3 2 A A,c
2 May 15.95278 3 31 14.07 +61 13 47.6 4 A A,c
3 May 16.00110 3 31 40.85 +61 14 06.6 2 A A+De
4 May 16.01256 3 31 46 .98 +61 14 09.3 6 A A,
5 May 18.95694 355 35.68 +61 14 04.0 4 A A,c
6 May 18.96111 3 55 37.56 +61 14 02.0 2 A A,c
7 May 19.02083 3 56 03.16 +61 13 44.3 2 A A+De
8 May 19.02778 3 56 06 .42 +61 13 41.7 6 A A,c
9 June 5.97708 5 05 16 .85 +56 44 15.9 6 A A,c
10 1968 June 5.98750 5 05 18.53 +56 44 05.7 6 A A,c
1968 V Whitaker—Thomas
1 1968 July 2.92222 15 26 20 .63 +31 22 23.0 2 A A+De
2 1968 July 2.92569 15 26 20 .42 +31 22 34.5 2 A A+De
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Continuation Table 1

No. Date U.T. @1950.0 31950.0 t Obs. M+R
1968 VI Honda
1 1968 July 13.00382 s"0g™s7574 +42°45'53%9 7 De | Zv+De
2 July 23.02361 5 08 24 .91 +46 56 03.3 2 A A,c
3 July 23.05486 5 08 24 .65 +46 56 57.5 2 A A
4 July 31.03299 5 06 25.72 +51 24 33.4 1 A A+De
5 July 31.05000 5 06 25 .47 +51 25 13.1 2 A A+De
6 Aug. 1.03507 5 06 01.05 +52 04 12.3 1 A A,c
7 Aug. 1.05382 5 06 00.55 +52 04 57.2 1 A A,c
8 Aug. 4.91215 5 03 52.67 +54 53 47.7 1 A A,c
9 Aug. 4.95660 503 51.22 +54 55 55.0 1 A A,c
10 Aug. 5.02083 5 03 48 .46 +54 58 59.1 2 A A,c
11 Aug. 15.98507 4 46 58.59 +66 21 56.9 1 A A,c
12 Aug. 15.99201 4 46 57 .17 +66 22 32.0 1 A A,c
13 Aug. 16.00104 4 46 55 .49 +66 23 15.4 1 A A,c
14 1968 Aug. 16.00799 4 46 54 .29 +66 23 48.8 1 A A,c
1968 VII Bally—-Clayton
1 1968 Oct. 23.77847 17 28 53.09 +32 08 17.4 10 A A+De
2 1968 Oct. 23.78750 17 28 53.26 +32 08 16.1 10 A A+De
1969 1 Thomas
1 1969 Jan. 7.79375 435 24.30 +81 33 57.5 4 A A+De
2 Jan. 7.80139 4 35 23 .81 +81 33 55.2 10 A A+De
3 Jan. 8.80556 4 33 56.23 +81 30 06.6 10 A A+De
4 Jan. 8.81944 4 33 54.38 +81 30 01.8 10 A A+De
5 1969 Jan. 11.74097 430 25.51 . 481 17 38.7 10 A A+De
1969 V P/Honda-Mrkos—Pajduakova
1 1969 Sept. 30.12083 10 14 48 .62 +7 15 58.1 2 A A,c
2 Sept. 30.12778 10 14 50.02 +7 15 42.1 2 A A,c
3 1969 Sept. 30.13519 10 14 52 .33 +7 15 15.8 2 A Ac
1969 VI P/Faye
1 1969 Oct. 17.02368 5 13 34.99 +14 21 20.4 4 A A,c
2 Oct. 17.04032 5 13 36.27 +14 21 06.1 4 A A,c
3 Oct. 18.00764 5 14 48.15 +14 10 00.7 4 A A,c
4 Oct. 18.04931 5 14 51.00 +14 09 33.7 4 A A,c
5 1969 Oct. 18.05625 5 14 51.79 +14 09 26.7 4 A A,c
1969 VII Fujikawa
1 1969 Aug. 16.06597 557 16.10 +18 53 21.3 8 A A
2 Sept. 30.12083 10 07 38.50 +6 00 40.0 2 A A,c
3 Sept. 30.12778 10 07 40 .93 +6 00 27.1 2 A A,c
4 1969 Sept. 30.13819 10 07 44 .45 +6 00 13.0 2 A A,c
1969 IX Tago—Sato—Kosaka
1 1969 Oct. 16.71257 16 24 50 .81 -5 22 10.6 2 A A
2 1969 Oct. 17.70995 16 25 41 .40 -5 52 02.3 2 A A
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Continuation Table 1
No. Date U.T. %1950.0 01950.0 t Obs. | M+R
3 1969 Oct. 18.70565 16h26m32vs.83 —6021'50'.6 2 A A
4 Oct. 19.70347 16 27 26.58 -6 52 13.9 4 A A
b) 1970 Jan. 25.74861 110 25.71 +1 57 09.7 0.5 A A,c
6 Jan. 25.75347 110 28.14 +1 58 12.1 1 A A,c
7 Jan. 25.76944 110 36 .20 +2 01 33.7 1 A A,c
8 Jan. 26.71806 1 18 28 .80 +5 15 26.6 1 A A,c
9 Jan. 26.72222 118 30.76 +5 16 14.9 1 A A,c
10 Feb. 7.74340 229 42.19 +30 25 12.2 1 A A,c
11 Feb. 7.74896 2 29 43 .65 +30 25 35.7 1 A A,c
12 Feb. 7.79062 2 29 54.57 +30 28 36.6 1 A A,c
13 1970 Feb. 7.81215 229 59.92 +30 30 09.4 1 A A,c
1970 II Bennett
1 1970 july 31.93333 4 44 08 .91 +75 53 27.7 10 A A,c
2 1970 Aug. 1.87431 4 44 49 .61 +76 02 28.2 4 A A,c
3 1970 Aug. 1.91458 4 44 52.05 +76 02 50.9 4 A A,c
1970 III Kohoutek
1 1969 Aug. 14.91319 19 03 47 .39 +29 13 13.3 20 A A
2 1969 Aug. 14.97153 19 03 41.10 +29 13 24.3 20 A A
1970 X Suzuki-Sato—Seki
1 1970 Nov. 12.68889 17 55 47 .58 +15 19 52.4 6 A A+De
1970 XV Abe
1 1970 July 30.01042 216 21.93 +36 59 18.3 4 A A
2 July 30.02569 2 16 21.42 +36 59 59.7 4 A A,c
3 July 30.03194 216 21.12 +37 00 18.0 2 A A
4 July 30.03819 2 16 20.67 +37 00 34.8 2 A A,c
5 Aug. 1.97153 2 14 05.71 +39 18 B4.1 4 A A,c
6 Aug. 1.98611 2 14 04 .90 +39 18 46.8 4 A A,c
7 Aug. 2.00694 2 14 03 .84 +39 19 50.8 4 A A,c
8 Aug. 2.01528 2 14 03 .50 +39 20 14.7 4 A A,c
9 Aug. 2.02153 2 14 03.13 +39 20 32.6 4 A A,c
10 Aug. 2.96319 2 13 09.05 +40 07 54.3 4 A A,c
11 Aug. 2.98403 213 07.72 +40 08 56.9 4 A A,c
12 Aug. 3.00486 2 13 06 .34 +40 10 00.9 4 A A,c
13 Aug. 3.02569 2 13 05.12 +40 11 05.1 4 A A,c
14 Aug. 31.88021 21 22 27 .55 +74 11 37.1 9 Pe A,c
15 Aug. 31.88924 21 22 06 .69 +74 11 35.3 3 Pe A,c
16 Aug. 31.89410 21 21 55.85 +74 11 33.5 1 Pe A,c
17 Sept. 7.86910 18 10 04 .24 +66 12 57.1 9 Pe A,c
18 Sept. 7.88160 18 09 52.10 +66 11 36.8 3 De A,c
19 Sept. 7.88924 18 09 44 .61 +66 10 43.3 1 De A,c
20 Sept. 8.87743 17 55 00.53 +64 19 18.1 9 De A,c
21 Sept. 8.88924 17 54 50.55 +64 17 55.8 3 De A,c
22 Sept.. 8.89757 17 54 43 .67 +64 16 56.8 3 De A,c
23 Sept. 8.91562 17 54 29 .00 +64 14 55.( 15 De A,c
24 Sept. 9.92396 17 41 44 .97 +62 17 38.1 1 Pe Ac
25 Sep:. 9.92882 17 41 41.02 +62 17 04.7 3 Pe A,c
26 Sept. 9.93646 17 41 35.58 +62 16 10,0 9 Pe A,c
27 1970 Sept.10.94410 17 30 43 .66 +66 17 18.5 9 Pe A,c
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No. Date U.T. 21950.0 01950.0 t Obs. | M+R
28 1970 Sept. 10.95104 171 30 ™95 51 {4+60°16729".0 3 Pe A,c
29 Sept.10.95590 17 30 36 .99 +60 15 51.6 1 Pe A,c
30 Oct. 17.74028 16 03 31.32 +15 03 09,9 4 A A,c
31 Oct.. 17.74514 16 03 31.17 +15 02 57.5 2 A A,c
32 Oct. 17.75069 16 03 31,06 +15 02 46.0 4 A A,c
33 Oct. 18.73542 16 03 .05 .24 +14 27 02.5 4 A A,c
34 1970 Oct. 18.74167 16 03 05 .21 +14 26 49.5 4 A A,c

