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Abstract: A series of visual observations of the Orionid
meteor shower, comprising over 2500 records of meteors
observed during 6 different returns of the shower in
1944—1950 at the Skalnaté Pleso Observatory, is analysed
and discussed. A mean course of activity, based on zenital
hourly rates is derived, showing a main maximum at the solar
longitude ©,9500=207.8° and a secondary maximum at
O1os00=209.8°. The magnitude distribution of the Orionids
reveals a decrease in its index r, from the lowest value r, =~2.9
at about ©=205—206° to the highest value r,=~3.2—3.3,
identical with the corresponding value r_ of the sporadic
meteors, at about ©=212°.

1. Data and Their Analysis

Visual meteor observations at the Skalnaté Ple-
so Observatory became a regular part of its pro-
gramme right after foundation of the Observatory
in 1944, and were carried out permanently, mostly
by a standard team of observers for more than ten
years. The data on the Orionids presented in this
paper are compiled from six different returns of
the shower, between 1944 and 1950, with the
exception of 1948; they ificlude a total of 956
records of the Orionids and 1830 records of the
sporadic meteors recorded in 32 different nights
during 305.6 hours of net observational time. The

method of observations was described in details in
other analyses made by Kresakova (1966) and
Stohl (1969). A complete list of the observers who
participated in the observations is given in Tab-
le 1. The table presents the abbrevations of the
observers, as well, together with their observing
time and numbers of shower and sporadic me-
teors.

Analysis of the data used in this paper and their
treatment is similar to that made in a previous
paper analysing visual observations of the Gemi-
nids obtained by the same team of observers at the
Skalnaté Pleso (Porubcan et al., 1980). To study
the rate changes, all observations were divided,
where possible, into half-hour intervals, for which
the rates of shower and sporadic meteors for
individual observers were derived.

Using the personal coefficients, the observed
rates were reduced with respect to the standard
observer L (L. Pajdusidkova), who attended obser-
vations in all six returns of the Orionid shower.
For the personal coefficients were used the values
found by Stohl (1969) on the basis of sporadic
meteors recorded in respective years at the Skal-

- naté Pleso; they are summarized in Table 1. Fur-|

thermore, the observed rates were reduced to

Table 1
List of observers

Observer

Cp

Abbr. t ny P

1944 1945 1946 1947 1949 1950

Bedvar A. T 867 138 175 0.99 1.15 1.20 1.10 —

Dzubédk M. M 1116 70 250 0.91 1.08 — — - -

Hartmanova M. H 220 18 52 — 1.52 — — — —

Jangik T. ] 180 19 15 — — — — — 1.51

Kresak L. G 785 133 208 — - 1.03 — — —

Mrkos A. A 1071 209 294 — — 0.87 0.91 1.02

Olejnik §. 0 488 9 116 1.04 — — — — —

Pajdusdkova L. L 3007 360 720 1.00 1.00 1.00 1.00 1.00 1.00
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standard observing conditions applying the coeffi-
cients of cloudiness (Guth, 1941), and then were
converted to the zenithal rates using simple cosine
factor (cos™* zg, zr — the zenithal distance of the
apparent radiant), taking into account the motion
of shower radiant with the solar longitude. As the
reference radiant the values were taken, derived
from photographic observations of the Orionids
(Kresik and Porubcan, 1970) for the equinox
1950.0, given by

a= 94.7 + 0.65 (O - 2080)’

6=159+0.11 (0—208°%; )

corrections for the zenith attraction of the appa-
rent radiant were applied as well. No correction
for the limiting stellar magnitudes was applied in
the analysis, as in early observations at the Skalna-
té Pleso this parameter was not noted ; however,
the conditions at the Skalnaté Pleso do not change
much as far as the limiting stellar magnitude
concerns.

The corrected observed half-hour rates of the
Orionids f. and the sporadic meteors f_ for indivi-
dual observers and periods are listed in Table 2.
Observations from different years are arranged
according to the respective solar longitudes redu-
ced to equinox 1950.0. Furthermore, table lists
the dates of observations, abbreviations of obser-
vers as given in Table 1, percentage of cloudiness
and the recorded number of shower n.. and spora-
dic n_ meteors. Observations in 1945 and 1946
were partly disturbed by the moonshine, rates in
the particular periods (1945, October 20 and
1946, October 21 after 02:00 UT) are evidently
underestimated. Correction for this effect is very
spurious, in further analysis these periods have
been therefore omitted. A summary of all obser-
vations is presented in Table 3 which for each year
gives: number of observers participating in the
observations, number of nights on which the ob-
servations were carried out, number of records of
the Orionids and sporadic meteors, as well as the
total number of meteors recorded.

Table 2
Day Sun Time (UT) Obs. Cl n, n_ f+ f-
October 1944
14 200.64 00:35—10:05 L — — 8 — 8.0
14 200.64 00:35—01:05 M — 1 6 1.3 5.5
14 200.64 00:35—01:05 (0] — 1 12 14 12.5
14 200.66 01:05—01:35 L — 2 3 2.6 3.0
14 200.66 01:05—01:35 M — — 5 — 4.6
14 200.66 01:05—01:35 (¢] — 2 9 2.7 9.4
14 200.68 01:35—02:05 L — - 10 — 10.0
14 200.68 01:35—02:05 M — 1 10 1.1 9.1
14 200.68 01:35—02:05 [0) — — 17 — 17.7
14 200.70 02:05—02:35 L — — 12 — 12.0
14 200.70 02:05—02:35 M — 1 10 1.1 9.1
14 200.70 02:05—02:35 (0] — 1 12 1.3 12.5
14 200.72 02:35—03:08 L — — 5 — 4.5
14 200.72 02:35—03:08 M — 1 10 1.0 8.3
14 200.72 02:35—03:08 (0] — — 13 — 13.5
15 202.45 20:25—20:55 L 20 — 3 — 3.7
15 202.45 20:25—20:55 M 5 — 2 — 1.9
15 202.45 20:25—20:55 (¢] 15 — 4 — 4.8
15 202.47 20:55—21:25 M 5 — 8 — 7.6
15 202.57 23:25—23:55 L — 1 12 1.7 12.0
15 202.57 23:25—-23:55 M — 1 15 1.5 13.6
15 202.57 23:25—-23:55 (0] — — 4 — 4.2
15 202.59 23:55—00:25 L — 1 7 1.5 7.0
15 202.59 23:55—00:25 M — — 10 — 9.1
15 202.59 23:55—00:25 (0] — — 3 — 3.1
16 202.61 00:25—00:55 L — 1 8 1.4 8.0
16 202.61 00:25—00:55 M — 2 13 2.6 11.8
16 202.61 00:25—00:55 o — 1 5 1.5 5.2
16 202.63 00:55—01:27 L — 5 4 6.2 3.8
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Table 2 (Continued)

