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1. Introduction

The changes of activity of telescopic meteors
consist of two different components:

I. The periodic variations with the changing po-
sition of the apex (including the so called daily
and yearly variations).

IT. The non-periodic and irregular variations
due to the occurence of telescopic meteor showers.

The former component is a result of capturing
the meteors by the moving Earth. For a long time
these variations have been taken for a direct indi-
cator of heliocentric velocities and for an evidence
of the interstellar origin of sporadic meteors. Nowa-
days this problem has not lost its significance,
though elliptic velocities for at least a great ma-
jority of meteors have been already established
by direct methods: photography and radar, The
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rate of concentration of sporadic radiants to the
apex and the resulting changes of activity in fact
depend upon the manner of conversion of kinetic
energy at different geocentric velocities and upon
the proportion of direct meteor orbits to retro-
grade ones, which problems are wanted for further
investigations.

The latter component is substantial for the stu-

dies on the origin and evolution of meteor streams.

There are different signs in favour of the opinion
that the luminosity functions valid for individual
showers principally differ from that which is valid
for the sporadic meteors, and that the number of
faintest. meteors in certain showers is unexpectedly
low.

The main task of the present study was to
establish the share of the two components in g
direct statistics of telescopic meteors.
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2. The Observations

The data treated in the present paper have been
deduced from telescopic observations of meteors
carried out in the years 1946—1953 by the mem-
bers and collaborators of the Skalnaté Pleso’ Ob-
servatory. The majority of the results has been
secured during systematic comet searches, for
which the numbers of observed meteors and the

net times of the observations have been recorded.

In many cases previous to 1952 also some other
data, such as the magnitudes, types etc. have been
given by several observers; since 1952 the esti-
mates of these quantities were regularly inclu-
ded. The other part of the data relates to special
observations, the main task of which was directly
collecting the data on telescopic meteors. Several
double observations on the basis Skalnaté Pleso—
Mals Svistovka are also included; however they
are treated only from the statistical point of view,

and the results concerning the meteor heights will

be published elsewhere after a further extension
of the observations.

An important advantage of the present series
of observations consists in the fact that they all
have been performed with the same type of in-
strument (Somet-Binar binoculars of 10 cm aper-
ture, 1/4.5 focal ratio, 25-fold magnification and
3.6° diameter of the field) and under very similar
conditions. The use of these instruments proved
to be very suitable for the purpose, particularly
on account of the binocular arrangement and
a handy stabil mounting, which enabled to secure
uninterrupted observations, enduring even several
hours, without any substantial fatigue of the ob-
server. Many observations, especially those in
Winter, have been made through open windows
of the observatory. This arrangement proved to
be advantageous, as the resulting thermal-turbu-
lence did not seriously interfere and the observer
was right shielded from the disagreeable atmo-
spheric influences (low temperature, wind) which
are rather severe at the high location of the ob-
servatory (1783 m above sea-level). The observa-
tions excepting but very few cases have been car-
ried out under perfect atmospheric conditions and
during moonless nights only; in case if some
cloudiness or haze appeared the telescope was di-
rected so as to avoid it, and if it was impossible,
the observation has been closed. The limiting ma-
gnitudes of the telescope was usually 12.5 to 13 for
the stars and about 11 for the meteors near the
centre of the field of view, Regularly, a section

of the sky was sweeped from the horizon till near
the zenith, so that the observations are uniformly
enough distributed among different azimuths and
altitudes. -

* The net times of individual observations were
ranging from 15 minutes to several hours. For the
statistical ' elaboration all observations enduring
more than 150 minutes have been omitted, unless
the observer has stated the numbers of meteors in
shorter partial intervals. This was found necessary,
since otherwise the daily motion of the apex could
somewhat distort the results. As the -correlation
between hourly rates and altitude of the field of
view could not be evaluated, the observations
carried out in constant altitudes have been also
omitted in the investigation of hourly rates. How-
ever, they have been retained for the second part
of the work, concerning some particular features

_of telescopis meteors.

The distribution of observations according to
the longitudes of the Sun © and Local Time 7 is
shown in the form of a Time Table in Figure 1.
Different years are represented by different mark-
ings (cf. the explanation at the top of the dia-
gram), corresponding to the middle of time li-
mits of the respective observations. The altitudes
of the apex are indicated by the isopletes for
each 5°. They have been taken from the diagram
by Guth and Borecky [1], neglecting the small
difference in geographical latitude which induces
systematic errors of several tenths of a degree
only.

The list of observers, who have participated on
the programme, is given in Table I. The first
column contains the full names of the observers,
the second their abbreviations, the third the
periods of observation, the fourth the number of
observations, the fifth the total net time and the
sixth the total number of observed meteors: all
these quantities refer to the observations used
for the statistical investigations of activity. The
seventh column gives the number of meteors for
which some particular data (used in the appendix
to the present study) have been recorded.

3. The Derivation of the Hourly Rates

Table II contains a detailed list of observations
on which the investigations of the telescopic
meteors’ activity are based. There are 1126 ob-
servations with a total net time of 1117 hours and
3925 recorded meteors. The first column of the
Table gives the serial number of the observation
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arranged according to the Solar longitude), the
second the solar longitude of the Sun ©, the third the
date of the beginnirg of the observation, the fourth
the time limits of the observation’s beginning and
ending in M. E. T., the fifth the abbreviation of
the observer Obs. (cf. Table I), the sixth the net
time of the observation in minutes z, the seventh

the number of observed meteors n,, the ninth the
altitude of the apex for the middle time of obser-
vation H (read off from Figure 1) and the tenth
the derived hourly rate f, = 60 n,/r. The meaning
of the remaining three columns will be explained
in the following paragraphs.

Table I

Obs. Abbr. Period o T n n’

R. Bajedr Ba 1950 1 1.3 3 —
A. Betvar B 1946—1951 117 102.9 304 1
K. Be¢vatova Be 1947—1949 5 4.8 13 —
N. Blahové Bl 1947—1949 3 4.3 11 —
Z. Bochnitek Bk 1946 — — — 22
J. Bouska ! Bo 1946—1947 8 8.4 24 46
E. Buchar Bu 1947 2 1.8 3 —
J. Busek Bs 1949 2 3.0 11 : —
Z. Ceplecha C 1948—1950 11 13.6 54 —
1. Cajda Ca 1946—1949 1 1.7 0 33
M. Dzubédk D 1946—1947 20 12.6 83 253
M. Forgaé F 1947—1948 16 16.3 42 —
M. Hartmannové Ha 1946 1 0.5 1 —
J. Ivan Iv 1949—1950 8 10.8 23 —
T. Jandik J 1950—1951 37 44.2 130 —
L. Kresdk K 1946—1953 304 241.6 880 988
M. Kresdkové v 1952—1953 48 39.0 134 93
S. Krohové, Kr 1947 1 0.7 4 2
Z. Kvasnica Kv 1948 3 2.7 1 —
V. Letfus Le 1948 1 1.3 5 —
I. Ligko L 1950—1951 12 16.5 41 —
K. Lichnerové Ln 1950 2 3.8 11 —
B. Male¢ek . Ma 1946 1 1.5 4 —
A. Mrkos M 1946—1950 246 286.5 1129 10
L. Mrkosové . P 1946—1953 250 273.5 964 268
A. Paroubek Pa 1952—1953 8 4.2 10 4
L. Perek Pe 1952 1 0.4 2 —
M. Plavec Pl 1948 2 - 2.5 4 64
Z. Raugal Ra 1948 1 2.0 4 —
E. Slovékova S1 1949 1 2.1 2 —
R. Saskyovéa : Sa 1952—1953 6 4.6 8 9
J. Stohl 8t 1952 3 1.5 5 —
F. Vadovi¢ Va 1947—1949 2 4.1 8 - 7
M. Vlasdkové Vi 1950 1 2.0 6 e
J. Zapaticky Za 1946 1 0.9 1 2
Sum... 1946—1953 1126 T 1117.2 3925 1842
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Table 1I