1971 II P/Enck
1 1970 Nov. 25.85069 21 22 16 .91 +14 13 34.6 10 A A,c
2 Nov. 25.86250 21 22 13.67 +14 13 02.2 10 A A,c
3 Nov. 26.75694 21 17 54.32 +13 34 08.0 6 A A,c
4 Nov. 28.69653 21 08 36 .36 +12 08 59.5 6 A A,c
5 Nov. 28.71806 21 08 29.78 +12 07 51.2 6 A A,c
6 1970 Nov. 28.72847 21 08 26 .61 +12 07 27.6 6 A A,c
1971 V Toba
1 1971 Apr. 20.08472 22 06 03.08 +8 31 44.4 4 A A,c
2 Apr. 20.09514 22 06 02 .63 +8 31 24.2 2 A A,c
3 1971 Apr. 20.10000 22 06 03 .45 +8 31 17.8 4 A A,c
Table 2
No. Catalogue Star Numbers and Dependences Aa cosd Ad |Note
1963 VIII Kearns—Kwee
1 Yale 24 2986 .33770 3001 .30162 3025A .36068 os 1oz "
2995 .33220 3009 .59130 3018 .07650 : =
z Yale 24 2986 .33135 3001 .30680 3025A .36185 0.4 0.1 | «
2995 .32141 3009 .60612 3018 .07247 : .
1964 III P/Kopff
1 Yale 16 8334 .23025 8342 .45852 8345 .31123 0.1 0.3
8336 .39471 8342 .2383] 8346 .36698 : :
2 Yale 16 8342 .05758 8345 .43784 8346 .50458 0.1 0.0
8345 .38325 8346 .67317 8353 -.05642 : .