Day Sun Time (UT) Obs. Cl ns n- f+ f-
16 202.63 00:55—01:27 M — 3 7 34 6.0
16 202.63 00:55—01:27 (0] — 4 4 5.2 39
16 203.51 22:08—22:38 L — — 10 — 10.0
16 203.51 22:08—22:38 M 15 — 6 — 6.3
16 203.51 22:08—22:38 (0] 15 — 2 — 24
16 203.52 22:38—23:08 L — — 10 — 10.0
16 203.52 22:38—23:08 (0] 15 — 9 — 109
19 206.42 20:28—20:58 L — — 4 — 4.0
19 206.42 20:28—20:58 M — — 4 — 3.6
19 206.42 20:28—20:58 (0] 5 — 5 — 5.5
19 206.44 20:58—21:28 L 5 — 3 — 3.2
19 206.44 20:58—21:28 M 5 — 7 — 6.7
19 206.44 - 20:58—21:28 (0] 10 — 4 — 4.6
19 206.46 21:28—21:58 L — — 7 — 7.0
19 © 206.46 21:28—21:58 M 15 — 3 — 32
19 206.46 21:28—21:58 (0] 10 — 4 — 4.6
19 206.49 21:58—22:31 L 15 1 5 2.6 53
19 206.49 21:58—22:31 M 20 — 2 — 2.0
19 206.49 21:58—22:31 (0] 10 — 9 — 9.4
20 207.32 18:00—18:30 L — — 3 — 3.0
20 207.32 18:00—18:30 M — — 5 — 4.6
20 207.34 18:30—19:00 L — — 5 — 5.0
20 207.34 18:30—19:00 M — — 5 — 4.6
20 207.34 18:40—19:00 T — — 7 —_ - 104
20 207.36 19:00—19:30 L — — 3 — 3.0
20 207.36 19:00—19:30 M — — 7 — 6.4
20 207.36 19:00—19:30 T — — 6 — 59
20 207.38 19:30—20:02 L — — 5 — 4.7
20 207.38 19:30—20:02 M — — 13 — 11.1
20 207.38 19:30—20:02 T — — 11 — 10.2
20 207.55 23:45—00:15 L — 1 8 1.5 8.0
20 207.55 23:45—00:15 M — 6 S 8.3 4.6
21 207.58 00:15—00:45 L — 3 5 42 5.0
21 207.58 00:15—00:45 M — 7 6 9.0 5.5
21 207.60 00:45—01:15 L — 5 3 6.6 3.0
21 207.60 00:45—01:15 M — 3 7 3.6 6.4
21 207.62 01:15—01:45 L — 5 4 6.3 4.0
21 207.62 01:15—01:45 M — 6 7 6.9 6.4
22 209.44 -+21:20—21:50 L 30 1 4 4.5 5.6
22 209.44 21:20—21:50 M 15 1 6 34 6.3
22 209.47 21:50—22:25 L 20 S 3 13.3 3.2
22 209.47 21:50—22:25 M 5 3 2 6.2 1.6

October 1945
16 203.32 23:28—23:58 M — - 8 — 8.6
16 203.32 23:28—23:58 H — 1 7 25 10.6
16 203.32 23:35—23:58 L — 3 12 6.4 15.7
16 203.34 23:58—00:28 L — 3 10 4.5 10.0
16 203.34 23:58—00:28 M — 3 8 49 8.6
16 203.34 23:58—00:28 H — 1 12 2.3 18.2
17 203.36 00:28—00:58 L — 1 7 14 7.0
17 203.36 00:28—00:58 M — 2 12 3.0 13.0
17 203.36 00:28—00:58 H — 1 7 2.1 10.6
17 203.38 00:58—01:32 ‘L — 8 14 9.3 124
17 203.38 00:58—01:29 M — 4 8 5.5 8.4
17 203.38 00:58—01:28 H — 4 6 8.0 9.1
17 203.42 01:55—02:28 L 5 2 12 23 - 115
17 203.42 01:55—02:28 M 5 4 7 -5.7 8.2
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Table 2 (Continued)

Day Sun Time (UT) Obs. Cl n, n- fe f-
17 203.42 01:55—02:28 H 15 2 4 39 6.4
17 203.44 02:28—02:58 L 10 6 5 79 5.5
17 203.44 02:28—02:58 M 10 7 8 10.0 9.5
17 203.44 02:28—02:58 H 15 3 6 6.3 10.6
17 203.46 02:58—03:35 L — 6 9 5.8 7.3
17 203.46 02:58—03:35 M — 5 10 5.3 8.8
17 203.46 02:58—03:35 H — 6 10 8.9 12.3
20 206.39 01:40—02:10 L 10 4 I 54 I.1
20 206.39 01:40—02:10 T 10 3 — 4.7 —
20 206.39 01:43—02:10 M 5 2 2 3.1 2.5
20 206.41 02:10—02:40 L 25 2 2 3.2 2.6
20 206.41 02:10—02:40 M 5 2 1 2.7 1.1
20 206.41 02:10—02:40 T 20 — 2 — 2.8
20 206.43 '02:40—03:10 L 25 — 1 — 1.3
20 206.43 02:40—03:10 M 10 — 1 — 1.2
20 206.43 02:40—03:10 T 15 1 2 1.6 2.7
20 206.45 03:10—03:40 L 20 6 4 8.9 49
20 206.45 03:10—03:40 T 15 3 6 49 8.0
20 206.46 03:40—03:57 L 10 3 7 7.1 13.6
20 206.46 03:40—03:57 M 5 5 4 12.2 8.0
20 206.46 03:40—03:57 T 10 5 1 13.6 22