No (©) { Date - Time M. E. T. Obs. T n, n, H 1, 1;
1 0.4 1947 III. 21. 20 22--21 22 B 55 1 2 —45 1.1 2.1 0.5
2 0.4 1947 1IL 21. 20 22--21 22 P 55 3 2 —45 3.3 2.1 1.8
3 0.4 1947 1IIT. 21. 20 23—21 22 M 55 3 2 —45 3.3 2.1 1.6
4 0.8 1947 IIL 22! 01 30—04 00 M 120 6 7 + 6 3.0 3.4 0,9
5 1.1 1052 1IT, 21. 20 30—21 40 P 30 0 1 —42 0.0 2.2 0.0
3] 1.4 1952 1III. 22. 02 20==04 10 P 80 2’ 5 +10 1.5 3.5 0.4
7 3.8 1950 III. 25, 01 30—08 00 M 80 8 4 + 38 6.0 3.3 1.8
8 4.9 1950 IIT. 26. 03 00—04 20 M 70 8 4 412 6.9 3.5 2.0
9 6,1 1949 TIL. 27.. 02 00—04 05 M 120 11 7 + 8 5.5 3.4 1.6
6.8 1949 IIL 27. 20 10—21 40 B 60 3 2 —45 3.0 2.1 1.4
6.9 1950 III. 28. 03 30—04 30 M 55 2 3 +13 2.2 3.6 0.6
74 1948 TIL 27. 20 00—21 00 B 50 4 2 —48 4.8 2.1 2.3
7.1 1952 1II. 27. 20 40—22 25 K 60 2 2- —39 2.0 2.2 0.9
7.1 1952 III. 27. 20 45—21 30 P 40 2 1 —42 3.0 2.2 1.4
7.3 1952 TIII. 28. 02 15—03 50 P 65 3 - 4 + 8 2.8 3.4 0.8
7.3 1952 III. 28: 02 25—03 55 K 70 4 4 + 9 3.4 3.4 1.0
7.8 1949 III. 28. 21 40—22 45 B 60 3 2 —32 3.0 2.4 1.2
2.0 1948 III. 28. 19 20—21 00 M 90 5 3 —50 3.3 2.1 1.6
1 1948 III. 28. 20 00—21 15 K 70 2 2 —47 1.7 2.1 0.8
91 1948 TII. 29. 21 40—22 40 B 50 5 2 —32 6.0 2.4 2.5
9.6 1951 III. 31. 03 00—05 00 J 100 4 6 +13 2.4 3.6 0.7
9.8 1949 III.30. | 2110—2230 ‘B 70 2 3 —-36 1.7 2.3 0.7
10.0 1948 III. 30. 19 50—20 40 M 50 1 2 -—50 1.2 2.1 0.6
10.0 1949 IV. L. 02 00—-04 00 M 100 8 5 — 8 4.8 3.0 1.6
10.1 1948 1III. 30. 21 35—22 55 B 75 1 3 —32 0.8 2.4 0.3
10.2 1948 1III. 30. 23 00—23 50 K 50 2 2 —20 2.4 2.7 0.9
11.7 1953 IV. 1. 19 30—20 50 \% 70 5 2 -—50 4.3 2.1 2.0
11.7 1953 IV. 1. 19 30—20 40 K 65 2 2 —51 1.8 2.0 0.9
12.3 1951 1IV. 2. 21 00—22 50 B 65 3 3 —35 2.8 2.3 1.2
124 1947 1IV. 3. 00 40—01 50 K 60 1 3 — 5 1.0 3.0 0.3
12.5 1951 IV. 3. 02 15—03 40 P 75 4 4 + 8 3.2 3.4 0.9
13.0 1949 1IV. 3. 01 30—03 45 M 130 8 7 + 5 3.7 3.3 1.1
13.2 1951 IV. 3. 21 50—22 23 B 30 1 1 —33 2.0 2.4 0.8
13.5 1051 IV. 4. 02 12—03 25 P 65 2 4 + 7 1.8 3.4 0.5
14.0 1948 IV. 3. 20 30—21 10 F 40 2 1 —45 3.0 2.1 1.4
14.0 1948 1IV. 3. 20 30—21 30 B 55 1 2 —-43 1.1 2.2 0.5
14.2 1948 1IV. 4. 02 30—03 15 M 45 2 3 + 8 2.7 3.4 0.8
14.2 1951 1IV. 4. 20 35—21 55 P 70 .2 3 —41 1.7 2.2 0.8
14.3 1951 1IV. 4. 20 40—22 30 B 80 3 3 —38 2.2 2.3 1.0
14.3 1951 1IV. 4. 22 30—23 50 J 70 3 3 —22 2.6 2.6 1.0
15.0 1948 1IV. 4. 20 35—22 45 P 65 4 2 —37 3.7 2.3 1.6
15.0 1948 IV. 4. 20 40—22 00 B 70 1 3 —40 0,9 2.2 0.4
15.1 1948 1IV. 4. 23 50—00 50 B 25 0 1 —12 0.0 2.9 0.0
15.2 1951 1IV. 5. 20 20—21 00 B 38 2 1 —46 3.2 2.1 1.5
15.2 1952 IV. 5. 02 30—04 00 P 65 1 4 +10 0.9 3.5 0.3
15.2 1952 1IV. 5. 03 20—04 05 K 40 0 2 412 0.0 3.5 0.0
15.3 1948 1IV. 5. 02 30—03 15 M 45 2 3 + 8 2.7 3.4 0.8
15.3 1951 1IV. 5. 22 30—23 30 J 60 2 3 —25 2.0 2.5 0.8
15.7 1953 1IV. 5. 22 00—22 45 K 40 1 2 —30 1.5 2.4 0.6
16.0 1949 1IV. 6. 03 30—04 00 M 30 2 2 +12 4.0 3.5 1.1
16.1 1951 IV. 6. 19 40—20 10 K 25 0 1 —52 0.0 2.0 0.0
16.3 1951 1IV. 6. 23 00—00 00 J 50 0 2 —20 0.0 2.7 0.0
16.4 1951 1IV. 7. 02 00—03 30 J 70 3 4 + 7 2.6 3.4 0.8
17.2 | 1951 1IV. 7. 21 50—23 30 K 85 6 3 —28 4.2 2.5 1.7
18.1 1947 1IV. 8. 19 30—20 25 K 50 0 2 —52 0.0 2.0 0.0
18.2 1948 1IV. 8. 02 05—03 30 M 80 12 5 + 7 9.0 3.4 2.6
18.3 1951 IV. 9. 01 00—03 90 J 100 2 5 + 2 1.2 3.2 0.4
18.6 1950 IV. 9. 00 10—02 10 M 110 5 6 — 5 2.7 3.0 0.9
19.0 1948 1IV. 8. 22 00—00 35 M 150 5 7 —21 2.0 2.6 0.8
19.0 1948 IV. 8. 22 10—23 20 F 60 2 3 —26 2.0 2.5 0.8
19.1 1947 IV. 9. 19 35—20 25 K 45 1 2 —51 1.3 2.0 0.6
20.2 1947 IV.10. 21 35—22 30 K 55 2 2 —33 2.2 2.4 0.9
20.2 1947 1IV. 10. 2210—22 43 P 33 0 1 —30 0.0 2.4 0.0
20.2 1947 1IV. 10. 22 45—23 40 K 55 7 2 —-22 7.6 2.6 2.9
20.3 1947 1IV. 10. 23 40—00 20 M 40 1 2 —15 1.5 2.8 0.5
21.1 1947 IV.11. 20 25—21 45 K 70 2 3 —42 1.7 2.2 0.8
21.3 1947 TV, 11. 23 30—01 05 K 90 4 4 —12 2.7 2.9 0.9
21.3 1947 1IV. 12, 01 30—02 00 M 30 0 2 0 0.0 3.2 0.0
21.8 1952 IV, 11. 19 45—20-25 P 35 0 1 —50 0.0 2.1 0.0
22.1 1947 1IV. 12. 20 30—21 30 K 60 4 2 —43 4.0 2.2 1.8
22.1 1947 1IV.12. 20 55—21 30 D 35 1 1 —41 1.7 2.2 0.8
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No o Date Time M. E. T. | Obs. T n, n, H f, f.