3 Yale 16, 17 8101 .23463 8110 .27872 8366 .48665

4 Yale 16, 17 8101 .22295 8110 .28734 8366 .48971
5 Yale 16, 17 8373 .30403 8384 .54755 8126 .14842

6 Yale 16, 17 8373 .29713 8384 .55637 8126 .14650

7 Yale 16, 17 8384 .72793 8126 —.03916 8398 .31123
8 Yale 16, 17 8384 .72610 8126 —.03955 8398 .31345

1964 VIII Ikeya
1 AGK2 +14° +15°, Yale 19 368 .16534 402 .56067 403 .27399 0.4 0.1 |pde
400 .73932 1301 .21916 1315G .04152 . . t
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No. Catalogue Star Numbers and Dependences Aac058 A5 Note
2 AGK2 +14° +15° Yale 19 400 .73636 368 .16006 403 .27426 0’ o2 |a
400 .73636 1301 .22086 1315G .04152 -3 . > €
3 AGK2 +14°, +15° Yale 19 368 .14129 402 .58370 403 .27501 0.6 04 lpae
400 .72642 1301 .22631 1315G .04727 . ) t
4 AGK2 +14° +15° Yale 19 368 .14050 402 .58413 403 .27537 0.3 02 |
400 .72595 1301 .22644 1315G .04761 : .
5 Yale 19 1305 .46028 1312 .42656 1315G .11316 0.0 0.2 lae
1301 .41224 1311 .24275 1315G .34501 ’
6 Yale 19 1305 .45544 1312 .43427 1315G .11029 0.3 0.0 |lae
1301 .40803 1311 .24820 1315G .34377 ’
7 Yale 19 AGK2 +14° 1311 .23284 1320 .37669 410 .39047 0.6 0.1 | s
1317G .66114 410 .57143 1323 -.23257 - )
8 Yale 19 AGK2 +14° 1311 .22231 1320 .36294 410 .41475 0.3 0.3
1317G .63391 410 .58495 1323 .21886 : .
9 Yale 19 AGK2 +13° 1351 .50222 1361 .21014 1363 .28764 0.1 0.3
367 .13594 1352 .34852 1361 .51554
10 Yale 19 AGK2 +13° 1351 .49836 1361 .21175 1363 .28989 0.0 0.1
367 .14302 1352 .33518 1361 .52180 : :
11 Yale 19 AGK2 +13° 1351 .49094 1361 .21563 1363 .29343 0.2 0.4
367 .15603 1352 .31019 1361 .53378 ' .
12 Yale 19 AGK2 +13° 1351 .48866 1361 .21615 1363 .29519 0.3 1.0
367 .16190 1352 .30010 1361 .53800 : )
13 Yale 19 AGK2 +12° 1363 .13520 1366 .82729 473 .03751 0.3 0.1
1361 .28497 1365 .39983 473 .31520 . :
14 Yale 19 AGK2 +12° 1363 .13510 1366 .81834 473 .04656 0.5 0.1
1361 .28191 1365 .39717 473 .32092 : :
15 Yale 19 AGK2 +12° 1363 .13701 1366 .78387 473 .07912 0.2 0.1
1361 .27087 1365 .38941 473 ".33972 : .
16 Yale 19 AGK2 +12° 1363 .13732 1366 .77330 47 .08938 0.4 0.1
1361 .26744 1365 .38659 473 .34597 : '
17 Yale 19 AGK +12° 475 .50559 1382 .36841 479 .12600 0.2 0.3
475 .50797 1378G .23441 480 .25762 : :
18 Yale 19 AGK2 +12° 475 .50360 1382 .36535 479 .13105 0.2 0.3
475 .50655 1378G .23192 480 .26153 ) :
19 Yale 19 AGK2 +12° 475 .49755 1382 .36055 479 .14189 0.1 0.2
475 .50127 1378G .22778 480 .27095 : -
20 Yale 19 AGK2 +12° 475 .48748 1382 .35231 479 .16021 0.1 0.5
475 .49252 1378G .22093 480 .28655 . :
1964 IX Everhart
1 Yale 16 5361G .38247 5363 .34686 5389 .27067 0.4 0.9 |oes
5364G ,25469 5368 .63338 5392 .11193 : . i
2 Yale 24 AGK2 +26° 7685 .57899 7692 .00760 7711 .41341 0.9 0.9 .
7692 .49046 7703  .36240 1591 .14714 : )
3 Yale 24 AGK2 +26° 7685 .56471 7692 .02095 7711 .41434 0.4 0.8
: 7692 .48760 7703  .35540 1591 .15700 : '
4 Yale 24 7717 .57246 7724 .49613 7727 —-.06859
5 Yale 24 7717 .55517 7724 .50894 7727 -.06411
6 AGK2 +35°, +36° 1506 .55468 1525 .24592 1510 .19940 0.0 0.2
1507 .35286 1525 .61532 1526 .03182 : :
7 AGK2 +35° +3¢6° 1506 .51791 1525 .26431 1510 .21778 0.1
1507 .33558 1525 .59683 1526 .06759 ’ 0.0
8 AGK2 +38°, +39° 1738 .30745 1633 .40321 1634 .28934 b, e
9 AGK2 +38°, +39° 1738 .31481 1633 .37073 163 .31446 b, e
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No. Catalogue Star Numbers and Dependences Aa cosO| AS |Note
1955 VIII lkeya—Seki
1 Yale 16 3562 .80973 3569 .13391 3576 .05636 0’8 I
3553 .27392 3565 .48147 3576 .24461 !
2 Yale 16 3562 .79751 3569 .14028 3576 .06221 0.8 0.6l a
3553 .26984 3565 .48054 3576 .24962
3 Yale 16 3562 .79569 3569 .14062 3576 .06369 0.3 0.1l 4
) 3553 .26925 3565 .48013 3576 .25062
4 Yale 16 3587 .24118 3588 .32680 3607 .43202 0.5 o1l a
3588 .24295 3541H .45642 3608 .30063
5 Yale 16 3587 .23965 3588 .32453 3607 .43582 0.6 0.1] d
3588 .23884 3541H .45706 3608 .30410
6 Yale 16 3587 .23553 3588 .31779 3607 .44668 0.4 0.4l a
3588 .22716 3541H .45900 3608 .31384
7 Yale 16 3587 .23301 3588 .31692 3607 .45007 0.9 02| a
3588 .22414 3541H .45856 3608 .31730
8 Yale 11 3734 .34523 3739 .66499 3745 -.01022 0.3 0.4l a
3734 .33951 3740 .69297 3747 —.03248
9 Tacubaya VI —11° Plate No. 1581 144 .21760 171 .33478 173 .44762 1.3 02| 4
143 .30146 172 .42741 179 .27113 ' .
10 Yale 11 3734 .33677 3739 .63314 3745 .03009 0.1 o3| a
3734 .31963 3740 .69322 3747 —.01285
11 Yale 11 3734 .32634 3739 .58765 3745 .08601 0.5 03| a
= 3734 .29304 3740 .69269 3747 .01427
12 Yale 11 3734 .32428 3739 .58067 3745 .09505 0.3 0.1l
3734 .28877 3740 .69308 3747 .01815
13 Tacubaya V —12° Plate No. 1144 | 234 .20281 250 .61363 258 .18356 0.2 sl 4
238 .30443 245 34937 261 34620 : :
14 Yale 11 3765 .38405 3787 .42751 3793 .18844 0.9 13l a
3764 .24792 3785 .54458 3794 .20750
15 Yale 11 3765 .37925 3787 .41314 3793A .18961 0.7 08| a
3764 .24313 3785 .54804 3794 .20883
16 Yale 11 3956 .71644 3955 .24041 3959 .04315 d
17 Yale 11 3956 .72247 3955 .21163 3959 .06590 d
18 Yale 11 3956 .72538 3955 .19468 3959 .07994 0.0 0.0l a
3956 .73192 3955 .21884 3961 .04924
19 Yale 11 3956 .73774 3955 .13912 3959 .12314 d
20 Yale 11 3956 .74105 3955 .12019 3959 .13876 d
21 Yale 13 Part II 7470G .08295 7482 .50407 7490 41298 0.6 0.4l a
7464G .45318 7491 ,24800 7502 .29882
22 Yale 13 PartII 7470G . 14896 7482 .49506 7490 .35598 L2 0.4l 4
7464G . 48499 7491 .24037 7502 .27464 o : '€
1965 IX Alcock
1 AGK?2 +34° 1532 .53025 1533 .49514 1535 -.02539 o
1530 .20950 1533 .49567 1534 .29483 -9 0.3 a
2 AGK2 +32°, +33° 1482 .09425 1500 .17755 1485 .72820
1495 .22516 1487 .42294 1503 .35190 0.7 0.8
3 AGK2 +32° +33° 1482 .09122 1500 .09092 1485 .81786
1495 .18476 1487 .46406 1503 35118 0.7 1 0.9
4 AGK2 +31°, +32° 1490 .09409 1491 .31464 1494 .59127
1487 .21816 1491 .42898 1497 .35286 0.1 0.0
5 AGK2 +31°, +32° 1490 .12699 1491 .16178 1494 .71123
1487 .26877 1491 .30904 1497 .42219 0.1 0.9
6 AGK2 +30° 1588 .73428 1590 .15584 1592 .10988 0.7
1585 .36229 1587 .22476 1594 .41295 : 0-5
7 AGK2 +30° +29° 1679 .27500 1681 .53237 1598 .19263
8 AGK?2 +30°, +29° 1679 .25287 1681 .55937 1598 .18776
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9 Yale 24 AGK2 +26° 8331 .55446 8338 .18923 8368G .25631 0" 02
8338 .41045 1725 .42973 1727 .15982 . .
10 Yale 24 AGK2 +26° 8331 .55967 8338 .17337 8368G .26696
8338 .39035 1725 .43839 1727 17126 0.6 ] 0.1} ce
11 Yale 22 AGK2 +7° 2549 .39696 8999 .32281 9013 .28023 0.1 0.7 lac
8970 .22860 8999 .55595 2555 .21545 : ’
12 Yale 22 AGK2 +7° 2549 34957 8999 .37489 9013 .27554 0.1 0.6 | ac
8970 .19604 8999 .59100 2555 .21296 .
1966 1I Barbon
1 SAO 3 Star Catalog 128934 .26506 128978 .40393 128986 .33101 2.0 0.1 | ac
128943 .27302 128958 .13609 | 128987 .59089
2 SAO 3 Star Catalog 128943 .27818 | 128958 .13167 | 128987 .59015 0.2 1.1 | a ¢
128934 .26543 128978 .41520 128986 .31937
3 3A0 3 Star Catalog 128937 .56757 128947 .18622 128973 .24621 0.2 0.2
128923 .37206 128945 .24529 | 128971 .38265
4 SAO 3 Star Catalog 128937 .57841 128947 .17595 128973 .24564 0.3 0.6
128923 .37858 128945 .23802 | 128971 .38340
1966 111 P/Van Biesbroeck
1 SAO 3 Star Catalog 161693 .21294 161715 .47583 161768 .31123 0.3 0.2 | »
161695 .14194 161710 .62455 161786 .23351
2 SAO 3 Star Catalog 161693 .21528 161715 .47445 161768 .31027 0.1 0.0
161695 .14311 161710 .62473 161786 .23216
3 SAO 3 Star Catalog 161693 .34308 161715 .38526 1617.8 .27166 0.3 0.5 | a
161695 .21392 161710 .61387 | 161786 .17221
4 SAO 3 Star Catalog 161693 .34913 161715 .38145 161768 .26942 0.3 0.0 | a
161695 .21699 161710 .61398 161786 .16903
5 SAO 3 Star Catalog 161693 .35304 161715 .37871 | 161768 .26825 0.1 0.1 | ac
161695 .21918 161710 .61367 | 161786 .16715
6 SAO 3 Star Caralog 161687 .43123 161693 .44659 | 161723 .12218 0.4 0.1
161651 .27442 161695 .35928 | 161710 .36630
7 SAO 3 Star Catalog 161687 .43669 161693 .44588 | 161723 .11743 0.1 0.2
161651 .27818 161695 .35861 161710 .36321
8 SAO 3 Star Catalog 161465 .37283 161490 .21031 161521 .41686 1.0 0.6
161459 .26524 161487 .41535 161537 .31941
9 SAO 3 Star Catalog 161465 .37830 161490 .21198 | 161521 .40972 0.7 0.1
161459 .27099 161487 .41324 | 161537 .31577
10 SAO 3 Star Catalog 161465 .48761 161499 .26826 161521 .24413 0. 0.6
161459 .41417 161487 .34295 | 161537 .24288
11 SAO 3 Star Catalog 161465 .49457 161490 27021 161521 .23522 0.4 0.1
161459 .42113 161487 .34064 161537 .23823 : :
12 SAO 3 Star Cartalog 161455 .27736 161487 .48010 | 161490 .24254 0.0 0.6
161459 .46460 161465 .10236 161498 .43304 . .
13 SAO 3 Star Catalog 161455 .28676 161487 .47407 | 161490 .23917
161459 .47018 | 161465 .10519 | 161498 .42463 0-0 03
14 SAO 3 Star Catalog 161455 .48108 161487 .31844 161490 .20048 0.1 0.0
161459 .64628 151465 .08373 161498 .26999 : .
15 SAO 3 Star Catalog 161455 .49583 161487 .30708 | 161490 .19709 0.1 0.7 | o
161459 .65935 161465 .08268 161498 .25797 : :
16 SAO 3 Star Catalog 161455 .69248 161487 .14664 | 161490 .16088 0.3 0.8
161459 .84316 | 161465 .05374 | 161498 .10310 : ’
17 SAO 3 Star Catalog 161455 .70270 161487 .13852 | 161490 .15878 0.7 0.7
161459 .85231 161465 .05297 161498 .09472 : :
18 SAO 3 Star Catalog 161414 .33611 161438 .36896 | 161469 .29493
161414 .26893 161437 .42587 | 161462 .30520 0.5 1.1
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19 SAO 3 Star Catalog 161414 .33879 161438 .36772 | 161469 .29349 0.5 1o
161414 .27195 161437 .42437 | 161462 .30368
20 SAO 3 Star Catalog 161414 .48695 161438 .29231 | 161469 .22074 0.5 0.6
161414 .43677 161437 .33461 | 161462 .22862
21 SAO 3 Star Catalog 161414 .49427 161438 .28857 | 161469 .21716 0.3 0.6
161414 44496 161437 .33020 | 161462 .22484
22 SAO 3 Star Catalog 161320 .18113 161368 .54973 | 161403 .26914 0.0 03 |ece
161340 .41780 161374 .22171 | 161395 .36049 ’
23 SAO 3 Star Catalog 161320 17675 161368 .55685 | 161403 .26640 0.5 0.8 lee
161340 .41760 161374 .21887 | 161395 .36353 ’
1966 V Kilston
1 SAO 2 Star Catalog 85534 .28230 85570 .48062 85597 .23708 0.1 0.1
85533 .18078 85560 .53035 85599 .28887
2 SAO 2 Star Catalog 85534 .28043 85570 .48510 85597 .23447 0.4 0.5
85533 .18271 85560 .52626 "85599 .29103