October 1946
16 203.01 22:20—22:50 L — 1 5 22 5.0
16 203.01 22:20—22:50 T — 1 2 2.7 2.4
16 203.03 22:46—23:20 A — 2 8 29 6.1
16 203.03 22:50—23:20 L — 1 3 1.9 3.0
16 203.03 22:50—23:20 T — 2 6 4.6 7.2
16 203.03 22:52—-23:20 G — 2 4 42 44
16 . 203.05 23:20—23:40 T — — 1 — 1.8
16 203.06 23:20—23:58 L — 3 1 4.0 0.8
16 203.06 23:20—23:58 A — 2 4 - 23 2.7
16 203.06 23:20—23:58 G — 4 2 5.5 1.6
19 205.22 03:40—04:10 A — 3 2 32 1.7
19 205.22 03:40—04:10 G — 5 3 6.3 3.1
19 205.99 22:22--22:52 T — 1 7 2.6 8.4
19 206.00 22:34—22:52 L — 2 3 6.9 5.0
19 206.00 22:34—22:52 G — 2 4 71 6.9
19 206.01 - 22:52—-23:22 L — 2 7 3.7 7.0
19 206.01 22:52—23:22 T — 3 12 6.9 14.4
19 206.01 22:52—23:22 G — 5 11 9.6 11.3
19 206.03 23:22—23:52 L — 3 12 5.0 12.0
19 206.03 23:22—23:52 T — 2 9 4.0 10.8
19 206.03 23:22—23:52 G — 6 12 10.2 124
19 206.05 23:52—00:25 L — 1 16 14 14.5°
19 206.05 23:52—00:25 T — 6 7 9.8 7.6
19 206.05 23:52—00:25 G — 8 7 11.2 6.6
20 206.11 01:10—01:52 L — 11 11 10.0 79
20 206.11 01:10—01:52 G — 5 7 4.7 - 51
20 206.14 01:52—02:22 L — 5 5 6.1 5.0
20 206.14 01:54—02:22 G — 2 10 2.7 11.0
20 206.16 02:22—02:52 L — 7 4 8.4 4.0
20 206.16 02:22—02:52 G — 7 4 8.7 4.1
20 206.18 02:52—03:22 L — 7 6 8.4 6.0
20 ‘ 206.18 02:52—03:22 G — 7 10 8.6 10.3
20 206.20 03:22—03:52 L — 6 5 7.2 5.0
20 206.20 03:22—03:52 G — 3 2 3.7 2.1
20 207.00 22:50—23:20 T — 4 7 8.9 8.4
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Table 2 (Continued)

Day Sun Time (UT) Obs Cl n. n- f+ f-
20 207.00 22:50—23:20 G — 7 6 134 6.2
20 207.02 23:20—23:34 G — 3 4 113 8.8
20 207.03 23:20—23:50 T — 7 10 13.9 12.0
20 207.03 23:40—23:50 L — 5 9 24.0 27.0
20 207.05 23:50—00:20 T — 7 10 12.6 12.0
20 207.05 23:55—00:20 L — 5 12 9.0 144
21 207.05 00:08—00:20 G — 3 7 11.3 18.0
21 207.07 00:20—00:50 L — 3 18 4.2 18.0
21 207.07 00:20—00:50 T — 5 5 8.4 6.0
21 207.07 00:20—00:50 G — 8 18 11.5 18.5
21 207.09 00:50—01:30 L — 6 8 58 6.0

.21 207.09 00:50—01:30 G — 7 12 7.0 9.3
21 207.09 00:50—01:22 T — 8 2 11.8 23
21 207.14 02:08—02:20 L 10 1 4 33 11.0
21 207.14 02:08—02:20 G — 1 1 3.1 2.6
21 207.15 02:20—02:50 L — 4 19 4.8 19.0
21 207.15 02:20—02:50 G — 5 7 6.2 7.2
21 207.18 02:50—03:30 L — 5 11 . 4.5 8.2
21 207.18 03:00—03:30 G — 6 12 7.4 12.4
25 211.10 01:32—02:02 L — 5 7 6.1 7.0
25 211.10 01:32—02:00 A — 10 10 114 9.3
25 211.10 01:32—02:02 G — 10 5 12.6 5.2
25 L 21112 02:02—02:32 L — 6 6 12 © 6.0
25 211.12 . 02:02—02:32 A — 8 7 8.4 6.1
25 211.12 02:02—02:32 G — 4 3 4.9 3.1
26 212.11 01:42—02:12 L — 3 11 3.6 11.0
26 212.11 01:42—02:12 A — 8 16 8.4 13.9
26 212.11 01:42—02:12 G — 6 16 7.5 16.5
26 212.13 02:12—02:42 . L — 4 11 4.8 11.0
26 212.13 02:12—02:42 A — 4 14 42 12.2
26 212.13 02:12—02:42 G — 4 14 49 14.4
26 212.15 02:42—03:12 L — 3 16 3.6 16.0
26 212.15 02:42—03:12 A — 6 11 6.2 9.6
26 212.15 02:42—03:12 G — 8 9 9.8 9.3
26 212.17 03:12—03:42 L — 2 7 24 7.0
26 212.17 03:12—03:42 A — 5 12 52 10.4
26 212.17 03:12—03:42 G — 2 11 25 11.3
27 213.09 01:22—02:02 L — 4 10 3.7 7.5
27 213.09 01:22—02:02 A — 4 10 32 6.5
27 213.09 01:22—02:02 G — 3 7 2.8 54