72 22.1 1951 IV.12. 20 55—22 10 K 70 2 3 1 —s88 | 17 2.3
73 22.2 1947 1IV.12. 23 1F—23 55 K 40 3 2 —18- 4.5 2.7
74 22.2 1951 1IV.12. 22 05—23 25 B 7 2 3 —26 1.7 2.5
75 22.3 1951 IV.13. 00 50—02 05 K 60 5 3 — 2 5.0 3.1
76 22.3 1951 1IV. 13. 01 15—02 15 J 60 2 3 0 2.0 3.2
77 22.3 1951 1IV.13. 01 20—03 35 P 110 5 6 + & 2.7 3.3
78 22.8 1952 1IV.12. 20 05—21 45 K 95 2 3 —44 1.3 2.2
79 22.8 1952 IV. 12. 20 10—21 45 P 80 0 3 —44 0.0 2.2
80 22.8 1953 IV. 13. 02 30—03 30 P 40 2 2 +10 3.0 3.5
81 23.0 1948 IV.13. 00 40—01 10 P 27 0 1 — 6 0.0 3.0
82 23.2 1947 1IV.13. 22 55—00 10 M 70 1 3 —23 0.9 2.6
83 23.3 1951 1IV. 14. 02 00—03 30 P 50 0 3 + 8 0.0 3.4
84 24.1 1947 IV, 14. 21 30—22 55 K 75 4 3 —32 3.2 2.4
85 24.8 1952 1IV. 14. 20 20—21 45 P 65 2 2 —42 1.8 2.2
86 25.0 1947 1IV. 15. 20 45—21 20 K 30 0 1 —42 0.0 2.2
87 25.1 1947 1IV. 15. 22 30-—23 25 K 55 3 2 —25 0.3 2.5
88 25.1 1947 1IV. 15. 22 35—23 05 P 30 1 1 —25 2.0 2.5
89 25.2 1947 1IV. 16. 00 05—01 30 K 80 5 4 — 6 3.8 3.0
90 25.9 1952 1V. 16. 00 15—01 25 P 55 5 5 — 17 2.2 3.0
91 26.0 1947 1IV. 16. 20 25—21 00 D 28 0 1 —45 - 0.0 2.1
92 26.0 1947 1IV. 16. 21 00—21 30 D 22 1 1 —40 2.7 2.2
93 26.1 1947 1IV. 16. 23 00—23 30 D 27 1 1 —21 2.2 2.6
94 26.1 1947 1IV.16. 23 30—00 00 D 20 2 1 —17 6.0 2.7
95 26.2 1947 1IV.-16. 23 40—O01 30 K 100 i 5 — 9 1.8 2.9
96 26.5 1949 1IV. 16. 20 20—22 10 B 95 5 4 —40 - 3.2 2.2
97 26.5 1949 1IV. 16. 21 10--22 00 Be 50 1 2 —37 1.2 2.3
98 27.5 1949 1IV.17. 20 50—22 15 B 80 3 3 —38 2.2 2.3
99 27.5 1949 IV.17. 21 00—22 15 Be 70 3 3 —37 2.6 2.3
100 28.0 1947 1IV.18. 20 45—21 45 K 50 1 2 —40 1.2 2.2
101 28.4 1949 1IV.18. 20 15—21 10 B 55 0 2 —45 0.0 2.1
102 28.9 1952 1IV.19. 02 20—03 10 K 49 o 2 + 9 0.0 3.4
103 29.6 1949 1IV. 20. 00 35—03 00 M 120 10 6 + 1 5.0 3.2
104 30.2 1947 IV, 21. 01 10--03 15 K 40 1 2 + 5 1.5 3.3
105 30.6 1953 1IV.21. Q02 30—03 00 Pa 25 1 1 + 9 2.4 3.4
106 33.3 1949 1IV. 23. 21 10—22 00 B 50 1 2 —36 1.2 2.3
107 33.8 1951 1IV. 24. 21 05—21 35 K 30 1 1 —41 2.0 2.2
108 34.6 1952 1IV. 24. 23 20—-00 30 v 35 ‘3 2 —17 5.1 2.7
109 34.7 1952 1IV. 25. 01 00—03 00 P 65 1 4 + 5 0.9 3.3
110 34.8 1951 1IV. 25. 21 00—22 30 L 70 1 3 —38 0.9 2:3
111 34.9 1951 1IV:25. 23 05—23 45 B 40 4 2 —18 6.0 2.7
112 35.0 1947 1IV. 26. 01 20—03 00 M 80 2 4 + 6 1.5 3.4
113 35.8 1951 1IV. 26. 21 00—22 03 B 50 2 2 —36 2.4 2.3
114 35.9 1951 IV. 26. 23 60—00 00 J 50 1 2 —17 1.2 2.7
115 37.5 1952 IV. 27. 21 40—23 30 K 60 3 3 —26 3.0 2.5
116 37.5 1952° 1IV. 27. 21 45—23 30 \' 50 2 2 —26 2.4 2.5
117 37.6 1952 1IV. 28. 00 40—01 25 K 30 0 2 — 3 0.0 3.1
118 38.5 1948 IV. 28. 20 50—22 50 F 55 4 2 —34 4.4 2.3
119 38.5 1948 TV. 28. 21 00—22 00 B 55 4 2 —36 4.4 2.3
120 39.2 1949 IV. 29. 21 25—22 25 B 50 4 2 —32 4.8 2.4
121 39.6 1952 1IV. 30. 00 20—02 30 P 100 6 5 0 3.6 3.2
122 39.6 1952 1IV. 30 00 45—01 50 K 50 1 3 — 1 1.2 3.2
123 39.6 1952 1IV. 30 01 20—02 30 Sa 30 1 2 + 5 2.0 3.3
124 39.6 1952 IV. 30. 01 20—02 30 \' 30 2 2 + 5 4.0 3.3
125 39.8 1951 IV. 30. 23 30—00 10 B 33 2 2 —14 3.6 2.8
126 39.8 1951 V. 1. 01 00—02 00 J 50 1 2 + 1 1.2 3.2
127 40.4 1949 V. 1. 02 00—03 00 M 60 4 3 +10 4.0. 3.5
128 40.8 1951 V. 1. 23 30—02 00 L 120 3 6 — 5 L5. 3.0
129 40.8 1951 V. 2. 00 30—--02 30 J 100 2 5 +1 1.2 3.2
130 41.1 1949 V. 1 20 30—23 00 M 100 6 -4 —-43 3.6 2.2
131 41.1 1953 V. 1. 21 00—-22 02 K 60 1 2 —35 1.0 2.3
132 41.1 1953 V. L 21 04—22 14 \' 65 1 3 —34 0.9 2.3
133 42.0 1953 V. 2. 20 35—21 45 K 65 3 2 —38 2.8 2.3
134 42.1 1949 V. 2. 21 15—22 15 'B 55 3 2 —33 3.3 2.4
135 42.8 1950 V. 3. 20 30—21 30 M 50 2 2 —40 2.4 2.2
136 43.3 1948 V. 3. 21 15—22 30 B 70 1 3 —31 0.9 2.4
137 44.2 1949 V. 5. 00 40—01 20 M 40 6 2 — 2 9.0 3.1
138 44.3 1948 V. 4. 21 15—23 10 P 50 5 2 -—28 6.0 2.5
139 444 1948 V. 5. 0110—02 10 P 55 6 3 + 4 6.5 3.3
140 46.2 1948 V. 6. 21 15—22 45 P 80 2 3 —30 | 1.5 2.4
14] 46.2 1948 V. 6, 21 30—22 30 B 45 2 2 -—30 2.7 2.4
142 46.9 1950 V., 8, 00 30—02 30 M 120 5 7 + 3 2.5 3.3
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{ :
No ©] Date Time M. E:T. Obs. T n, n, H 1 A
143 47.2 1948 V. 7. 21 35—22 35 B 40 1 2 —28 1.5 2.5
144 47.3 1948 V. 7. 23 45—01 00 P 30 3 1 — 7 6.0 3.0
145 48.0 1953 V. 9. 01 00—01 45 Pa 40 2 2 + 2 3.0 3.2
146 48.6 1947 V. 10. 00 20—02 20 M 100 3 5 + 2 1.8 3.2
147 48.6 1950 V. 9. 21 25—22 00 K 30 1 1 —32 2.0 2.4
148 49.1 1948 V. 9. 21 20—22 10 B 40 1 2 —31 1.5 2.4
149 49.4 1947 V. 10. 20 55—21 55 P 30 1 1 —35 2.0 2.3
150 50.1 1948 V. 10. 21 10—22 55 B 90 2 4 —28 1.3 2.5
151 50.3 1947 V. 11. 21 35—22 25 P 50 1 2 —28 1.2 2.5
152 50.3 1947 V. 11. 21 35—22 30 M 55 2 2 —28 2.2 2.5
153 50.3 1948 V. 11. 01 10—02 23 P 50 2 -3 + 6 2.4 3.4
154 50.5 1950 V. 11. 20 00—21 40 M 90 3 3 —39 2.0 2.2
155 50.8 1953 V. 11. 22 35—23 30 K 50 1 2 —18 1.2 2.7
156 50.8 1953 V. 11. 22 57—23 35 A% 25 2 1 —-16 4.8 2.8
157 51.0 1953 V. 12. 01 35—02 15 K 40 0 2 + 7 0.0 3.4
158 52.0 1952 V.12, 21 40—23 20 K 60 3 3 —23 3.0 2.6
159 52.0 1952 V.12, 21 50—23 30 A\ 50 0 2 —22 0.0 2.6
160 52.3 1947 V. 13. 20 55—22 00. M 60 3 2 —34 3.0 2.3
161 52.4 1947 V. 14. 00 50—02 40 M 90 3 5 + 6 2.0 3.4
162 53.1 1952 V. 13. 23 55—00 35 K 30 0 2 — 6 0.0 3.0
163 53.3 1947 V. 14. 21 55—23 35 M 85 3 4 —20 2.1 2.7
164 54.2 1947 V. 15. 21 25—22 45 M 70 o 3 —26 0.0 2.5
165 54.2 1947 V. 15. 21 25—22 45 P 70 2 3 —26 1.7 2.5
166 54.7 1949 V. 15. 21 00—23 20 M 130 12 6 —25 5.5 2.5
167 54.7 1949 V. 15. 21 15—22 17 Be 55 2 2 —30 2.2 2.4
168 54.8 1953 V. 16. 01 17—01 55 \A 30 0 2 + 6 0.0 3.4
169 54.8 1953 V. 16. 01 30—02 15 Sa 35 0 2 + 8 0.0 3.4
170 54.8 1953 V. 16. 01 30—02 15 Pa 40 0 2 + 8 0.0 3.4
17% 55.1 1948 V. 16. 01 30—02 15 P 30 1 2 + 9 2.0 3.4
172 55.2 1947 V. 16. 22 00—00 15 M 110 3 5 —16 1.6 2.8
173 55.4 1950 V. 16. 23 30—00 30 M 60 4 3 —18 4.0 2.7
174 55.7 1949 V. 16. 23 00—00 40 M 85 2 4 —10 1.4 2.9
175 55,8 1953 V. 17. 01 00—02 25 v 70 4 4 + 7 3.4 3.4
176 55.8 1953 V. 17. 01 00—-01 50 K 50 4 .3 + 5 4.8 3.3
177 57.6 1949 V. 18. 23 10—01 00 M 70 2 3 — 17 1.7 3.0
178 57.7 1953 V. 19. 00 25—00 55 Pa 25 1 1 — 1 2.4 3.2
179 59.2 1947 V. 21. 01 00—02 30 M 80 4 5 + 9 3.0 3.4
180 59.3 1950 V. 20. 22 00—22 55 K 45 1 2 —22 1.3 2.6
181 59.8 1952 V. 20. 23 45—00 25 K 40 1 2 — 6 1.5 3.0
182 63.9 1951 V. 25. 23 30—00 30 J 40 2 2 — 5 3.0 3.0
183 64.9 1947 V. 26. 23 50— 00 40 M 50 1 3 — 3 1.2 3.1
184 65.4 1949 V. 27. 01 00—02 00 M 60 2 3 + 9 2.0 3.4
185 65.9 1947 V. 28. 00 35—01 40 M 60 1 3 + 6 1.0 3.4
186 65.9 1947 V. 28. 01 30—02 00 P 30 2 2 +10 4.0 3.5