3 SAO 2 Star Catalog 85534 .25981 85570 53567 85597 .20452 0.1 0.2
85533 .20566 85560 .47753 85599 .31681
4 SAO 2 Star Catalog 85534 ,25764 85570 .54035 85597 .20201 0.4 0.1
85533 .20767 85560 .47297 85599 .31936
5 SAO 2 Star Catalog 103402 .34958 103437 .29305 | 103458 .35737 0.5 0.1
103415 .65907 103445 .17806 | 103462 .16287
6 SAO 2 Star Catalog 103402 .34932 103437 .28918 | 103458 .36150 0.2 0.2
103415 .65928 103445 .17215 | 103462 .16857
7 SAO 2 Star Catalog 123294 .33330 123312 .29963 | 123340 .36707 0.1 0.2
123281 .26361 123327 .31889 | 123331 .41750
8 SAO 2 Star Catalog 123294 .32096 123312 .30915 | 123340 .36989 0.1 0.3
123281 .25695 123327 .32746 | 123331 .41559
9 SAO 2 Star Catalog 123294 .31143 123312 .31609 | 123340 .37248 0.6 0.2
123281 .25184 123327 .33398 | 123331 .41418 : '
1967 III Wild
1 SAO 1 Star Catalog 5728 .39260 5765 .10810 5781 .49930 0.0 0.4
5714 .11591 5755 .27300 5771 .61109
2 SAO 1 Star Catalog 5728 .41898 5765 .27330 5781 .30772 0.4 0.2
5714 .23971 5755 .11930 5771 .64099
3 SAO 1 Star Catalog 5728 .42260 5765 .28729 5781 .29011 0.4 0.2
5714 .25155 5755 .10652 5771 .64193
4 SAO 1 Star Catalog 5714 .38060 5765 .27276 5775 .34664 0.3 0.2
5727 .22279 5729 .26393 5771 .51328
5 SAO 1 Star Catalog 5714 .38811 5765 .29436 5775 31753 0.3 0.2
5727 .211G3 5729 .28802 5771 .50035
6 SAO 1 Star Catalog 57697 .29014 | 57727 .41381 57756 .29605 0.0 0.3
- 57712 .38963 57714 .38860 57787 .22177
; SAO 1 Star Catalog 57697 .22680 57727 .54038 57756 ..23282 0.1 0.3
57712 .48492 57714 .29328 57787 .22180
8 SAO 1 Star Catalog 57697 .16048 57727 .67490 57756 .16462 0.3 0.2
57712 .58651 57714 19247 57787 .22102
9 SAO 2 Star Catalog 76992 .41312 77002 .06584 77014 .52104 5.6 0.4 |
76979 .41741 77009 .27000 77031 .31259
10 SAO 2 Star Catalog 76992 .39961 77002 .08491 77014 .51548 5.5 04 |a
76979 .41072 77009 .28420 77031 .30508
11 SAO 2 Star Catalog 76992 .38345 77002 .10811 77014 .50844 5.3 01 |a
76979 .40264 77009 .30138 77031 .29598
12 SAO 2 Star Catalog 76994 .40539 77022 .14933 77023 .44528 0.3 0.3
76980 .31448 77003 .33273 77033 .35279
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13 SAO 2 Star Catalog 76994 .40438 77022 .11618 77023 .47944 0”3 0”3
76980 .33028 77003 .30702 77033 .36270
14 SAO 2 Star Catalog 76994 .40476 77022 .08168 77023 .51356 0.1 0.0
76980 .34693 77003 .28069 77033 .37238 .
1967 IV Seki
1 SAO 2 Star Catalog 88379 .32047 88450 .36964 88452 .30989 0.0 0.6
88395 .36294 88411 .35160 88485 .28546
2 SAO 2 Star Catalog 88379 .29091 88450 .40378 88452 .30531 0.3 0.6
88395 .35796 ‘88411 .52648 88485 .31556
3 SAO 2 Star Catalog 88379 .25007 88450 .45295 88452 .29698 0.4 0.5
88395 .34954 88411 .29371 88485 .35675
4 SAO 2 Star Catalog 88379 .22758 88450 ..48089 88452 .29153 0.2 0.4
88395 -.34428 88411 .27643 88485 .37929
5 SAO 2 Star Catalog 88379 .18661 88450 .52960 88452 .28379 0.3 0.6
88395 .33633 88411 .24287 88485 .42080
1967 V P/Tuttle
1 SAO 2 Star Catalog 74383 .14830 74395 .49983 74397 .35187 0.7 0.2 | »
74381 .51264 74411 .47025 74421 .01711
2 SAO 2 Star Catalog 74383 .13020 74395 .52074 74397 .34906 0.7 0.2 | &
74381 .50798 74411 .46733 74421 .02469
3 SAO 2 Star Catalog 75175 .20954 92822 .49389 92838 .29657 0.4 0.5 | »
75175 .29071 92822 .47913 92846 .23016 : :
4 SAO 2 Star Catalog 75175 .19237 92822 .48927 9283, .31836 0.5 0.5 | b
75175 .27951 92822 .47342 92846 .24707
b) SAO 2 Star Catalog 75175 .18401 92822 .48962 92838 .32637 0.3 0.4
75175 .27328 92822 .47340 92846 .25332 - :
6 SAO 2 Star Catalog 93060 .13568 93074 .47320 93084 .39112 0.7 0.2
93060 .23754 93066 .33483 93094 .42763 |
7 SAO 2 Star Catalog 93060 .11900 93074 .45024 93084 .43076 0.7 0.2
93060 .24878 93066 .30257 93094 .44865 . '
8 SAO 2 Star Catalog 93060 .11240 93074 .%4296 93084 .44464 0.1 0.1
93060 .25196 93066 .29194 93094 .45610 . :
1967 X P/Tempel 2
1 SAO 3 Star Catalog 142314 .33259 142328 .19986 142352 .46755 0.5 0.3
142314 .33517 142340 .40642 142351 .25841
2 SAO 3 Star Catalog 142314 .32681 142328 .20345 | 142352 .46974 0.2 0.6
142314 .33130 142340 .40708 142351 .26162
3 SAO 3 Star Catalog 142351 .74947 142366 .06348 142371 .18705 0.0 0.3
- 142328 .30714 142356 .20577 142371 .48709
4 SAO 3 Star Catalog 142351 .74683 142366 .07495 142371, .17822 0.3 0.3
142328 .30571 142356 .20970 142371 .48459
5 SAO 3 Star Catalog 161596 .35259 161597 .37103 161653 .27638 0.1 1.1
161595 .45474 1€1620 .38972 161651 .15554
6 SAO 3 Star Catalog 161596 .37419 161597 .34760 161653 .27821 0.2 1.2
161595 .47067 161620 .36155 161651 .16778
1967 XI P/Reinnuth 2
1 SAO 2 Star Catalog 128090 .27861 128095 .27658 128115 .44481 0.7 0.2
128084 .05842 128102 .56750 128109 .37408
2 SAO 2 Star Catalog 128090 .29233 128095 .27594 128115 .43173 1.0 0.7 c
128084 .07567 128102 .56010 128109 .36423
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No. Catalogue Star Numbers and Dependences Aa cosO| Ad | Note
1967 XIV P/Wirtanen
1 SAO 3 Star Catalog 130780 .51124 130800 .11313 130816 .37563 0”4 0%9 c
130779 .21526 130787 .42126 130816 .36348
2 SAO 3 Star Catalog 130780 .52274 130800 .10165 130816 .37561 0.9 0.2
130779 .21166 130787 .43352 130816 .35482
3 SAO 2 Star Catalog 111349 .22521 111350 .58823 111360 .18656 0.2 0.2
111327 .25297 111350 .52592 111379 .22111
4 SAO 2 Star Catalog 111349 .25330 111350 .58088 111360 .16582 0.2 0.4
111327 .27058 111350 .50687 111379 .22255 :
1968 I Ikeya—Seki
1 SAO 2 Star Catalog 121794 .25299 121833 .4093‘2 121841 .33769 0.2 0.3
121792 .28594 121817 .34339 121863 .37067
2 $A0 2 Star Catalog 121794 .25102 121833 .41207 121841 .33691 0.5 0.2
121792 .28311 121817 .34625 121863 .37064
3 SAO 2 Star Catalog 121794 .24911 121833 .41530 121841 .33559 0.2 0.2
’ 121792 .27962 121817 .34981 121863 .37057
4 SAO 2 Star Catalog 121794 .24701 121833 .41869 121841 .33430 0.2 0.1
121792 .27608 121817 .35351 121863 .37041
5 SAO 2 Star Catalog 121817 .45728 121850 .30885 121863 .23387 0.8 0.1
121793 .31626 121855 .44669 121863 .23705
6 SAO 2 Star Catalog 121817 .45353 121850 .31583 121863 .23064 0.9 0.1
121793 .31423 121855 .45329 121863 .23248
7 SAO 2 Star Catalog 121817 .45161 121850 .31973 121863 .22866 13 0.1
121793 .31314 121855 .45703 121863 .22983
1968 II P/Schwassmann—Wachmann
1 SAO 2 Star Catalog 78056 .50106 632 .32458 78077 .17436
AGK2 +21° 625 .28495 78077 .37679 634 .33826 0.2 0.1
2 SAO 2 Star Catalog 78056 .51595 632 .31915 78077 .16490
AGK2 +21° 625 .28923 | 78077 .37258 634 .33819 0.1 [0:0 }ee
1968 IV Tago—Honda—Yamamoto
1 SAO 1 Star Catalog 12813 .44763 12828 .44182 12848 .11055 0.1 0.3
12809 .42910 12831 .45870 12848 .11220
2 SAO 1 Star Catalog 12813 .44424 12828 .43150 12848 .12426 0.2 0.4
12809 .42540 12831 .44825 12848 .12635
3 SAO 1 Star Catalog 12813 .41788 12828 .34795 12848 .23417 0.4 0.0
12809 .39569 12831 .36479 12848 .23952
4 SAO 1 Star Catalog 12813 .41098 12828 .33009 12848 .25893 0.5 0.1
12809 .38831 12831 .34680 12848 .26489
5 SAO 1 Star Catalog 12955 .15507 12984 .26236 12985 .58257 0.0 0.1
12968 .13037 12978 .19996 12985 .66967
6 SAO 1 Star Catalog 12955 .14974 12984 .25923 12985 .59103 0.1 0.2
12968 .12376 12978 .19671 12985 .67953
7 SAO 1 Star Catalog 12955 .07652 12984 .22390 12985 .69958 0.0 0.1
12968 .03200 12978 .15635 12985 .81165
8 SAO 1 Star Catalog 12955 .06722 12984 .21916 12985 .71362 0.0 0.1
12968 .02042 12978 .15107 12985 .82851
9 SAO 1 Star Catalog 25010 .19066 25054 .47089 25056 .33845 0.2 0.2 b d
25043 .65797 25049 .14931 25069 .19272 ’
10 SAO 1 Star Catalog 25010 ..18264 25054 .48813 25056 .32918 0.0 0.1 bd
25043 .65900 25049 .13927 25069 .20173
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No. Catalogue Star Numbers and Dependences Aa cosB A8 Note
1968 V Whitaker—Thomas
1 SAO 1 Star Catalog 1342 ,51889 64712 .16391 64732 .31720 00 0”8 c
AGK2  +31° 64712 .52297 64723 .43451 64748 .04252 : :
2 SAO 1 Star Catalog 1342 .51540 64712 .16925 64732 .31535 .
o 9.2 0.5 c
AGK2 +31 64712 .52590 64723 .43180 64748 .04230
1968 VI Honda
1 SAO 1 Star Catalog 40101 .21315 40082 .47941 éOlGR 30744 0.5 0.2
40149 .40024 40065 .27280 40106 .32696
2 SAO 1 Star Catalog 40092 .69260 40113 .10527 40131 .20213 0.1 0.4
AGK2 +47* 507 .29313 40118 .36931 40141 .33756 : :
3 SAO 1 Star Catalog 40092 .68576 40113 .12516 40131 .18908 0.3 0.6
AGK2 +47° 507 .29872 40118 .34735 40141 .35393 : :
4 SAO 1 Star Catalog 463 .45378 25046 .13606 25079 .41016
o 0.2 0.1
AGK2 +51 25024 .41309 466 .25266 25073 .33424
5 SAO 1 Staré:atalog ) 463  .44209 25046 .15075 25079 .40716 0.1 0.8
AGK2 +51 25024 .41022 466 .27527 25073 .31451
6 SAO 1 Star Catalog 25046 .36386 25055 .37838 25066 .25776 0.2 0.1
25035 .36035 25055 .42438 25079 .21527
7 SAO 1 Star Catalog 25046 .33729 25055 .42524 25066 .23747 0.1 0.3
25035 .33421 25055 .46686 25079 .19893
8 SAO 1 Star Catalog 24993 .29712 25009 .29012 455 41276
AGK2  +54° 25006 .44297 | 25029 .16447 454 .39256 0.1 fo.1
9 SAO 1 Star Catalog 24993 .24586 25009 .36576 455 .38838
AGK2 +54° 25006 .41314 25029 .21719 454 .36967 0.1 0.1
10 SAO 1 Star Catalog 24993 .17431 25009 .47397 455 .35172
AGK2 +54° 25006 .37469 25029 .29069 454 .33462 0.2 0.2 b
11 SAO 1 Star Catalog 13284 .61664 13294 .210681 13301 .16655 0.5 0.1
AGK2 +65° 13278 .63618 277 .22316 13305 .14066 : :
12 SAO 1 Star Catalog 13284 ,62776 13294 .19862 13301 .17362
AGK2 +65° 13278 .64129 277 .20709 13305 .15162 0.4 0-3
13 SAO 1 Star Catalog 13284 .64116 13294 .17595 13301 .18289
AGK2  +65° 13278 ,64738 277 .18733 13305 .16529 0.4 0.2
14 SAO 1 Staré:atalog 13284 .65101 13294 .15816 13301 .19083 0.9 0.2
AGK2 +65 13278 .65188 277 .17223 13305 .17589
1968 VII Bally—Clayton
1 SAO 1 Star Catalog 66093 .48671 1527 ,17702 66112 .33627 0.6 0.5 b
AGK2 +31° 66089 .16096 66093 .60730 66139 .23174 : .
2 SAO 1 Star Catalog 66093 .48519 1527 47729 66112 .33752 0.6 0.3
AGK2 +31° 66089 .16123 66093 .60628 66139 .23249
1969 I Thomas
1 SAO 1 Star Catalog 720 .33378 730 .31756 765 .34866 0.2 0.4 c
716 .35114 724 .21092 765 .43794
2 SAO 1 Star Catalog 720 .33309 730 .31915 765 .34776 0.3 0.2
716 .35078 724 .21182 765 .43740
3 SAO 1 Star Catalog 720 .28915 730 .49258 765 .21827 0.2 0.5
716 .31338 724 .34743 765 .33919