October 1947
15 200.95 02:40—03:10 L — 2 8 24 8.0
15 200.95 02:40—03:10 A — 4 10 44 9.1
15 200.97 ‘ 03:10—03:40 L — — 8 — 8.0
15 200.97 . 03:10—03:30 A — — 6 — 8.2
16 201.94 02:25—03:05 L — 2 8 1.8 6.0
16 201.94 02:25—03:05 A — 6 11 4.9 7.5
20 206.78 23:40—00:10 L — 9 5 14.0 5.0
20 206.78 23:40—00:10 T — 2 4 34 4.4
21 206.80 00:10—00:40 L — 9 5 129 5.0
21 206.80 00:10—00:40 T — 5 4 7.9 4.4
21 207.77 23:30—00:00 L — 10 10 159 10.0
21 207.77 23:30—00:00 T — 7 3 12.2 33
22 207.79 00:00—00:30 L — 9 9 131 9.0
22 207.79 00:00—00:30 T . — 7 11 11.2 12.1
22 207.79 00:03—00:30 A — 6 16 8.8 16.2
22 207.81 00:30—01:00 L — 11 4 15.0 4.0
43

© Astronomical Institute of the Slovak Academy of Sciences * Provided by the NASA Astrophysics Data System



Table 2 (Continued)

Day Sun ' Time (UT) os.

ne n- f+ f-
22 207.81 00:30—01:00 T — 13 8 19.5 8.8
22 207.81 00:30—01:00 A — 6 6 7.4 55
22 207.81 01:00—01:30 L — 5 7 6.4 7.0
22 207.83 01:00—01:30 T — 8 8 11.3 8.8
22 207.84 01:06—01:30 A — 9 8 13.1 9.1
22 207.86 01:30—02:00 L — 7 5 8.7 5.0
22 207.86 01:30—02:00 T — 9 5 12.3 5.5
22 207.86 01:30—02:00 A — 10 9 11.3 8.2
22 207.87 02:00—02:15 A — 7 1 15.5 1.8
22 207.87 01:00—02:21 T — 5 6 9.5 9.4
22 207.88 02:00—02:30 L — 10 13 12.1 13.0
22 207.90 02:30—03:00 L — 9 7 10.8 7.0
22 207.90 02:35—03:00 A — 14 8 18.3 8.7
22 207.90 02:38—03:00 T — 11 3 19.7 4.5
22 207.91 03:00—03:20 A — 6 3 9.8 4.1
22 207.92 03:00—03:40 L — 7 10 6.3 7.5
22 207.92 03:00—03:40 T — 13 10 12.8 8.2
23 208.88 02:15—02:45 L — 5 4 6.0 4.0
23 208.88 02:15—02:45 A — 4 11 4.4 10.0
23 208.90 02:45—03:15 L — 5 7 6.0 7.0
23 208.90 02:45—03:15 A — 7 13 7.6 11.8
23 209.76 23:26—23:56 L — 3 8 4.8 8.0
23 209.76 23:26—23:56 A — 4 10 7.0 11.0
23 209.78 23:56—00:26 L — 9 6 13.1 6.0
23 209.78 23:56—00:26 A — 8 5 12.8 5.5
25 210.80 00:27—00:57 L — 1 8 14 8.0
25 210.80 00:27—00:57 A — 2 9 3.0 9.9
25 210.82 00:57—01:27 L — 3 8 3.8 8.0
25 210.82 00:57—01:27 A — 4 8 5.6 8.8
26 211.85 01:43—02:23 L — 2 15 1.8 11.2
26 211.85 01:43—02:23 A — 2 13 2.0 10.8
October 1949
19 205.33 01:00—01:30 L — 3 S 3.9 5.0
19 205.33 01:00—01:30 A — 7 6 9.3 6.1
19 205.35 01:30—02:00 L — 2 6 2.5 6.0
19 205.35 01:30—02:00 A — 4 1 5.1 1.0
20 206.33 01:00—01:30 L — 5 4 6.5 4.0
20 206.33 - 01:00—01:30 A — 7 7 9.3 7.1
20 206.35 01:30—02:00 L — 4 4 5.0 4.0
20 206.35 01:30—02:00 A — 7 6 8.9 6.1
21 . 207.33 01:07—01:37 L — 8 3 10.2 3.0
21 207.33 01:07—01:37 A — 9 7 11.7 7.1
21 - 207.35 01:37—02:07 L — 6 10 74 10.0
21 207.35 01:37—02:07 A — 6 7 7.5 7.1
21 207.37 02:07—02:37 L — 12 5 14.5 5.0
21 207.37 02:07—02:37 A — 5 7 6.2 7.1
22 208.32 01:05—01:35 L — 1 8 1.3 8.0
22 208.32 01:05—01:35 A — 9 6 11.7 6.1
22 208.34 01:35—02:05 L — 4 15 49 15.0
22 208.34 . 01:35—02:05 A — 4 6 5.0 6.1
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Table 2 (Continued)

Day Sun Time (UT) Obs. Cl n, n_ f+ f-
October 1950

15 201.08 00:10—00:40 L - - 9 - 9.0
15 201.08 00:10—00:40 J — 3 5 6.7 7.6
15 201.10 00:40—01:10 L - 2 4 2.7 4.0
15 201.10 00:40—01:10 J — 2 3 41 4.5
16 202.13 01:30—02:00 L — 3 7 3.8 7.0
16 202.13 01:30—02:00 J — 4 1 7.6 1.5
16 202.15 02:00—02:30 L - 4 4 49 4.0
16 202.15 02:00—02:30 J - 3 1 5.5 1.5
17 203.10 01:00—01:30 L - 4 8 52 8.0
17 203.10 01:00—01:30 J - 3 2 59 3.0
17 203.12 01:30—02:00 L — 4 8 5.0 8.0
17 203.12 01:30—02:00 J — 4 3 7.6 4.5

Table 3 been derived by joining all observations available.

No. of records The reduced hourly rates from all observations,

Year Obs. Nights Al records arranged according to the solar longitudes of the

Orionids  Sporadic mid-points of about one hour observing periods

(equinox 1950.0) are summarized in Table 4.

1944 4 8 76 473 351 Furthermore, Table 4 contains dates and times of

1945 4 2 108 216 324 u ’

1946 4 7 136 607 943 observing periods, number of observers participa-

1947 3 8 297 364 661 ting in each interval (O), zenithal hourly rates of

1949 2 4 103 113 216 the Orionids (F,) and the corresponding rates of

1950 2 3 36 55 91 the sporadic meteors (F.), together with their

Total 8 32 956 1830 2786 natural uncertainties ¢, and - (e.= * F.n:'?