187 66.1 1946 V.28 01 00—02 00 M 55 6 3 + 9 6.5 34
188 66.3 1949 V. 27. 23 00—01 30 M 120 6 6 — 2 3.0 3.1
189 617.1 1946 V. 29. 00 00—O01 44 P 44 4 2 4+ 4 5.5 3.3
190 68.1 1949 V. 29. 21 30—22 38 B 68 3 3 —22 2.6 2.6
191 69.1 1949 V. 30. 21 20—22 38 B 70 3 3 —23 2.6 2.6
192 69.6 1951 V. 31. 23 30—00 10 B 35 1 2 — 4 1.7 3.1
193 70.7 1951 VI. 2. 00 30—02 30 J 100 3 6 +10 1.8 3.5
194 71.7 1950 VI. 2. 21 30—22 45 M 70 0 3 —21 0.0 2.6
195 72.7 1950 VI. 3. 21 40—00 10 M 120 8 6 —13 4.0 2.8
196 73.0 1949 VI. 3. 23 30—01 50 M 120 5 7 + 4 2.5 3.3
197 73.4 1951 VI. 4. 22 15—22 55 B 40 2 2 —16 3.0 2.8
198 74.5 1951 VI. 6.- 00 10—01 25 P 65 2 4 + 5 1.8 3.3
199 74.6 1950 VI. 5. 22 00—23 00 B 45 3 2 —17 4.0 2.7
200 | 74.7 1946 VL 5. 00 00—01 30 P 80 2 4 + 5 1.5 3.3
201 74.9 1953 VI. 5. 22 35—23 25 P 25 1 1 —12 2.4 2.9
202 75.8 1953 VI. 6. 21 45—-22 05 Pa 15 0 1 —22 0.0 2.6
203 75.9 1953 VI. 6. 22 10—23 50 P 90 4 4 —11 2.7 2.9
204 75.9 19563 VI. 6. 22 35—00 55 K 120 3 6 — 4 1.5 3.1
© 205 75.9 1953 VI. 6. 22 50—00 10 v 60 0 3 — 6 0.0 3.0
206 76.8 1949 VI. 8. 21 30—22 10 B 35 0 2 —22 0.0 2.6
207 76.8 1953 VI. 7. 21 40—22 30 K 30 1 1 —20 2.0 2.7
208 77.3 1947 VI. 8. 23 30—00 30 P 60 1 3 — 1 1.0 3.2
209 77.3 1951 VI. 8. 22 45—23 15 K -30 0 1 —10 0.0 2.9
210 77.5 1950 VI. 8. 21 30—22 10 B 35 0 2 —21 0.0 2.6
211 77.9 1953 VI. 9. 00 55—01 25 K 30 1 2 +10 2.0 3.5
212 77.9 1953 VI. 9. 00 55—01 25 v 30 4 2 +10 8.0 3.5
213 78.0 1948 VI. 8. 21 30—-23 45 B 80 1 4 —15 0.8 2.8
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214 79.7 1953 VI. 10. 23 15—00 00 v 40 3 2 — 4 4.5 3.1 1.5
215 80.1 1951  VI. 11. 23 05—23 35 B 30 1 2. — 6 2.0 3.0 0.7
216 80.2 1947 VI, 11. 23 15—01 00 P 40 0 2 + 1 0.0 3.2 0.0
217 80.9 1948 VI. 12. 00 06—-01 10 P 58 1 3 + 6 1.0 3.4 0.3
218 81.1 1947 VI 12. 22 15—23 35 B 60 1 3 —10 1.0 2.9 0.3
219 81.1 1947 VI. 12. 22 30—00 30 P 150 4 8 — 4 1.6 3.1 0.5
220 81.2 1951 VI. 13. 00 45—01 20 K 30 0 2 +10 0.0 3.5 0.0
221 81.2 1951 VI 13. 00 50—01 30 P 30 2 2 +11 4.0 3.5 1.1
222 81.9 1948 VI, 13. 01 10—01 35 P 25 1 1 +13 2.4 3.6 0.7
223 82.0 1947 VI, 13. 22 00—-22 40 B 40 0 2 —19 0.0 2.7 0.0
2924 82.6 1953 VI. 13. 00 15—00 45 Pa 30 0 2 + 6 0.0 3.4 0.0
225 82.6 1953 VI. 13. 00 40—01 20 K 40 0 2 + 10 0.0 3.5 0.0
226 82.8 1952 VI. 13. 21 50—23 05 K 70 3 3 —1 2.6 2.8 0.9
227 83.1 1951  VI. 15. 01 13—00 05 4 60 6 3 + 7 6.0 3.4 1.8
228 83.5 1949 VI 14. 21 35--23 20 M 100 2 b —14 1.2 2.8 0.4
229 84.1 1951 VI. 16. 01 30—02 00 K 30 1 2 + 9 2.0 3.4 0.6
230 84.4 1949 VI. 15. 22 30—00 05 M 90 2 5 — 6 1.3 3.0 0.4
231 85.4 1949 VI. 16. 22 00—00 00 M 120 4 6 — 8 2.0 3.0 0.7
232 86.1 1950 VI 17. 22 40—01 00 M 150 9 8 0 3.6 3.2 1.1
233 86.1 1950 VL. 17. 23 20—00 10 B 40 2 2 0 3.0 3.2 0.9
234 86.5 1953 VI, 17. 00 30—01 40 P 65 4 4 +12 3.7 3.5 1.1
235 86.6 1952 VI, 17. 23 45—01 15 K 90 6 5 4+ 7 4.0 3.4 1.2
236 86.8 1947 VI. 18. 22 40--23 10 B 30 2 1 — 17 4.0 3.0 1.3
237 86.8 1947 VI. 18. 22 55--23 55 P 55 2 3 - 4 2.2 3.1 0.7
238 88.8 1947 VI 21. 0015—01 35 P 70 0 4 +12 0.0 3.5 0.0
239 89.8 1947 VI, 22. 00 05—01 23 M 73 0 4 +10 0.0 3.5 0.0
240 89.8 1947 VI. 22 00 25—01 23 P 52 0 3 +11 0.0 3.5 0.0
241 90.6 1951 VI. 22. 21 15—22 55 P 95 6 4 —-15 3.8 2.8 1.4
242 90.6 | 1951 VI. 22. 22 00—-22 50 B 50 3 2 —11 3.6 2.9 1.2
243 90.7 1947 V1. 23 00 00—01 54 M 94 3 6 +12 1.9 3.5 0.5
244 91.5 1948 VI. 23. 00 50—01 25 P 35 3 2 +14 5.1 3.6 14
245 91.6 1947 VI. 23. 21 50—22 30 B 40 2 2 —14 3.0 2.8 1.1
246 92.2 1953 VI, 23. 00 35—01 35 P 55 3 3 +13 3.3 3.6 0.9
247 92.6 1947 VI, 25 00 35—01 23 P 43 2 3 +13 2.8 3.6 0.8
248 92.7 1947 VI. 25. 00 40—01 28 M 43 1 3 + 14 1.4 3.6 0.4
249 93.5 1951 VI, 25. 22 20—00 10 P 80 3 4 — 2 2.2 3.1 0.7
250 93.5 1951 VI 25. 23 25—00 25 K 50 6 3 + 4 7.2 2.3 2.2
251 94.5 1947 VI, 26. 23 00—01 30 M 50 7 3 + 17 8.4 3.4 2.6
252 94.8 1946 VI, 26. 23 56—01 06 P 60 4 3 +10 4.0 3.5 1.1
253 95.4 1951 VT 27. 22 10—22 45 K 30 0 1 — 9 0.0 2.9 0.0
254 96.1 1948 VI. 27. 2 00—23 00 B 54 1 3 — 8 1.1 3.0 0.4
255 96.1 1948 VI 27. 22 00—23 00 P 55 1 3 — 8 1.1 3.0 0.4
256 96.4 | 1951 VI. 28. 23 40—00 25 K 40 1 2 + 6 1.5 3.4 0.4
257 97.1 | 1952 VI. 29. 00 40—01 15 K 30 A 2 +16 2.0 3.7 0.6
258 97.6 1946 VI. 29. 22 05—23 30 B 80 2 4 — 6 1.5 3.0 0.5
259 98.0 1948 VI 29. 22 05—00 00 Pl 103 0 5 — 3 0.0 3.1 0.0
260 98.1 1948 VI, 29. 22 40—00 08 B 78 4 4 0 3.1 3.2 1.0
261 98.1 1948 VI. 29. 22 45—00 05 P 60 6 3 0 6.0 3.2 1.9
262 98.2 1951 VI. 30. 21 35—22 10 K 30 0 1 —14 0.0 2.8 0.0
263 98.3 1951  VI. 30. 23 50—-01 40 P 95 5 6 +13 3.2 3.6 0.9
264 98.3 1951 VIL. 1. 00 35—01 25 K 45 2 3 +15 2.7 3.6 0.8
265 98.5 1946 VI. 30. 22 00—23 30 B 80 4 4 — 5 3.0 3.0 1.0
266 99.3 1951 VILI. 1. 23 40—01 35 P 90 7 5 +12 4.7 3.5 1.3
267 99.3 1951 VIIL. 1. 23 50—01 35 K 90 4 5 +13 2.7 3.6 0.8
268 100.7 1953 VII. 2. 21 55—22 35 K 35 0 2 — 9 0.0 2.9 0.0
269 100.7 1253 VII. 2. 22 00—22 35 v 35 2 2 — 9 3.4 2.9 1.2
270 100.9 1952 VII. 2. 22 40—01 00 \4 60 7 3 + 6 7.0 3.4 2.1
271 102.1 1951 VII. 4. 23 30—00 00 K 25 2 1 + b 4.8 3.3 1.6
272 103.0 1951 VII. 5. 22 15—23 25 P 656 3 3 — 3 2.8 3.1 0.9
273 103.1 1951 VII. 5. 23 30—01 10 K 90 4 5 “+11 2.7 3.5 0.8
274 103.5 1949 VII. 5. 22 40—00 45 S1 125 2 7 4+ 5 1.0 3.3 0.3
275 103.5 1949 VII. 5. 22 40—00 45 B3 125 3 7 + 5 1.4 3.3 0.4
276 103.5 1949 VIIL. 5. 22 40—00 45 Va 125 4 7 + 5 - 1.9 3.3 0.6 .
277 103.7 1948 VII. 5. 22 50—23 30 Kv 40 0 2 — 9 0.0 2.9 0.0
278 104.5 1949 VII. 6. 23 00—01 10 B3 130 8 7 + 9 3.7 3.4 1.1
279 104.5 1949 VII. 6. 23 00—01 10 Va 120 4 7 + 9 2.0 3.4 0.6
280 105.0 1951 VII. 7. 23 50—01 35 K 95 5 6 +15 3.2 3.6 0.9
281 105.2 1950 VII. 7. 23 00—00 00 P 60 3 3 + 5 3.0 3.3 0.9
282 105.4 1953 VII. 7. 22 20—23 20 K 55 4 3 — 2 4.4 3.1 1.4
283 106.5 1953 VII. 8. 23 45—01 20 K 90 8 5 + 14 5.3 3.6 1.5
284 107.1 1950 VII. 9. 22 00—00 10 M 120 7 6 + 1 3.5 3.2 1.1
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285 107.1 1950 VII. 9. 22 30—00 30 P 120 7 7 + 5 3.5 3.3 1.1
286 107.1 1950 VIL. 9. 22 30 —00 30 J 120 6 7 + 5 3.0 3.3 0.9
287 107.1 1950 VII. 9. 22 30—00 30 Vi 120 6 7 + 5 3.0 3.3 0.9
288 107.6 1948 VII. 9. 23 10—01 30 M 110 4 7 +13 2.2 3.6 0.6
289 107.6 1951 VII. 10. 22 05—23 05 B 60 4 3 — 3 4.0 3.1 1.3
290 107.7 1948 VII. 10. 00 47—01 45 Kv 53 0 3 +22 0.0 3.8 0.0
291 108.0 1950 VII. 10. 22 10—22 40 B 35 5 2 — 1 8.6 3.2 2.7
292 108.1 1950 VII. 10. 23 20—01 15 M 100 7 6 +12 4.2 3.5 1.2
293 108.8 1951 VII. 11. 22 20—23 35 B 70 1 4 0 0.9 3.2 0.3
294 108.8 1951 VII. 12. 00 50—01 45 K 50 4 3 +22 4.8 3.8 1.3