4 SAO 1 Star Catalog 720. .28830 730 .49618 765 .21552 0.1 0.7
716 .31268 724 .35018 765 .33714
5 SAO 1 Star Catalog 720 .12330 724 .51486 730 .36184 0.3 0.1
716 .24390 724 .60154 751 .15456
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1969 V P/Honda-Mrkos—Pajdusdkova
1 SAO 2 Star Catalog 118192 .40461 118202 .24005 118213 .35534 0”3 02 | @ a
118179 .30059 118213 .41444 118214 .28497 ’
2 SAO 2 Star Catalag 118192 .39240 118202 .24722 118213 .36038 0.4 0.0 ad
118179 .29519 118213 -.40964 118214 .29517 '
3 SAO 2 Star'Catalog 118192 .37233 118202 .25_913 118213 .36854 0.2 0.4 | ad
118179 .28615 118213 .40195 118214 .31190
1969 VI P/Faye
1 SAO 2 Star Catalog 94382 .15568 94429 .22205 94444 .62227 0.2 0.1
94417 .12285 94429 .58283 94434 .29432
2 SAO 2 Star Catalog 94382 .14948 94429 .23527 94444 .61525 0.3 0.4
94417 .11009 94429 .58064 94434 .30927
3 SAO 2 Star Catalog 94382 .58638 94429 .14319 94444 .26543 0.1 0.0 b
94417 .63272 94429 .29826 94434 .07802
4 SAO 2 Star Catalog 94382 .59124 94429 12406 94444 .28470 0.1 0.1 b
94417 .61587 - 94429 .29222 94434 .09191
5 SAO 2 Star Catalog 94382 .59233 94429 .11771 94444 .28996 0.1 0.0
94417 .61358 94429 .29079 94434 .09563
1969 VII Fujikawa
1 SAO 2 Star Catalog 95082 .20567 95086 .37752 95127 .41681 0.1 0.3
95049 .17895 95091 .44656 95142 .37449
2 SAO 2 Star Catalog 118118 .26326 118151 .48351 118154 .25323 0.1 0.2 | a4
118117 .20670 118146 .36483 118151 .42847
3 SAO 2 Star Catalog 118118 .25285 118151 .48308 118154 .26407 0.1 03| a4
118117 .19531 118146 .36933 118151 .43536
4 SAO 2 Star Catalog 118118 .23775 118151 .48389 118154 .27836 0.2 0.3 ] ad
118117 .17878 118146 .37473 118151 .44649
1969 IX Tago-Sato—Kosaka
1 SAO 3 Star Catalog 141167 .40007 141182 .07230 141196 .52763 0.5 0.4
141165 .39809 141182 .22292 141199 .37899
2 SAO 3 Star Catalog 141166 .39035 141196 .18038 141205 .42927 0.4 0.3
141165 .42854 141199 .04074 141205 .53072
3 SAO 3 Btar Catalog 141166 .38503 141205 .20787 141223 .40710 0.1 0.0 c
141169 .32536 141205 .58099 141230 .09365
4 SAO 3 Star Catalog 141169 .32794 | 141205 .11765 141230 .5>441 0.2 0.7] ¢
- 141168, .14480 141205 .36944 141218 .48576 :
5 SAO 2 Star Catalog 109715 .26799 109741 .14101 109745 .59100 1.3 0.7
109712 .37040 | 109746 .22034 109751 .40926 : '
6 SAO 2 Star Catalog 109715 .25354 109741 .18485 109745 .56161 0.2 0.4
. 109712 .36336 109746 .19654 109751 .44010 :
7 SAO 2 Star Catalog 109715 .20475 109741 .32782 109745 .46743 0.8 0.0
109712 .34055 109746 .11960 109751 .53985
8 SAO 2 Star Catalog 109810 .24537 109820 .44891 109833 .30662 1.1 0.0
109791 .27562 109832 .53283 109833 .19155 '
9 SAO 2 Star Catalog 109810 .24445 109820 .42886 109833 .32669 1.1 0.0
109791 .26919 109832 .50315 109833 .22766
10 SAO 1 Star Catalog 55623 .65301 55657 .12496 55707 .22203 0.7 0.1
55592 .36768 55657 .16348 55682 .46884 :
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No. Catalogue Star Numbers and Dependences Aa cos&| A8 |Note
11 SAO 1 Star Catalog 55623 .64171 55657 .13646 55707 .22183 o’s 0”2
55592° .36130 55657 .17172 55682 .46697 : '
12 SAO 1 Star Catalog 55623 .55596 55657 .22486 55707 .21918 0.0 0.6
55592 .31290 55657 .23498 55682 .45212 :
13 SAO 1 Star Catalog 55623 .51285 55657 .26989 55707 .21726 0.0 0.6 | e
55592 .28866 55657 .26778 55682 .44356
1970 II Bennett
1 SAO 1 Star Catalog 5316 .84398 5333 .09012 5347 .06590 0.8 0.5
5291 .23083 5330 .44275 5333 .32642 :
2 SAO 1 Star Catalog 5316 .48782 5333 .48213 5347 .03005 0.6 0.2
5291 .13772 5330 .24735 5333 .61493
3 SAO 1 Star Catalog 5316 .470R8% 5333 .49826 5347 .03089 0.3 0.4
5291 .13206 5330 .24086 5333 .62708
1970 III Kohoutek
1 SAO 2 Star Catalog 86793 .22699 86798 .58237 86799 .19064 0.4 05| e
86760 .11555 86792 .54772 86827 .33673
2 SAO 2 Star Catalog 86793 .46981 86798 .32053 86799 .20966 0.5 1ol e
86760 .13322 86792 .58094 86827 .28584
1970 X Suzuki—-Sato-Seki
1 SAO 2 Star Catalog 103242 .56763 | 103266 .33846 103279 .09391 0.1 0.2
103238 .26699 103242 .53335 103307 .19966 : N
1970 XV Abe
1 SAO 1 Star Catalog 55436 .37411 55444 .15902 55474 .46687 0.5 0.1
55436 .55196 55475 .37852 55478 .06952 . :
2 SAO 1 Star Catalog 55436 .42005 55444 ,10537 55474 .47458 0.2 0.5
55436 .55676 55475 .34396 55478 .09928
3 SAO 1 Star Catalog 55436 .44066 55444 .08186 55474 .47748 0.1 0.7
55436 .55924 55475 .32855 55478 .11221 :
4 SAO 1 Scar Catalog 55436 .46055 55444 .06042 55474 .47903 0.0 04l s
55436 .56244 55475 .31429 55478 .12327 . :
5 SAO 1 Star Catalog 55400 .26241 55421 .60779 55454 .12980 . -
55394 .54294 55443 .24030 55456 .21676 . :
6 SAO 1 Star Catalog 55400 .24167 55421 .64114 55454 .11719 0.0 0.1
55394 .55354 55443 .21808 55456 .22838 : :
7 SAO 1 Star Catalog 55400 .21031 55421 .69057 55454 .09912 0.0 0.1
55394 .56891 55443 .18442 55456 .24667 . .
8 SAO 1 Star Catalog 55400 .19834 55421 .70886 55454 .09280
55394 .57450 | 55443 .17177 | ss5456 .25373 0.4 103
9 SAO 1 Star Catalog 55400 .18982 55421 .72294 55454 .08724
55394 .57905 55443 .16242 55456 .25853 0.1 0.1
10 SAO 1 Star Catalog 37869 .23501 37907 .37340 55439 .39159
37868 .37808 37930 .30146 55439 .32046 9.3 0.4
11 SAO 1 Star Catalog 37869 .22732 37907 .39940 55439 .37328
37868 .38012 | 37930 .33185 | 55439 .28801 0.6 ] 0.4
12 SAO 1 Star Catalog 37869 .21953 37907 .42594 55439 .35453
37868 .38236 37930 .36287 55439 .25477 1.0 0.3
13 SAO 1 Star Catalog 37869 .21102 37907 .45285 55439 .33613
37868 .38392 37930 .39456 55439 .22152 1.1 0.3
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14 SAO 1 Star Catalog 10003 .37224 10039 .40245 10080 .22531 o' o'l
9992 .43504 10053 .23096 10080 .33400 : :
15 SAO 1 Star Catalog 10003 .39665 10039 .39717 10080 .20618 0.6 0.2
9992 .45595 10053 .21821 10080 .32584 . :
16 SAO 1 Star Catalog 10003 .40909 10039 .39476 10080 .19615 0.3 0.5
9992 .46681 10053 .21180 10080 .32139 : '
17 SAO 1 Star Catalog 17772 .14933 17776 .22202 17813 .62865 0.3 0.7 b
17767 .18651 17774 .26800 17819 .54559
18 SAO 1 Star Catalog 17772 .20380 17776 .20766 17813 .58854 0.1 6.1 | s
17767 .23149 17774 .25244 17819 .51607 :
19 SAO 1 Star Catalog 17772 .24026 17776 .19580 17813 .56394 0.3 0.1
17767 .25900 17774 .24308 17819 .49792 .
20 SAO 1 Star Catalog 17675 .35102 17676 .34472 17706 .30425 0.1 0.4
17675 .44702 17677 .27245 17709 .28053
21 SAO 1 Star Catalog 17675 .32016 17676 .42622 17706 .25362 0.6 0.0
17675 .43165 17677 .33709 17709 .23126
22 SAO 1 Star Catalog 17675 .29768 17676 .48376 17706 .21856 0.9 0.2
17675 .42036 17677 .38257 17709 .19707
23 SAO 1 Star Catalog 17675 .25205 17676 .60378 17706 .14417 0.8 0.3
17675 .39799 17677 .47791 17709 .12410
24 SAO 1 Star Catalog 17579 .36178 17580 .26483 17641 .37339 0.7 0.1
17579 .36581 17611 .44123 17641 .19296
25 SAO 1 Star Catalog 17579 .32846 17580 .30517 17641 .36637 0.7 0.1
17579 .33320 17611 .50825 17641 .15855
26 SAO 1 Star Catalog 17579 .27390 17580 .37149 17641 .35461 0.4 .
17579 .27969 17611 .61848 17641 .10183
27 SAO 1 Star Catalog 30423 .38528 17525 .40687 30459 .20785 0.1 0.3
30424 .44484 17525 .39138 17536 .16378 : .
28 SAO 1 Star Catalog 30423 .40509 17525 .39047 30459 .20444 0.1 0.1
30424 46322 17525 .37779 17536 .15899
29 SAO 1 Star Catalog 30423 .41701 17525 .37824 30459 .20475 1.2 0.7
30424 .47535 17525 .36719 17536 .15746
30 SAO 2 Star Catalog 101896 .23413 | 101914 .43573 | 101946 .33014 0.2 0.6
101870 .16984 | 101924 .46672 | 101944 .36344
31 SAO 2 Star Catalog 101896 .23682 | 101914 .43147 | 101946 .33171 0.2 0.3
101870 .17102 | 101924 .46315 | 101944 .36583
32 SAO 2 Star Catalog 101896 .23959 | 101914 .42681 | 101946 .33360 0.5 1
101870 .17206 | 101924 .45972 | 101944 .36822
33 SAO 2 Star Catalog 101896 .49094 | 101933 .31056 | 101946 .19850 0.2 0.2
. 101897 .42617 | 101914 .31765 | 101957 .25618
34 SAO 2 Star Catalog 101896 .49035 | 101933 .31475 | 101946 .19490 0.4 0.0
101897 .42776 | 101914 .31501 | 101957 .25723 ’ :
1971 1 P/Encke
1 SAO 2 Star Catalog 107091 .30148 | 107110 .39416 | 107130 .30436 0.2 04 | o
107091 .25767 | 107114 .68573 | 107132 .05660 :
2 SAO 2 Star Catalog 107091 .34336 | 107110 .34702 | 107130 .30962 0.5 o1 | e
107091 .28941 | 107114 .65128 | 107132 .05951
3 SAO 2 Star Catalog 107023 .24574 | 107028 .20869 | 107057 .54557 0.6 0o | €
107000 .16062 107049 .51633 107056 .32305 :
4 SAO 2 Star Catalog 106886 .20487 106888 .56461 | 106934 .23052 0.6 0
106864 .27553 106904 .26685 | 106913 .45761 ) -4 ¢
5 SAO 2 Star Catalog 106886 .14975 106888 .65167 | 106934 .19858 0.1 0.2
106864 .3079i 106904 .22437 | 106913 .46772 ) ) c
6 SAO 2 Star Catalog 106886 .13218 106888 .68462 | 106934 .18320 o1 0.2
106864 .32325 106904 .20637 | 106913 .47038 ’ : i
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No. Catalogue Star Numbers and Dependences Aa cos 8] AS Note
) l .
1971 Toba
1 SAO 2 Star Catalog 127307 .23562 127311 .44291 127343 -.32147 0.0 1.1
127280 .33093 127334 .32256 127345 .34651 : :
2 SAO 2 Star Catalog 127307 .23148 127311 .45154 127343 .31698 1.2 0.6
127280 .33344 127334 .31655 127345 .35001 . ’
3 SAO 2 Star Catalog 127307 .22621 127311 .45341 127343 .32038 0.1 0.4
127280 .33065 127334 .31645 | 127345 .35290 ' :
Notes to Table 2
a — bad atmospherical condition; agitation,
b — measurement difficult, images of bad quality,
¢ — comet image extremely faint, measurement difficule,
d — comet low above horizont,
e — photographed through the veil of clogds,
f — exposure with short focal camera 11 cm f/4.5,
g — last position photographed with 60 cm f/5.5 reflector,
b — first position photographed with 30 cm f/5 astrograph.
Table 3
A8 | Aa cos® 071 | o072 | o%4 026 078 | 17 ”2 14 | 1%6 | 1%8 | 2%0 | 270 3
< <
0%1 25 6 18 11 6 1 2 1 - - 1 1 |72
0%2 11 8 11 7 7 4 - 1 1 - - - 50
0%4 20 13 13 9 1 3 2 - - - - 2 63
0%6 6 .5 10 3 3 2 1 - - - - - 30
0.8 6 1 3 1 3 1 1 1 - - - - ¥7
1%0 1 - 3 - 1 1 - - - - - _ 6
1”2 2 2 - 2 - - - - - - _ - 6
1%4 - - - - 1 1 - - - - - - 2
1%6 - - - - - - - - - - - - 0
18 - - - - - - - - - - - - 0
2°.0 - - - - - - - - - - - - 0
2%0 1 - - - - - - - - - - - 1
b 72 35 58 33 22 13 6 3 1 0 1 3 247
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Table 4