2. Activity of the Orionids

The Orionids belong to the meteor showers with
activity of longer duration, the Earth crosses their
orbit for about two weeks. Visual observations are
handicapped by usually not good weather condi-
tions in this period of the year. Observations from
‘the Skalnaté Pleso Observatory from the period
1944—1950 are not complete enough in this
respect, the coverage of observations along the
period of activity of the Orionids is not sufficient
for deriving complete activity curves for individual
returns. For this reason a curve of activity have

where n. and n_ are numbers of the shower and
the sporadic records, respectively). Table 4 gives
for each interval, also mean magnitudes ., and
m_ of the Orionids and the sporadic meteors,
together with the mean effective magnitudes rm*
and m*, i.e. mean magnitude values for which all
meteors brighter than m = 0 are taken as those of
magnitude m = 0, reducing thus possible influence
of random variations in the number of very bright
meteors (for conversion of m* to m and to r, cf.
Porubcan et al., 1980). The observations cover
a period of 13 days, from 200 to 213° of the solar
longitude. Having in mind that in some intervals
the net observing time of individual observers was
not at all the same, the rate of each observer was

Table 4
Sun Date Time (UT) t O F. & F & m m& no m m* n ’
200.65 14.10.44 00:35—01:35 60 3 27 1.1 143 22 333 333 6 258 2.58 43
200.69 14.10.44 01:35—02:35 60 3 1.2 07 235 28 200 2.00 3 294 294 71
200.72 14.10.44 02:35—03:08 33 3 07 07 175 33 4.00 4.00 1 289 289 28
200.96 15.10.47 02:40—03:40 60 - 2 34 14 166 29 333 333 6 331 331 32
201.09 15.10.50 00:10—01:10 60 2 68 26 126 2.7 3.00 3.00 7 314 314 21
201.94 16.10.47 02:25—03:05 40 2 6.7 24 135 31 325 325 8 326 326 19
202.14 16.10.50 01:30—02:30 60 2 109 29 70 19 286 286 14 231 231 13
202.46 15.10.44 20:25—21:25 60 3 — — 9.0 22 - — — 318 318 17
45
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Table 4 (Continued)

Sun Date Time (UT) t (0] F. €4 F_ e m. m¢ n, m.  m* n.
202.58 15.10.44 23:25—00:25 60 3 1.6 09 163 23 433 433 3 351 351 S1
202.62 16.10.44 00:25—01:27 62 3 68 1.7 129 20 244 244 16 3.07 310 41
203.02 16.10.46 22:20—23:20 60 4 6.2 2.1 94 18 289 289 _ 9 300 3.00 28
203.06 16.10.46 23:20—23:58 38 4 59 2.0 34 12 256 27?56 9 3.00 3.00 8
203.11 17.10.50 01:00—02:00 60 2 118 3.1 118 26 260 260 15 3.00 3.00 21
203.33 16.10.45 23:28—00:28 60 3 69 21 239 32 300 300 11 374 374 57
203.37 17.10.45 00:28—01:32 64 3 98 22 202 27 285 285 20 3.08 318 54
203.43 17.10.45 01:55—02:58 63 3 120 25 172 27 288 288 24 360 3.60 42
203.46 17.10.45 02:58—03:35 37 3 133 32 189 3.5. 329 329 17 334 334 29
203.52 16.10.44 22:08—23:08 60 3 — — 158 26 — — — 319 319 37
205.22 19.10.46 03:40—04:10 30 2 95 34 48 2.1 188 2.25 8 3.00 3.00 5
205.34 19.10.49 01:00—02:00 60 2 104 26 9.0 2.1 231 231 16 2.78 3.00 18
206.00 19.10.46 22:22—-23:22 60 3 119 3.1 186 28 293 293 15 325 325 44
206.04 19.10.46 23:22—00:25 63 3 139 27 213 27 296 296 26 346 3.69 63
206.11 20.10.46 01:10—01:52 42 2 147 3.7 130 3.1 287 287 16 3.11 3.1 18
206.15 20.10.46 01:52—02:52 60 2 130 2.8 120 25 224 224 21 3.09 309 23
206.19 20.10.46 02:52—03:52 60 2 140 29 117 24 274 278 23 313 313 23
206.34 20.10.49 01:00—02:00 60 2 148 3.1 106 23 3.09 3.09 23 352 352 21
206.40 20.10.45 01:40—02:40 60 3 64 18 34 12 223 223 13 263 2.63 8
206.43 19.10.44 20:28—21:28 60 3 — - 92 1.8 — — — 229 286 27
206.44 20.10.45 02:40—03:57 77 3 85 18 94 18 1.87 226 23 312 312 26
206.48 19.10.44 21:28—22:31 63 3 09 09 105 19 2.00 2.00 1 314 314 30
206.79 20.10.47 23:40—00:40 60 2 19.1 3.8 94 22 324 324 25 306 328 18
207.02 20.10.46 22:50—23:50 60 3 260 5.1 209 35 242 265 26 325 328 36
207.06 20.10.46 23:50—00:50 60 3 186 33 282 34 290 294 31 344 344 70
207.09 21.10.46 00:50—01:22 32 3 164 36 117 25 271 271 21 323 323 22
207.15 21.10.46 02:08—02:50 42 2 97 29 226 41 382 38 11 306 306 31
207.18 21.10.46 02:50—03:30 40 2 119 36 206 43 3.00 3.00 11 296 296 23
207.33 20.10.44 18:00—19:00 60 3 — — 104 22 — — — 348 348 25
207.34 21.10.49 01:07—02:07 60 2 184 34 136 26 341 341 29 3.63 3.63 27
207.37 20.10.44 19:00—20:02 62 3 — — 138 21 — — — 3.18 3.18 45
207.37 21.10.49 02:07—02:37 30 2 207 50 121 35 3.18 324 17 3.00 3.00 12
207.56 20.10.44 23:45—00:45 60 2 115 28 116 24 271 271 17 346 346 24
207.61 21.10.44 00:45—01:45 60 2 117 2.7 99 22 300 300 19 319 319 21
207.78 21.10.47 23:30—00:30 60 3 246 39 202 29 313 313 39 269 276 49
207.82 22.10.47 00:30—01:30 60 3 242 34 144 22 327 327 52 310 3.10 41
207.86 22.10.47 01:30—02:30 60 3 226 33 151 24 267 267 48 3.87 387 39
207.91 22.10.47 02:30—03:40 70 3 253 33 13.7 21 3.07 3.07 60 359 361 41
208.33 22.10.49 01:05—02:05 60 2 114 27 176 30 328 328 18 3.14 3.14 35
208.89 23.10.47 02:15—03:15 60 2 120 26 164 28 290 290 21 291 297 35
209.46 22.10.44 21:20—22:25 65 2 13.7 43 84 22 180 190 10 340 340 15
209.77 23.10.47 23:26—00:26 60 2 188 3.8 152 28 3.13 313 24 321 321 29
210.81 25.10.47 00:27—01:27 60 2 69 22 174 30 260 260 10 373 373 33
211.11 25.10.46 01:32—02:32 60 3 169 26 122 20 3.14 314 43 353 353 38
211.85 26.10.47 01:43—02:23 40 2 38 19 220 42 375 375 4 336 336 28
212.12 26.10.46 - 01:42—02:42 60 3 11.1 2.1 263 29 338 338 29 345 345 82
212.16 26.10.46 02:42—03:42 60 3 99 19 212 26 362 362 26 338 338 66
213.09 27.10.46 01:22—02:02 40 3 6.5 19 129 25 355 355 11 322 322 27