295 109.0 1950 VII. 11. 23 00—00 00 M 40 2 2 + 5 3.0 3.3 0.9
296 109.6 1948 VII. 12. 00 20—01 50 M 60 4 4 +21 4.0 3.8 1.1
297 109.6 1948 VII. 12. 00 20—01 50 P 80 5 5 +21 3.8 3.8 1.0
298 110.0 1950 VII. 12. 23 00—23 45 M 40 3 2 + 5 4.5 3.3 1.4
299 110.4 1948 VII. 12. 22 20—23 40 Kv 70 1 4 + 1 0.9 3.2 0.3
300 110.4 1948 VII. 12. 22 20—23 50 Le 80 5 4 -+ 3 3.8 3.3 1.2
301 110.4 1948 VII. 12. 22 55—23 37 M 35 6 2 + 4 10.3 3.3 3.1
302 110.5 1948 VII. 12. 23 50—01 35 P 100 12 6 418 7.2 3.7 1.9
303 110.7 1947 VII. 13. 22 00—23 20 BI 70 7 4 — 1 6.0 3.2 1.9
304 110.7 1951 VII. 14. 00 25—01 35 K 65 5 4 +20 4.6 3.8 1.2
305 111.0 1950 VII. 14. 01 00—02 00 M 60 3 4 +25 3.0 3.9 0.8
306 111.6 1947 VII. 14. 22 05—22 55 B 45 1 2 — 3 1.3 3.1 0.4
307 111.7 1947 VII. 15. 01 10—01 45 M 35 2 2 +25 3.4 3.9 0.9
308 | 111.7 1951 VII. 15. 00 05—01 00 P 50 4 3 +17 4.8 3.7 1.3
309 111.7 1951 VII. 15. 00 10—00 50 K 40 1 2 +16 1.5 3.7 0.4
310 111.9 1946 VIIL. 14. 22 00—00 27 K 110 6 6 + 4 3.3 3.3 1.0
311 111.9 1946 VII. 14. 22 00—23 35 Ma 90 4 5 — 1 2.7 3.2 0.8
312 111.9 1950 VII. 14. 22 45—00 30 J 60 8 3 + 8 8.0 3.4 2.4
313 111.9 1950 VII. 15. 00 00—02 00 P 100 7 6 +21 4.2 3.8 1.1
314 112.2 1953 VII. 14. 23 10—00 10 K 60 6 3 + 8 6.0 3.4 1.8
315 112.2 1953 VII, 14. 00 00—01 40 P 90 4 6 +21 2.7 3.8 0.7
316 112.8 1946 VII. 15. 22 30—23 35 K 60 3 3 + 3 3.0 3.3 0.9
317 113.1 1953 VIIL. 15. 22 40—23 40 A\ 50 2 3 + 4 2.4 3.3 0.7
318 113.1 1953 VIIL. 15. | 22 55—23 35 K 35 3 2 + 4 5.1 3.3 1.5
319 113.3 1952 VII. 15. 22 20—23 40 K 65 3 4 + 3 2.8 3.3 0.8
320 114.1 1953 VII. 17. 00 30—01 50 P 75 5 5 +23 4.0 3.9 1.0
321 114.7 1946 VII. 17. 22 50—23 30 K 35 6 2 + 5 10.3 3.3 3.1
322 114.8 1950 VII. 18. 01 00—02 00 M 60 4 4 +27 4.0 4.0 1.0
323 115.0 1953 VII. 17. 22 25—00 00 K 80 7 4 + 5 5.2 3.3 1.6
324 115.0 1953 VII. 17. 22 25—00 00 \% 80 8 4 + 5 8.0 3.3 1.8
325 115.5 1947 VII. 18. 23 15—00 00 K 45 1 3 + 9 1.3 3.4 0.4
326 115.8 1950 VII. 19. 00 30—02 00 J 40 6 3 +25 9.0 3.9 2.3
327 115.8 1950 VII. 19. 00 30—02 00 P 90 5 6 +25 3.3 3.9 0.8
328 115.8 1950 VII. 19. 00 30—02 30 M 60 4 4 +27 4.0 4.0 1.0
329 116.4 1947 VIL. 19. 21 35—22 30 K 50 1 3 — 5 1.2 3.0 0.4
330 116.5 1947 VII. 20. 01 20—02 00 K 40 0 3 +2 0.0 4.0 0.0
331 117.6 1950 VII. 20. 22 00—00 30 P 135 11 8 + 6 4.9 3.4 1.4
332 117.6 1950 VII. 20. 22 40—00 00 B 60 3 3 + 7 3.0 3.4 0.9
333 117.7 1950 VII, 21. 01 30—02 00 M 30 1 2 +30 2.0 4.1 0.5
334 118.1 1952 VII. 20. 23 05—00.00 K 50 1 3 + 9 1.2 3.4 0.4
335 118.1 1952 VII. 21. 01 30—02 00 K 30 2 2 +30 4.0 4.1 1.0
336 118.3 1947 VII. 21. 21 20—22 20 M 55 2 3 — 17 2.2 3.0 0.7
337 118.5 1950 VII. 21. 22 30—00 00 Ba 80 3 4 4 6 2.2 3.4 0.6
338 118.5 1950 VII. 21. 22 40—23 25 B 40 3 2 + 5 4.5 3.3 1.4
339 118.6 1950 VIIL. 22. 00 15—01 10 P 50 4 3 +20 4.8 3.8 1.3
340 118.9 | 1953 VIL 21. 01 35—02 08 P 33 2 2 +31 3.6 4.1 0.9
341 119.0 1952 VIL 21. 23 16—00 56 \' 40 7 2 +15 10.5 3.6 2.9
342 119.1 1952 VII. 22. 00 55—02 00 K 60 6 4 +28 6.0 4.0 1.5
343 119.1 1952 VII. 22. 01 05—01 40 Po 25 2 2 +27 4.8 4.0 1.2
344 119.2 1947 VII. 22. 22 00—23 00 K 50 1 3 0 1.2 3.2 0.4
345 119.4 1947 VII. 23. 02 00—02 30 M 30 1 2 +34 2.0 4.2 0.5
346 119.9 1953 VII. 23. 00 30—-01 45 K 50 4 3 +25 4.8 3.9 1.2
347 119.9 1953 VII. 23. 00 30—01 45 \' 55 5 4 +25 5.5 3.9 1.4
348 119.9 1953 VII. 23. 01 40—02 10 P 30 2 2 +31 4.0 4.1 1.0
349 120.0 1952 VII. 23. 00 30—02 00 K 55 & 4 + 26 5.5 3.9 1.4
350 120.1 1952 VII. 23. 01 30—02 00 A% 20 3 1 +30 9.0 4.1 2.2
351 120.2 1947 VII. 23. 22 00—23 00 Bu 55 2 3 0 2.2 3.2 0.7
352 120.8 1953 VII. 24. 01 45—02 15 P 30 3 2 +33 6.0 4.1 1.5
353 121.2 1947 VII. 25. 00 50—01 20 M 30 1 2 +25 2.0 3.9 0.5
354 121.3 1947 VII. 25. 00 00—01 33 K 80 4 5 +-22 3.0 3.8 0.8
355 121.6 1949 VII. 24. 22 10—23 40 M 90 11 5 + 4 7.3 3.3 2.2
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356 | 122.2 | 1947 VIL 26. 00 10—00 50 M 40 2. 3 +20° 3.0 3.8 0.8
357 | 122.2 | 1947 VIIL 26. 00 33—01 10 K 37 1 2 +23 1.6 3.9 0.4
358 | 122.3 | 1947 VIL. 26. 01 20—02 20 Bu 55 1 4 32 1.1 4.1 0.3
359 | 122.5 | 1950 VII. 26. 01 30—02 10 M .40 3 3 +32 4.5 4.1 1.1
1 360 | 122.6 | 1949 VIL 25, 21 50—22 35 B 35 2 2 — 2. 34 3.1 1.1
1 361 122.8 | 1952 VII. 25. 22 13—22 46 St 25 3 1 + 1 7.2 3.2 2.2
362 | 128.2 | 1947 VII. 27. 01 30—02 10 P 40 1 3 +32 1.5 4.1 0.4
363 | 123.5 | 1949 VII. 26. 22 00—22 45 M 45 3. 2 .0 4.0 3.2 1.2
364 | 123.5 | 1949 VII. 26. 22 10—22 50 B .35 2 2 + 1 3.4 3.2 1.1
365 | 123.9 | 1952 VII. 27. 01 05—01 50 -8t 30 1 2 +28 2.0 4.0 0.5
366 | 123.9 | I952 VII. 27. 01 35—02 05 K 30 1 2 +32 2.0 4.1 0.5
367 | 124.2 | 1946 VII. 27. 20 45—23 25 Bo 150 4 8 — 3 1.6 3.1 0.5
368 124.5 1949 VII. 27. 22 00—00 30 M 105 7 6 + 8 4.0 3.4 1.2
369 | 124.7 | 1948 VII. 27. 21 15—23 15 Ra 118 4 6 —1 2.2 3.2 0.7
370 | 124.7 | 1948 VI 27. 22 2523 15 P 45 3 2 + 5 4.0 3.3 1.2
371 125.0 | 1947 VII. 28. 21 30—22 20 Kr 40 4 2 — 4 6.0 3.1 1.9
372 | 125.0 | 1951 VIL 28, 22 10—23 15 P 60 2 3 + 3 2.0 3.3 0.6
373 | 125.0 | 1951 VII. 28. 22 16—23 08 B 45 1 2 + 3 1.3 3.3 0.4
374 | 125.1 | 1947 VIL 29. 01 40—02 20 "M 40 0 3 +34 0.0 4.2 0.0
375 | 1254 | 1949 VII. 28. 21 15—22 10 - M 50 2 3 — 5 2.4 3.0 0.8
876 | 125.7 | 1948 VII. 28. 21 20—22 20 ‘M 50 2 3 — 5 2.4 3.0 0.8
877 | 125.7 | 1948 VII. 28. 21 20—22 25 F 60 2 3 — 4 2.0 3.1 0.6
378 | 125.7 | 1948 VII. 28. 22 20—23 30 P . 50 3 3 + 5 3.6 3.3 1.1
379 | 125.7 | 1952 VII. 28. 21 45—22 50 - Bt 35 1 2 0 1.7 3.2 0.5
380 125.9 | 1951 VII. 29. 21 30—23 00 P | 80 1 4 0 0.8 3.2 0.2
381 126.6 | 1948 VII. 29. 21 30—22 35 M | 120 13 6 — 4 6.5 3.1 2.1
382 | 126.9 | 1946 VII. 30. 21 30—22 50 Bo | |: 170 6 4 0 5.1 3.2 1.6
383 | 127.4 | 1949 VII 30. 23 00—02 00 M ]| 150 11 9 +21 | 4.4 3.8 1.2
384 | 127.6 | 1948 VII. 30. 21 44—00 05 P 120 11 7 + 6 5.5 3.4 1.6
385 | 127.6 | 1948 VII. 30. 21 50—22 25 Pl '35 4 2 — 1 6.9 3.2 2.2
386 | 127.8 | 1951 VIIL 31. 21 50—23 50 P 100 5 6 + 5 3.0 8.3 0.9
387 | 127.8 | 1951 VII. 3. 22 05—23 45 K 80 4 5 + 7 3.0 3.4 0.9
388 | 128.9 | 1951 VIIL. 2. 01 20—02 20 P 55 2 4 +34 2.2 4.2 0.5
389 | 129.3 | 1949 VIIL. 1. 22 40—23 20 B 25 3 2 + 17 5.1 3.4 1.5
390 | 129.5 | 1948 VITL. L. 22 05—22 35 B 30 3 2 + 1 6.0 3.2 1.9
391 129.7 | 1947 VIIL. 2. 21 00—21 43 Bo 43 2. 2 — 7 2.8 3.0 0.9
392 129.8 | 1951 VIIL. 2. 22 10—22 47 B 35 0 2F| 4+ 2 0.0 3.2 0.0
393 130.2 | 1949 VIIL. 2. 21 00—21 50 K 50 2 3 — 6 2.4 3.0 0.8
394 | 130.2 | 1949 VIILI. 2. 21 55—22 45 B 50 2 3 + 2 2.4 3.2 0.8