i Provi- Number Provie Number
Definitive |sional Name of Definitive | sional Name of .
designation| desig- positi- designation| desige posi=

nation tions nation tions
1963 VIII |1963d | Keams—Kwee 2 1968 II 1967i P/Schwassmann—Wachmann 2
1964 111 1963i P/Kopff 8 1968 IV 1968a Tago—Honda-Yamamoto 10
1964 VIII |1964f Ikeya 20 1968 vV 1968b Whitaker—Thomas 2
1964 IX  [1964h Everhart 9 1968 VI | 1968¢c Honda 14
1965 VIII |1965¢f Ikeya—Seki 22 1968 vII | 1968d Bally-Clayton 2
1965 1X  |1965h Alcock 12 1969 1 1968; Thomas 5
1966 II 1966¢ Barbon 4 1969 v 1969e P/Honda-Mrkos —Pajdusakova 3
1966 Il |1965d | P/van Biesbroeck 23 1969 Vi [1969a | P/Faye 5
1966 V 1966b Kilston 9 1969 vII  |1969d Fujikawa 4
1967 III 1967¢ wild 14 1969 IX 1969g Tago—Sato—Kosaka 13
1967 1V 1967b Seki 5 1970 11 1969i Bennett 3
1967 V 19672 Tuttle 8 1970 111 1969b Kohoutek 2
1967 X 1967d | P/Tempel 2 6 1970 X 1970m Suzuki-—Sato—-Seki 1
1967 X1 [1967¢ | P/Reinmuth 2 2 1970 XV |1970g Abe 34
1967 XIV [1967k | P/Wirtanen 4 197111 |19701 | P/Encke 6
1968 1 1967n Tkeya=Seki 7 1971V |1971a Toba 3
Table 5
Name Abbr. Period E xposures Measurements Reductions