weighted according to the individual length of his
observation, with respect to the whole interval.
The hourly rates around the maximum activity of
the Orionids in between the solar longitudes
205—212° for each year are plotted in Fig. 1. Two
intervals from 1945 and two from 1946, in which
the observations were disturbed by the moon-
shine, as was already mentioned above, are not
included in the figure.
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From Fig. 1 it can be seen, that observations
carried around the maximum of activity of the
Orionids are not spread uniformly and that only
the ascending branch of activity is well defined by
consistent observations from different returns.
The descending branch is covered by relatively
few observations. The maximum observed hourly
rate of about 25 Orionids, was recorded in 1947 at
©=207.9°. We should mention, however, that in
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Fig. 1. The reduced hourly rates of the Orionids, F, plotted against the solar longitude at the time of observation (equinox 1950.0).
Individual years are distinguished by different markings and data from individual nights are connected by straight lines. The smoothed
hourly rates are designated by dashed line and weighted mean rates within each half degree of the solar longitude are connected by heavy

1946 in one observing period at © =207° the rate
raised up to 26 meteors, but this rate was derived
from observations of relatively short period and
presumably refers to a random enhancement of
meteor particles within the stream. The smoothed
hourly rates of observations presented in Fig. 1
are connected by a dashed line. Close to the
maximum of activity at about © =207.6°, there
are two observations from 1944 with unusually
low rate of shower meteors. We remind that
a similar case appeared in an earlier analysis of the
Geminids from visual observations made at Skal-
naté Pleso (Porubcan et al., 1980) and from this
can be inferred that such low rate in both cases is
apparently due to a low experience of observers at
the beginning of the whole meteor observing
programme at Skalnaté Pleso in 1944 and perhaps
to a wrong identification of the shower member-
ship. Omitting these observations, the course of the
Orionids activity near the maximum is much more
uniform (line made of points). By a full line in Fig. 1
the mean values of the observed hourly rates from
all observations are shown, divided into 0.5° inter-
vals of the solar longitude and weighted according
to the number of meteors observed in particular
observation.

line.
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Our visual data show that activity of the Ori-
onids is rising up not very steeply, the ascending
branch is relatively flat in comparison with the
descending branch which is steeper. The absolute
peak of activity is not defined exactly, but it might
be inferred that the maximum of the Orionids
activity as found from different returns occurs
around the solar longitude 207.8°. Compiling data
from different sources, Millman and McKinley
(1963) found the position of the maximum to be at
©=207.0°, while Cook (1973) gives for it the
value O =207.7°, which is in very good agreement -
with our results. Though the descending branch of
activity is not represented by observations as good
as the ascending branch, there appears an expres-
sive secondary maximum at © =209.8°, which is
mainly based on observations from 1947. It is
certainly very interesting to note that similar cour-<
se of activity of the Orionids, with two maxima at,
the same solar longitudes (~208 and 210°) was
observed in 1938 (Prentice, 1941), i.e. nine years
earlier at a return of higher activity.

Taking into account the curve of activity shown
in Fig. 1, the shower duration may be estimated. If
we define the main shower duration as the time
interval between two instants when the rate of
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shower meteors is approximately one half of the
maximum value, we get 5.5 days. This value is
almost twice as much as that given by Cook (1973)
and is comparable with the value given by Millman
and McKinley (1963).

3. Magnitude Distribution
and Its Variation

Magnitude distribution of the Orionids with its
possible changes in the course of the shower
activity on the basis of the Skalnaté Pleso visual
data was studied earlier in some aspects by Kresa-
kovd (1966). In her study main emphasis was
placed on deriving the magnitude distribution
index r (denoted by x in her paper), for which she
found the mean value r,. =2.9, as compared with
the value r_ = 3.4 for sporadic meteors of the same
period. She also found a sudden increase of . at
the solar longitude © =212.0° (r. =4.0),i.e. about
4 days after the maximum activity of the shower,

as well as some undefinite concentration of bright
meteors towards the stream’s centre.

The aim of the present analysis is to study
variations of the magnitude distribution in more
details, with exclusion of the influence of the
magnitude scales of the observers, as well as of the
observing conditions. Moreover, as we can see
from Kresakova’s data, the high value r, =4.0 for
the inner boundary of the stream (0 =212°) was
derived from relatively small number of records
(n. =71), obtained in two nights in 1946. It might
also be of importance to examine in more details
the magnitude distribution around the maximum
of the shower (O =207.8°), which is included in
Kresdkova’s broad part (b), covering the shower’s

- activity in between 205°< © <209°, with the larg-

est amount of records (684 out of the total of 1015
records included in her paper).