395 | 130.4 | 1949 VIIL. 3. 00 40—02 30 M 110 11 8 +32 6.0 4.1 1.5
396 | 130.5 | 1948 VIII. 2. 23 30—01 15 P 80 13 5 +21 4.8 3.8 2.6
397 | 130.6 | 1948 VIIT. 3. 01 20—02 20 M 60 8 4 +35 8.0 4.2 1.9
398 | 130.6 | 1952 VIII. 3. 01 25—02 05 K 30 1 2 +34 2.0 4.2 0.5
399 130.6 1952 VIII, 3. 01 25—02 05 A% 20 2 9 +34 4.0 4.2 1.0
400 130.6 | 1952 VIIL. 3. 01 45—02 45 P 55 2 ! 438 . 2.2 4.3 0.5
401 131.2 | 1949 VIII. 3. 23 40—00 15 K 30 2 t 9 117 4.0 3.7 1.1
402 | 131.3 | 1949 VIII. 4. 01 00—02 30 M 90 14 g 134 9.3 4.2 2.2
403 | 131.4 | 1948 VIII. 2. 21 20—22 00 M 40 4 EX — 4 6.0 3.1 1.9
404 131.4 | 1948 VIIL. 3. 22 05—22 50 P 45 8 2 + 3 10.7 3.3 3.2
405 131.9 | 1946 VIIL. 4. 22 20—-23 05 K 35 2 2’ + 5 3.4 3.3 1.0
406 132.6 1946 VIII. 5. 20 45—21 30 Bo 45 4 2 — 8 5.3 3.0 1.8
407 133.6 | 1951 VIIL. 6. 22 40—23 40 P 55 2 3 410 2.2 35 0.6
408 | 133.7 | 1951 VIIL. 7. 00 05—01 25 B 65 0 4 +25 0.0 3.9 0.0
409 | 133.7 | 1951 VIIL. 7. 02 10—02 50 P 30 1 2 441 2.0 4.3 0.5
410 | 134.2 | 1949 VIIL. 7. 01 40—02 55 K 70 6 5 440 5.1 4.3 1.2
411 134.2 | 1949 VIII. 7. 01 45—02 55 Iv 70 4 - B 440 3.4 4.3 0.8
412 | 134.2 | 1949 VIIL. 7. 01 45—02 55 C 70 1 5 +40 0.9 4.3 0.2
413 | 134.3 | 1948 VIIL. 6. 21 30—22 50 B 70 4 4 + 1| 34 -3.2 1.1
414 | 134.4 | 1948 VIIL. 6. 23 40—00 20 B 35 1 2 +18 | 1.7 3.7 0.5
415 | 134.8 | 1946 VIII. 7. 21 06—21 36 K 28 1 1 — 5 2.1 3.0 0.7
416 | 135.3 | 1948 VIIL. 7. 22 30—23 30 B 50 5 3 + 9 ‘6.0 3.4 1.8
417 | 135.9 | 1946 VIIL. 9. 02 05—03 05 Za 55 1 4 +43 1.1 44 0.2
418 | 136.2 | 1948 VIIL. 8. 21 12—23 20 P 120 6 7 + 3 3.0 3.3 0.9
419 | 136.2 | 1948 VIIL. 8. 21 15—23 00 ‘B 85 10 5 + 1 7.1 3.2 2.2
420 | 136.9 | 1946 VIII. 10. 01 05—02 45 M 85 6 6 +37 4.2 4.2 1.0
421 | 138.2 | 1948 VIII. 11 00 50—01 20 M 20 3 1 +30 9.0 4.1 2.2
422 | 138.4 | 1947 VIIL 11. 23 00—23 30 M 30 1 2 +12 2.0 3.5 0.6
423 | 139.4 | 1947 VIIL 12. 23 10—23 41 K 30 4 2 +14 8.0 3.6 2.2
424 | 142.2 | 1947 VIIL 15. 21 00—21 30 P 30 -2 2 — 5 4.0 3.0 1.3
425 | 142.2 | 1947 VIII. 15. 21 10—21 40 K 30 3 2 — 3 6.0 3.1 1.9
426 | 142.2 | 1947 VIIL 15. 21 40—22 10 K 30 3 2 0| 6.0 3.2 1.9
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427 142.2 1947 VIII. 15. 22 10—22 40 K 30 2 2 + 5 4.0 3.3
428 142.3 1947 VIIIL. 16. 02 00--03 00 M 20 0 1 +44 0.0 4.4
429 142.4 1947 VIII. 16. 01 40—02 10 K 30 2 2 +38 4.0 4.3
430 142.4 | 1947 VIIL 16. 02 10—02 40 K 30 2 2 +43 4.0 4.4
431 143.2 1947 VIII. 16. 22 04—-22 45 K 30 2 2 + 5 4.0 3.3
432 143.3 1947 VIIL. 17. 01 45—02 30. K 40 3 3 +40 4.5 4.3
433 143.5 1946 VIII. i7. 00 40—02 12 K 80 4 5 +31 3.0 4.1
434 144.1 1948 VIII. 17. 01 40—03 20 P 70 [ 5 +44 5.1 4.4
435 145.4 1950 VIIT. 19. 00 00—02 00 M 100 9 7 +30 5.4 4.1
436 145.9 1952 VIII. 18. 23 10—01 30 K 130 7 8 +24 3.2 3.9
437 145.9 1952 VIII. 18. 23 50—01 00 Sa 60 1 4 +25 1.0 3.9
438 145.9 1952 VIII. 18. 23 50—01 00 \4 60 5 4 + 25 5.0 3.9
439 145.9 1952 VIII. 19. 00 35—03 00 P 135 9 10 +37 4.0 4.2
440 146.7 1953 VIII. 20. 00 25—01 45 P 70 9 5 +33 7.7 4.1
441 146.7 1953 VIIL. 20. 01 45—02 15 P 25 2 2 +40 4.8 4.3
442 147.3 1950 VIII. 20. 22 05—23 15 J 50 1 3 + 8 1.2 3.4
443 148.2 1950 VIIIL. 21. 21 45—23 15 J 70 3 4 + 7 2.6 3.4
444 148.3 1950 VIIIL. 21. 23 15—00 45 C 80 6 5 +21 4.5 3.8
445 149.4 1949 VIII. 22. 21 35—22 05 C 25 0 1 + 2 0.0 3.2
446 149.4 1949 VIII. 22. 22 00—00 00 M 90 3 5 +12 2.0 3.5
447 150.4 1949 VIII. 23. 21 30—23 30 Ca 100 0 6 + 7 0.0 3.4
448 150.4 1949 VIII. 23. 21 45—22 15 Bl 30 3 2 + 3 6.0 3.3
449 150.6 1952 VIII. 23. 20 15—22 00 P 75 3 4 — 3 2.4 3.1
450 150.6 1952 VIII. 23. 20 55—22 10 K 65 9 3 — 1 8.3 3.2
451 150.6 1952 VIII. 23. 22 30—23 30 K 40 3 2 +12 4.4 3.5
452 150.7 1952 VIII. 24. 00 45—02 40 K 40 0 3 +38 0.0 4.3
453 150.8 1951 VIII. 24. 21 00—21 40 K 40 0 2 — 2 0.0 3.1
454 150.9 1947 VIII. 24. 23 00—23 45 K 40 3 2 +15 4.5 3.6
455 151,0 1947 VIII. 24. 23 00—01 00 M 60 2 4 +22 2.0 3.8
456 151.0 1947 VIIL. 24. 23 40—00 15 P 15 0 1 +21 0.0 3.8
457 151.0 | 1947 VIIIL 24. 23 45—00 25 K 40 2 3 +23 3.0 3.9
458 151.3 1949 VIII. 24. 20 20—21 20 K 45 3 2 — 6 4.0 3.0
459 151.5 1948 VIIL. 24. 20 45—21 15 P 30 1 2 — 5 2.0 3.0
460 151.8 1951 VIII. 25. 21 05—21 45 K 40 2 2 — 1 3.0 3.2
461 152.3 1949 VIIL. 25. 20 45—21 15 K 20 0 1 — 5 0.0 3.0
462 152.4 1949 VIIL. 26. 00 30—03 00 C 140 6 10 +39 2.6 4.3
463 152.4 1949 VIII. 26. 00 55—01 55 K 60 3 4 +35 3.0 4.2
464 152.5 1948 VIII. 25. 20 20—21 20 B 50 1 3 — 5 1.2 3.8
465 152.5 1948 VIII. 25. 20 30—21 50 P 70 2 4 — 3 1.7 3.1
466 152.5 1949 VIII. 26. 02 35—03 05 K 30 3 2 +48 6.0 4.5
467 152.8 1951 VIII. 26. 20 35—23 00 P 85 1 5 + 2 0.7 3.2
468 153.2 1949 VIII. 26. 21 10—22 00 K 45 1 2 0 1.3 3.2
469 153.4 1949 VIII. 27. 00 15—02 45 C 140 9 10 +36 3.9 4.2
4170 153.9 1951 VIII. 28. 02 00—03 05 K 60 6 4 +45 6.0 4.4
471 154.0 1946 VIII. 27. 20 30—22 20 M 90 3 5 —1 2.0 3.2
472 154.2 1946 VIII. 28. 01 07—02 55 K 97 2 7 +41 1.2 4.3
473 154.8 1951 VIIL. 28. 23 256—00 55 K 35 2 2 +24 3.4 3.9
474 154.8 1951 VIIL. 28. 23 55—02 00 P 90 8 6 +31 5.3 4.1
475 154.9 1946 VIII. 28. 20 40—21 15 M 35 4 2 — b 6.9 3.0
476 155.0 1946 VIII. 28. 21 53—22 23 Ha 30 1 2 + 5 2.0 3.3
477 155.1 1946 VIIT. 28. 23 30—00 13 B 43 2 3 +20 2.8 3.8
478 155.1 1946 VIIL. 29. 00 25—02 45 K 130 7 9 +37 . 3.2 4.2
479 155.1 1946 VIII. 29. 00 58—03 13 M 110 4 8 +43 2.2 4.4
480 155.3 1949 VIII. 28. 22 30—00 40 K 60 4 4 +18 4.0 3.7
481 155.4 1948 VIIIL. 28. 20 20—-21 00 M 30 2 2. — 6 4.0 3.0
482 156.1 1949 VIII. 29. 21 30—22 35 C 60 6 3 — 3 6.0 3.1
483 156.2 1949 VIII. 29. 21 45—23 15 Bl 80 1 5 + 8 0.8 3.4
484 156.3 1949 VIIIL. 30. 00 00—00 40 M 40 5 3 +25 7.5 3.9
485 156.8 1951 VIII. 3t. 00 20—-01 45 K 75 11 5 +33 8.8 4.1
486 156.9 1951 VIII. 31. 02 00—03 30 P 80 7 [ +48 5.2 . 4.5
487 157.0 1946 VIIIL. 30. 22 30—00 05 M 80 3 5 +15 2.2 3.6
488 157.2 1949 VIII. 30. 23 00—01 00 M 120 15 8 +22 7.5 3.8
489 157.3 1948 VIII. 30. 20 30—21 20 C 40 5 2 — 4 7.5 3.1
490 157.4 | 1948 VIII. 30. 21 00—22 25 B 70 8 4 + 2 6.9 3.2
491 157.8 1950 VIIL. 31. 20 00—20 50 B 40 1 2 — 8 1.5 3.0
492 158.1 1946 IX. 1. 02 00—03 30 M 80 4 6 +48 3.0 4.5
493 158.1 1953 VIIIL. 31. 20 10—20 40 P 15 1 1 — 8. 4.0 3.0
494 158.1 1953 VIII. 31. 21 00—21 30 K 30 0 2 — 2. 0.0 3.1
495 158.1 1953 VIII. 31. 21 05—21 40 A\ 30 0 2 — 1 0.0 3.2
496 158.2 1949 VIII. 31. 23 05—00 55 K 100 7 6 o 422 4.2 3.8
497 158.3 1949 IX. 1. 01 00—03 20 M 140 30 10 +43 12.9 4.4
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No O] Date Time M. E. T. Obs. T n, ‘ n, H 1, 1. F