M. Antal A 1964-1971 247 262 63

A. Antalovad Aa 1964-1965 - 1 5

$. Dendis De 19651970 7 - 39

L. Petrik Pe 1970 10 - -

J. Zverko Zv 1968 - 1 -
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POZOROVANIA KOMET V OBSERVATORIU NA SKALNATOM PLESE
V ROKOCH 1964 -1971

M. ANTAL

Astronomicky dstav Slovenskej akadémie vied, Skalnaté Pleso, Ceskoslovensko

.
Resume

V préci si zhrnuté vysledky 264 fotografickych pozi¢nych pozorovani 32 komét, ziskanych v Astrono-
mickom dstave Slovenskej akadémie vied na Skalnatom Plese v rokoch 1964—1971. Sledovanie pohybu
komét patri k stidlym programom observatdria v ramci vyskumu medziplanetarnej hmoty. V podstate tato
praca nadvizuje na sihrn vysledkov z pozorovani komét na Skalnatom Plese v rokoch 1946—1963 (Kre-
sak, Antal 1966).

Pozorovaci materidl sme ziskali dvoma pristrojmi: do novembra 1965 Zeissovym reflektorom 60 cm
f =329 cm a od roku 1966 astrografom 30 cm f/5. PouZité fotografické platne boli prevazne znacky
ORWO, emulzie ZU 1, ZU 2, a NP 27. Snimky sme premeriavali na Zeissovom pristroji na meranie pra-
vouhlych stradnic — Koordinatenmessgerat 30 x 30. Kométa i referencné hviezdy sa na kazdej platni
merali niekolkokrdt v oboch sdradniciach a na dalS$i vypolet sa pouzili stredné hodnoty. Vyber referen-
énych hviezd sa zameriaval predovsetkym na slabsie hviezdy so zndmymi vlastnymi pohybmi a s vhod-
nym rozlozenim v tesnej blizkosti kométy. Pri spracivani pozorovani do roku 1966 sme pouZivali Yalské
katalégy, pripadne AGK, s katalégom vlastnych pohybov hviezd EBL, . Neskér sa ddaje o referenénych
hviezdach preberali temer vyluéne z hviezdnych katalégov Smithsonian Astrophysical Observatory.
Okrem niekolkych vynimiek sa poloha kométy uréovala pomocou dvoch trojic referenénych hviezd. Takto
sme ziskali dve nezavislé uréenia ekvatoreélnych stradnic kométy, ktoré popri kontrolnej funkcii po-
skytovall informaciu o presnosti merani. Merania Schlesingerovou metédou dependencii sa redukovali
prevazne na pocxtacoch ZRA 1 a GIER Ustavu technickej kybernetiky SAV v Bratislave.

Vysledky si usponadane do dvoch tabuliek. Tabulka 1 obsahulc polohy komét, zoradenych podla de-
finitivneho oznacenia. V prvom stlpci je poradové ¢&islo poznc1c v dalsich stred expozicie v U.T., rek-
tascenzia a deklinicia pre ekvinokcium 1950,0, dizka expozicie v minitach a v poslednych dvoch skrat-
ky mien pozorovaterov a poctarov (Obs. = pozorovater M+R = meral a redukoval; malym pismenom ¢ si
oznacené polohy redukované pocitacom). Dopliujice idaje k poslednym dvom rubrikim obsahuje tabulka
5. Tabulka 2 m4 poradové &isla poloh v prvom stipci zhodné s predchadzajicou. Dalsie stlpce obsahujd
nazov a Cislo zvazku, resp. zénu pouZitého katalégu, Cisla referencénych hviezd a k nim prislichajice
dependencie. V poslednych stlpcoch st rozdiely medzi polohami kométy z dvoch nezav1slych trojuhol-
nikov Aa cos8 a Ad v oblikovych sekundidch a napokon pripadné poznamky, ku ktorym sd vysvetlivky
za tabulkou 2. Tabulka 3 informuje o presnosti merani 247 poloh. KaZzd4 z nich bola zaradena do pri-
slusného intervalu podla velkosti rozdielu Aa cosd a A& dvoch nezavisle uréenych ekvatoreélnych st-
radnic z dvoch trojuholnikov referencnych hviezd. Z tabulky vidiet, Ze viac ako polovica poloh mé roz-
diely v oboch siiradniciach pod 075 a vy3e 90 % poloh <1,0. Tieto uda]e hovoria v podstate o presnosti
merani referenénych hviezd. Presnost polch komét s ]adrom alebo vyraznou centrdlnou kondenziciou
by vo vaésine pripadov mala byt pod I'v obidvoch stradniciach pri pozorovani zo 60 cm reflektora a pod
Z pri merani z 30 cm astrografu. Pri slabjch kométach bez jadra alebo centrilnej kondenzicie dosahuje
pravdepodobna chyba najviac dvojndsobnd hodnotu. O, rdvnenost tohto predpokladu vyplyva z porovna-
nia vacésich sérii poldh s presnymi efemeridami. V tabulke 4 je zoznam pozorovanych komét a pocet zis-

kanych poldh. Tabulka S uvidza zoznam spolupracovnikov a podava prehlad o ich @&asti na pozorova-
niach, meraniach a redukciach.
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HABJIDJIEHNS KOMET HA OBCEPBATOPUU CKAJHATE IIJIECO B 1964-1971 I'T".