A scrutiny of the original records of the visual
observations from the Skalnaté Pleso Observatory
reveals that in some periods of the Orionid activity
in the years 1946 and 1947 two additional showers

Table 5 Table 6
Obs. _ _
T M HJ G A O L Total 0bs. Be M. O B M- O
m
T 138 2.84 136 175 320 138
Orionids M 70 . 261 125 250 3.2 135
H 18 283 099 52 325 149
-3 2 1.0 0 1 0 0 1 5 J 19 300 105 15 '2.80 094
-2 0 0 0 0 0 1 0 O 1 G 133 297 136 208 3.37 133
-1 0 1. 0 0 3 0 0 1 5 A 209 3.11 132 294 321 131
0 4 1.0 0 3 3 0 9 20 (o} 9 256 1.01 116 2.79 1.17
1 6 7 2 2 5 15 1 21 59 L 360 295 1.13 720 333 1.18
2 41 15 4 4 25 52 4 73 218
3 4 30 7 5 53 61 2 140 342 Total 956 2.94 1830 3.23
4 27 15 5 8 28 36 2 96 217
5 14 0 0 0 15 41 0 19 89
were suspected and partly recorded. There was
Total 138. 70 18 19 133 209 9 360 956 some misunderstanding in their denotation in the
original records; we counted meteors of both
Sporadic meteors these showers as the sporadic ones, though in
Kresdkova’s analysis they were included among
-5 0 1.0 0 0 0 1 1 3 the Orionids. The total number of such records
-4 0.0 0 0 0 0 0 0 0 amounts to 36. By this fact, as well as by exclusion
-3 0 1 1 0 0 1 0 0 3 .
) 2 00 0 1 0 o6 1 4 of some observers, the discrepancy between the
-1 1 1.0 0 0 2 0 5 9 total number of records used in this paper and that
0 3 01 0 7 6 0 9 26 given by Kresdkova is explained.
110 20 2 1 11 14 8 26 92 Magnitude distribution of the Orionids and the
229 47 7 5 22 50 32 93 285 sporadic meteors, as recorded by individual obser-
3 58 8 18 5 69 109 44 240 625 < given in Table 5. Analysis of the magnitu-
4 37 65 15 4 S50 54 30 248 503 vers, Is given in “able 5. Analysis o gnt
5 35 29 6 0 48 57 1 97 273 de scales of individual observers, based on the
6 0 4 2 0 0 0 1 0 7 magnitude estimates of the sporadic meteors, re-
Vi t with the exception of the observers
Total 175 250 52 15 208 294 116 720 1830 cals tha P
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O and J there is very steady magnitude scale for all
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the other observers (Table 6). We therefore ac-
cept as the personal coefficients the values v=
1.00 and p=0.00 for all observers expect of
O and J. As far as the observers O and J concerns,
accepting the magnitude scale of the observer L as

vations from the further analysis completely. In
the case of the observer O, his magnitude estima-
tes might be corrected according to his personal
coefficients given above.

On the other hand, from our analysis of the

2.21-

m |- 'y
24

26
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208
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Fig. 2. The variation of the effective mean magnitude m* as well as the magnitude distribution index rof the Orionids (dots for individual
periods, circles and full line for the intervals of Table 7) and for the sporadic meteors (circles and dashed line).

the standard one, their coefficients have the va-
lues: v=1.01 and u= +0.57 for the observer
O and v=1.25 and u = — 0.17 for the observer J.
Taking into account very low total number of
meteors recorded by the observer J (n,=19,
n_=15), it seems reasonable to exclude his obser-

Table 7

Q 3t m* r. n, m* r- n_
203.07 444 295 3.04 109 343 327 310
20596 345 270 2.88 117 332 322 189
206.80 240 297 3.05 105 339 325 145
207.34 242 3.04 3.09 103 335 3.23 106
207.85 250 3.04 3.09 199 330 322 170.
209.00 180 3.09 3.11 63 3.10 3.12 99
212.03 220 336 324 109 341 326 213
Total 3.02 3.08 805 3.35 3.23 1232

v
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variations in magnitude distribution the following
observing periods were excluded because of signi-
ficant influence of the moonlight, which is difficult
to account for: Oct. 20, 1945 (1:40—3:47 UT);
Oct. 20, 1946 (2:00—3.52 UT). Moreover, to
eliminate large random variations as much as
possible, all periods were excluded, in which the
total number of records of Orionids was not larger
than 10.

The remaining set of the corrected data compri-
ses 805 magnitude estimates of the Orionids and
1232 magnitude estimates of the sporadic me-
teors. The resulting mean effective magnitudes m*
are shown in Fig. 2 by dots. The size of any
individual dot indicates the weight of the particu-
lar value of m¥, according to the square root of the
number of magnitude estimates used for its calcu-
lation. It is seen that the individual values of ri*
are dispersed considerably, but the steady tenden-
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cy of decrease in m¥ from the solar longitude
O =205 to ©=214 is quite evident.

To find out the character of this decrease, the
whole set of data was divided into 7 groups
according to the solar longitude, with possibly
similar numbers of the Orionids in each. Table 7
gives the values of the mean solar longitude O for
each group, together with the values of the effecti-
ve mean magnitudes m¥ and ri*, the correspond-|
ing numbers n, and n_ and the magnitude distri-
bution indices 7, and r_. The values m¥ for each
group are shown in Fig. 2 by circles, connected by
a full line, the values m* are denoted by circles
connected by a dashed line.

We can see that there is a definite change in the
magnitude distribution of the Orionids in course
of their activity. The decrease in ¥ and r. does
not occur suddenly, but has a steady, smooth
character, from the lowest value m¥=2.7
(r+=2.9) at about ©=206°, i.e. even before the
maximum of the Orionids activity (© =207.8°), to
the highest recorded value of about m¥=3.3—3.4
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(r+=3.2—3.3), identical with the corresponding
value for sporadic meteors, at about ©=~212°.