498 158.6 1948 VIII. 31. 22 00—23 45 M 105 16 6 +12 9.1 3.5 2.6
499 158.6 1951 IX. 1. 21 45--23 35 P 70 6 4 +10 5.1 3.5 1.5
500 158.6 1951 IX. 1. 23 15—23 55 K 35 2 2 +18 3.4 3.7 0.9
501 |.158.9 1946 IX. 2. 00 00—01 15 D 60 4 4 +28 4.0 4.0 1.0
502 159.1 1953 IX. 1. 20 10—22 00 K 100 10 5 3 6.0 3.1 1.9
503 159.1 1953 IX. 1. 20 15—21 50 N4 80 6 4 — 3 4.5 3.1 1.5
504 159.9 1946 JTX. 3. 00 00—00 50 M 45 2 3 +27 2.7 4.0 0.7
505 160.1 1953 IX. 2. 21 10—22 15 P 60 3 3 + 2 3.0 3.2 0.9
506 160.1 1953 IX. 2. 22 15—23 40 v 45 2 3 +12 2.7 3.5 0.8
507 160.1 1953 IX. 2. 23 05—23 50 P 40 2 2 +17 3.0 3.7 0.8
508 160.5 1951 IX. 3. 21 00—22 20 K 50 2 3 + 2 2.4 3.2 0.8
509 160.9 1946 IX. 4. 00 40—-01 42 P 57 6 4 +35 6.3 4.2 1.5
510 161.2 1948 IX. 3. 20 056—22 15 C 50 3 3 — 2 3.6 3.1 1.2
511 161.2 1948 IX. 3. 20 40—21 40 K 55 3 3 — 2 3.3 3.1 1.1
512 161.2 1948 IX. 3. 2110—22 15 B 60 2 3 + 2 2.0 3.2 0.6
513 161.2 1949 IX. 4. 02 40—03 30 M 40 3 3 +51 4.5 4.6 1.0
514 161.8 1946 IX. 4. 21 45—23 24 K 84 8 5 +10 5.7 3.5 1.6
515 161.8 1946 IX. 4. 22 10—23 00 B 45 0 3 +10 0.0 3.5 0.0
516 162.2 1949 IX. 5. 02 10—03 30 M 80 7 6 +49 5.2 4.5 1.2
517 162.4 1951 IX. 5. 20 10—22 15 P 100 5 5 — 2 3.0 3.1 1.0
518 162.7 1951 IX. 6. 02 15—03 45 P 75 9 6 +50 7.2 4.6 1.6
519 162.8 1946 IX. 5. 22 05—23 30 K 75 3 4 +11 2.4 3.5 0.7
520 162.9 1946 IX. 6. 02 00—04 00 K 100 8 8 +50 4.8 4.8 1.0
521 162.9 1946 IX. 6. 02 45—04 00 M 70 5 5 +54 4.3 4.6 0.9
522 163.4 1947 IX. 6. 19 55—20 25 K 30 3 1 — 8 6.0 3.0 2.7
523 163.4 1947 IX. 6. 20 25—20 55 K 30 4 2 — 5 8.0 3.0 2.7
524 163.4 1947 IX. 6. 21 10—21 55 K 45 1 2 + 1 1.3 3.2 0.4
525 163.4 1951 IX. 6. 20 45—22 15 P 70 3 4 0 2.6 3.2 0.8
526 163.4 1951 IX. 6. 22 30—23 15 K 40 4 2 +12 6.0 3.5 1.7
527 163.7 1946 IX. 6. 21 40—23 50 K 65 3 4 +11 2.8 3.5 0.8
528 163.9 | 1946 IX. 7. 02 40—03 50 M 65 4 5 +53 3.7 4.6 0.8
529 164.3 1951 IX. 7. 19 55—21 25 K 90 6 5 — 6 4.0 3.0 1.3
530 164.5 1947 IX. 8. 00 25—01 10 K 30 2 2 +30 4.0 4.1 1.0
531 164.6 1951 IX. 8. 0120 0345 P 130 17 10 +47 7.8 4.5 1.7
532 | 164.9 | 1953 IX. 7. 20 00—21 10 \4 50 0 3 — 6 0.0 3.0 0.0
533 164.9 1953 IX. 7. 20 00—22 25 K 120 12 6 — 2 6.0 3.1 1.9
534 165.3 1948 IX. 8. 02 00—03 20 M 80 8 6- +48 6.0 4.5 1.3
535 165.3 1848 IX. 8. 02 15—03 20 K 60 6 5 +50 6.0 4.6 1.3
536 165.4 1947 [X. 8. 23 15—23 45 K 20 0 1 +18 0.0 3.7 0.0
5317 166.1 1948 IX. 8. 21 20—23 15 K 55 6 3 + 7 6.5 3.4 1.9
538 166.1 1948 IX. 8. 21 45—23 35 C 90 6 5 +11 4.0 3.5 1.1
539. | 166.1 1953 IX. 9. 02 03—02 45 P 40 2 3 -+ 46 3.0 4.5 0.7
540 166.1 1953 IX. 9. 03 00—03 40 P 40 5 3 -+ 54 7.5 4.6 1.6
541 166.2 1948 IX. 8. 23 15—23 55 K 40 3 2 +19 4.5 3.7 1.2
542 167.1 1953 1IX. 10. 02 40—03 43 P 60 4 5 +-52 4.0 4.6 0.9
543 167.3 1948 IX. 10. 01 30—03 30 K 90 10 7 +47 6.7 4.5 1.5
544 167.4 1947 IX.11. 00 03—01 03 M 54 4 4 +28 4.4 4.0 1.1
545 167.7 1949 IX. 10. 19 15—19 45 K 30 0 1 —12 0.0 2.9 0.0
546 168.0 1952 IX. 10. 20 30—21 30 v 50 4 3 — 3 4.8 3.1 1.5
547 168.0 1952 IX. 10. 20 45—22 00 K 65 5 3 0 4.6 3.2 1.4
548 168.1 1948 IX. 10. 22 05—00 30 K 120 13 7 +16 6.5 3.7 1.8
549 168.1 1948 IX. 10. 22 20—23 30 C 60 2 4 +-13 2.0 3.6 0.6
550 168.2 1947 IX. 11. 19 35—20 05 K 30 3 1 —10 6.0 2.9 2.1
551 168,2 1947 IX. 11. 20 05—20 35 K 30 4 1 — 17 8.0 3.0 2.7
552 168.3 1947 IX. 11. 22 05—23 45 K 46 4 3 +18 5.2 3.7 14
553 168.4 1947 IX. 11. 23 45—00 15 K 20 4 1 +23 12.0 3.9 3.1
554 168.4 | 1947 IX. 12. 00 15—01 15 K 50 4 3 +33 4.8 4.1 1.2
555 168.4 1947 IX. 12. 01 15—01 45 K 30 3 2 +37 6.0 4.2 1.4
556 168.5 1947 IX. 12. 01 45—02 15 K 25 1 2 +42 2.4 4.4 0.5
557 168.5 1950 IX. 11. 21 30—23 30 J 60 4 3 +10 4.0 3.5 1.1
558 168.5 1951 IX. 12. 02 05—-03 25 K 75 2 6 +49 1.6 4.5 0.4
559 168.7 1049 IX. 11. 19 20—20 05 K 45 5 2 —I11 6.7 2.9 2.3
560 169.0 1953 IX. 12. 02 45—03 45 P 55 4 4 +53 4.4 4.6 1.0
561 169.2 1948 IX. 12. 02 45—03 50 ¢ 60 10 5 + 564 10.0 4.6 2.2
562 169.2 1948 IX. 12. 02 50—03 45 K 50 7 4 +564 8.4 4.6 1.8
563 169.3 1947 IX. 12. 22 20—00 00 M 30 1 2 +15 2.0 3.6 0.6
564 170.1 1948 1IX. 13. 01 00—01 25 K 20 0 1 +35 0.0 4.2 0.0
565 170.2 1947 IX. 13. 20 20—20 50 K 30 3 2 — 6 6.0 3.0 2.0
566 170.3 1947 IX. 13. 22 55—23 50 M 30 3 2 +17 6.0 3.7 1.6
567 170.4 1946 IX.13. | 1915—2015 K 55 2 3 —10 2.2 2.9 0.8
568 170.5 1950 IX. 13. 22 00—23 45 Ln 105 4 6 +13 2.3 3.6 0.6
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No O] Date Time M. E.T. Obs. T ’ n, ’ n, 1 H fs 1.