M. AHTAI

Acmposomunecrui uscmumym Crosayros Axademuu Hayx, Cxainame llneco, Yexocrosaxua

Pezwme

B pabore comepxarcs pesyabrarhi 264 dororpaduieckux noroxenuit 32 komer, noayueHnbix B 1964
—1971 rogax B AcTpoHoMuueckoM uHcTuTyTe CioBalKoil Akagemun HayK, i€ UCCAENOBAHUE [BUXEHUA
KOMeT SBASIETCH OJHOM M3 NMOCTOSHHBIX 3ajay B [POrpamMMe U3YYeHMs MEXIIAHETHOrO BemecTBa. Jra
pabora cBsizaHa ¢ pesyabraramu Habmoperuit komer na Ckaanarom [lnece B 1946—1963 rr. (JI. Kpecax
— M. Anran 1966).

Habaonaembiii Marepuan mosyyeH Ha gByx uHCTpyMeHTax — 60 cM LeficoBckom peduekTope cBero:
cunoft 1:5.5 (o Hosi6ps 1965r) u 30 cm acrporpade cBerocunoit 1:5: (¢ 1966 r.). Bblm ucnoab30BaHb:
doTorpaduueckue niacTuHKu npeuMymectsenHo upmbl OPBO smyancuit 3Y 1, 3V 2 u HIT 27. Caumku
oGpabarbiBamch Ha leficoBCKoM npubope Ajs u3MepeHus npAMOyroJbHbIX koopauuar Koomece 30 x 30.
Komera 1 onopHbie 3Be31bl UBMEPAIUCH HA KaXol I1aCTUHKE HECKOJBKO pas Mo KOOpAMHATAM U B [albe
HeflmMX BbIUMCIEHUSX UCMOJAb30BAMICH UX CpenHeaputdMeTnyeckue 3Hauenus. [lpu BbiGope penepoB oT-
[aBaJoCh NMPEUMYMECTBO CAabbiM 3BE31aM C U3BECTHBIMM COOCTBEHHBIMM [JBMXEHUSAMM, KOTOpbIE PACIO-
JIOXEHbl B HENoCpeACTBeHHO# 6au3ocTu ¢ KoMeroil. [Jnsi o6paboTku HabuoaeHui, BbINOJHEHHBIX 10 1966
T., UCIIOJIb30BAIMCH B oCHOBHOM Einbckue karajoru, a trakxe AI'K, ¢ karajorom coGCTBEHHbIX JBUXEHNI

3Bé3gbl EBJL,. B nanbuefiieM ganuble 06 onopHbIX 3B831aX 6paiuch rJaBHBIM 06pa3oM U3 3BE3AHOTO Ka-
rajora CMeTcunuanckoi acrpodusnueckoit o6cepsaropuu. Kpome HECKOMbKUX ClyyaeB s onpeaenenms
T0JIOXEHUs] KOMET UCIOJb30BaJIUCh [BA TPEYyroJbHUKa OMOpHbIX 3B&311. TakuM 0Gpa3oM Moay4ajoch [Ba
HEe3aBMCUMbIX OTpe/eieHus] SKBaTOPUAJbHBIX KOOPAMHAT KOMEThbl, KOTOpble, KpoMe B3aUMHOI0 KOHTPOJ,
paBamu uHGoOpMalMio O TOYHOCTH u3Mepenuit. Pepykuust usMepenuii mpousBomuaacs ua IBM "3PA 1"
u "I'MEP" Uucturyra Texumyeckoit kubepHeruxn CioBalkoit akaneMun nayk B Bpatucaase.

Pesyabrarhl NpuBefeHbl B AByX Tabiuuax. Tabmua 1 comepXuT mojioxeHus KOMET, KOTOpble ynops-
[OYEHbl, COrJACHO MX OKOHYATEeNbHbiM OOO3HaueHMsM. B mepBoit KoJiOHKE naHbl MOpSAKOBbIE HOMEpA,
noaoxenufi, B nasbHeiumx — cpemmud skcnosuiuit B MB, mpsAMoe BoCX0OX[EHME U CKIOHEHHE OTHECEHHbIe
K 1950.0 — pmHa sxcro3uiumii B MUHYTaX 1 B NIOCIEIHNX IBYX— COKpalleHHoe obo3Hauenne Habumonaredneii u Bbluuc-
aureneit (Obs. — nabmonareny, M+R — COTPYIHMKM: YUYACTBOBABIME B M3MEPEHNAX Y BhIUMCICHUAX; Maoi 6ykBoit
¢ 0603HAYA0TCS TON0XEeH!s, BblUMCIeHHble HA Mamuue). B Tab. 5 nanbl gomosHUTE bHbIE [AHHbIE K T0C-
Je[HMM BYM KojoHKaM. B raGauue 2 B nepBoM crosiblie nainTCa Te Xe NopsAKoBble HoMepa MoJjoXeHui
KoMeT, uTo ¥ B Tab. l. /lanbHeilue KOJOHKM COREpXar HAUMEHOBAHME ¥ HOMEp TOMA UCIOJb30BaHOTO
Karajora (B HEKOTOPbIX CIy4asX M 30HA) HOMEpa OMOPHBbIX 3BE31 M OTHOCAWMECS K HUM [AETeHIEHLUM.
B nocaensux croabuax npuBeneHbl pasHibl MEX/1Y MOJOXEHUAMU KOMETbI, NOJMyUYEHHbIE U3 IBYyX He3aBu-
CUMBIX TPeYroJbHMKOB Aa cos & u AS B CeKyHzax myru u npumeuanus, oObACHEHMS K KOTOPbIM mpuBe-
feHbl nocje tabautpbl. Ta6. 3 conepxut undopmaiuio o Tousnoct usmepenuit 247 nonoxeunit. B uelt gano
KOJIMYECTBO MOJNOXKEHU, NPUHALJIeXAMX COOTBETCTBYOIMM HHTEpPBaIaM 10 BejuuuHe npeneoB Aa cosd
u A S [ByX HE3aBHCHUMbIX ONpefeeHni SKBAaTOpUaIbHbIX KOOpAUHAT. VI3 Tabauibl BuaHo, 4To Gojee ueM
NOJIOBMHA NOJNOXEHMH uMeeT pasHuMibl. B 06oux KoopauHarax menbue, yem 0".5 a 6oabme uem 90 % mnoJo-
xennit umeer pasuuibl < 1".0. 3tu ganHble XapakTepusyT TOUHOCTb U3MepeHuii onopHbiX 3B&3A. Tous
HOCTb TI0JIOXEHUS KOMET C S/IpOM MJM C YETKO BbIpaXEHHO} LeHTpaJjbHOll KoHmeHcaluueii, kak mpaBuJo,
He JjoJikHa npeBblwaTh 1" no o6oum Koopauuaram npu HabuoneHusix Ha 60 cM pedaexrope u 2" npu HaG-
mogeunax 30 cm acrporpade. Y caabblx KOMET 6e3 sigpa uau LEHTPaAHON KOHAEHCAUMM, OXuaaemas
oumbka Moxer ObiTb B ABa pas3a Bble. OnpaBablBAEMOCTb 3TOrO MPENOJOXEHUS CleNyeT U3 CpaBHeHuit
[OCTaTouHO GoabwMX Cepuil MoJoxeHuit ¢ TounbiMu Sbemepunamu. B Tab. 4 npuBenen cnucok Habio-
HaBWMXCH KOMET Y YMCJO NOJYYEeHHbIX nojoxenuit. B tab. 5 nan cnucok COTpYNHMKOB M YKasauue 06 ux
yyacTuu B HabMOAEHUAX, UBMEDEHUIX U BbIUUCAEHUSIX.
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