We. can conclude that the large, bright particles
are concentrated in the outer part of the stream,
with a peak occurring about 2 days before the
maximum visual activity of the Orionids, while the
smaller particles are more pronounced in the inner
part of the stream, as more as we go further
towards the inner edge of the stream. At this edge
the magnitude distribution of the Orionids is
undistinguishable from that of the sporadic me-
teors.

The peak of the bright meteors at about O=
205—206° is actually confirmed by the observa-
tions in different years, namely 1944, 1945, 1946
and 1949. On the other hand, it looks more like
a complex of isolated regions in the stream, where
the relative number of larger particles is enhanced,
similarly as is the case at the Geminid meteor
stream (cf. Porubcan et al., 1980 ; Kashcheev and
Lebedinets, 1959).
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METEORICKY ROJ ORIONID:
AKTIVITA A FUNKCIA JASNOSTI

J. STOHL, V. PORUBCGAN

Astronomicky ustav Slovenskej akadémie vied,
Bratislava, Ceskoslovensko

Sthrn

V préci sa analyzuji vizuilne pozorovania meteorického roja
Orionid, zahrnujice okolo 2500 ziznamov meteorov, zazname-
nanych pogas 6 rozli¢nych navratov roja v rokoch 1944—1950
na observatdriu na Skalnatom Plese. Odvodena stredna krivka
aktivity, redukovand na Standardné pozorovacie podmienky
a radiant v zenite ukazuje, Ze aktivita Orionid, pokial ide
o polohu maxima, je pomerne stila; ukazuje sa viak naznak
vyskytu pomerne silného sekundirneho maxima priblizne dva
dni po hlavnom maxime. Maximdlna frekvencia Orionid na
standardného pozorovatela je okolo 25 meteorov za hodinu.
Dfzka trvania roja medzi okamihmi, ked jeho aktivita je

poloviéna v porovnani' s maximalnou, je priblizne 5.5 dni.
Maximum aktivity nastiva okolo dfzky Slnka 207.8° ; sekundar-
ne maximum, pozorované najmi roku 1947, nastdva pri dizke
Slnka 209.8°. ’

Pozorovana funkcia jasnosti Orionid ukazuje vyrazny a trva-
1y pokles indexu 7 od jeho minimalnej hodnoty r.~2.9 pri dlzke
Slnka 205—206°, po maximdlnu hodnotu r,=~3.2—3.3 pri
dfke Sinka priblizne 212°; tito maximélna hodnota je fakticky
totoZnd so zodpovedajicou pozorovanou hodnotou r_=3.23
sporadickych meteorov z obdobia celej ¢innosti roja Orionid.

METEOPHBIN IMTOTOK OPUOHUI:
AKTUBHOCTL U PACIIPENEJIEHVE 3BE3OHbLIX BEJINYVH

d. WITOJ, B. IIOPYBYAH

AcrpoHomuygeckui nHCTHTYT CJIOBALKOH aKafeMHH Hayk,
Bparucnasa, YexocnoBakus

Pe3tome

B pa6oTe u3y4aioTcs BU3yalbHbIe Ha6MIOACHAS METEOPHOIO
noToka OpHOHMJ, HacYHTHIBaromuMe 0KoNo 2500 HaGmoneHUH
METEOPOB, 32pETHCTPHPOBAHHLIX B Te4eHHE 6 pa3HbIX 060po-
TOB MOTOKa B 1944—1950 rr. Ha oGcepBaTopum Ckammare-
Ineco. IpuBeneHHas cpeHsis KpUBasA AKTHBHOCTH, PefyLHpPO-
BaHHad Ha CTPaHAAPTHbLIC YCJIOBHA HAGIONCHAH H HA PaJHaNT
B 3CHHTE, NMOKA3bIBAaCT, YTO AKTHBHOCTH OpHOHHMJ C TOYKH
3pEHUs NMONOXEHHA MAKCHMYMa SBISETCH OTHOCHTENBHO NOC-
TOSHHOH ; MOKA3bIBAETCA, OFHAKO, YTO CYIIECTBYET OTHOCH-
TENbHO AKTHBHbIM BTODHYHBIH MAaKCHMyM, HaCTyHarOmIui

upnﬁnusu'renbno 4epe3 ABa QHA NOCJIE IIIaBHOIO MaKCHMyMa. .

MaxkcumanbHOE 9acoBoe IHCI0 OPHOHUA, PHBENEHHOE K CTaH-
RapTHOMy HaGiiopatenmo, JOCTHTaeT 25 Meteopos. IIponoin-
XHTENBHOCTh AKTHBHOCTH TIOTOKA MEX[y MOMEHTAaMH, KOIJa
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YHCNEHHOCTh HOTOKA HE MEHbIIE MOJOBHHbI MAKCHMAJIbHOH
YHCIIEHHOCTH, IPAGIH3HTENBHO 5,5 fHA. MaRCHMYM aKTHBHOC-
TH HacTymaet okono ponarotel Comsna 207,8°; monoxenne
BTOPHYHOTO MAKCAMYyMa, HaGIIORECHHOrO [aBHBIM OOpa3oM
B 1947 r., Haxonurea Ha goarote Connna 209,8°.

PacnipepeneHue 3BE3HBIX BEJIMYHH METEOPHOro MOTOKa
OpHOHHM]| IOKA3bIBAET BHIPA3HTENLHOE H IOCTOSHHOE NaficHHE
k03 dHUMERTA 7 C €r0 MAHAMAILHOTO 3HAYECHHA 7.~2.9 npu
ponrore Conmna 205—-206°, o MaKCHMaNbHOIO 3HAYCHHSA
r+=3,2-3,3 npu gonrore Connia npuGIH3HTENbHO 212°; 3TO
MaKCHMAJIbHOE 3HAYeHHEe ()aKTHYECKH OTBEYACT 3HAYECHHIO
r-=3,23 CHOpaiHYECKUX METEOpOB, MONYYEHHOMY H3 BCErO
MepHOAa aKTHBHOCTH METEOPHOTO N0TOKa OpHORMA.

-
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