569 170.5 1950 IX, 13. 22 00—00 00 J 60 8 4 +14 8.0 3.6 2.2
570 170.6 1946 IX. 13. 22 50—00 25 K 80 2 5 +19 1.5 3.7 0.4
571 170.9 1949 IX. 14. 03 00—04 00 M 50 1 4 +55 1.2 4.7 0.3
372 171.4 1947 IX. 15. 00 30—01 40 M 40 2 3 + 34 3.0 4.2 0.7
573 171.4 1947 IX. 15. 02 40—03 40 P 40 1 3 +53 1.5 4.6 0.3
574 171.6 1949 IX. 14. 19 14—20 45 M 60 5 3 — 9 5.0 2.9 1.7
575 171.6 1949 IX. 14. 19 30—21 00 K 70 5 3 — 17 4.3 3.0 1.4
576 171.6 1950 IX. 15. 01 00—03 00 Ln 110 7 8 +42 3.8 4.4 0.9
577 171.6 1950 IX. 15. 01 00—03 00 J 110 5 8 +42 2.7 4.4 0.6
578 171.6 1950 IX. 15. 02 00—03 50 M 110 14 8 +50 7.6 4.6 1.7
579 171.9 1949 IX. 15. 03 00—04 00 M 60 4 5 +65 4.0 4.7 0.9
580 172.4 1947 IX. 16. 01 45—02 40 K 21 3 2 444 8.7 44 2.0
581 172.4 1947 IX. 16. 02 46—03 46 P 55 2 4 +-53 2.2 4.6 0.5
582 172.4 1947 IX. 16. 03 00—04 00 M 55 2 4 +55 2.2 4.7 0.5
583 172.6 1949 1IX. 15. 19 50—21 30 M 100 5 5 — 5 3.0 3.0 1.0
584 172.6 1949 IX. 15. 20 20—21 20 K 45 3 2 — 4 4.0 3.1 1.3
585 172.8 1953 IX. 16. 00 30—01 00 K 25 2 2 +30 4.8 4.1 1.2
586 172.9 1953 IX. 16. 01 25—02 23 P 50 7 4 +41 8.4 4.3 2.0
587 172.9 1953 IX. 16. 03 06—03 56 P 50 4 4 +55 4.8 4.7 1.0
588 173.0 1952 IX. 16. 00 00—02 30 \4 120 9 8 +35 4.5 4.2 1.1
589 173.1 1947 IX. 16. 20 00—20 45 K 40 3 2 — 1 4.5 3.0 1.5
590 173.2 1947 IX. 16. 23 00—00 00 K 40 1 2 +18 1.5 3.7 0.4
591 173.4 1947 IX. 17. 01 40—03 40 M 60 5 4 +48 5.0 4.5 1.1
592 173.9 1952 IX. 16. 22 00—23 15 v 60 5 3 +10 5.0 3.5 1.4
593 173.9 | 1952 IX. 16. 22 30—23 45 K 45 4 3 +15 5.3 3.6 1.5
594 174.2 1947 1X.17. 22 45—23 15 K 27 3 2 +14 6.7 3.6 1.9
595 174.3 1947 IX. 18. 01 45—03 30 M 105 5 8 +48 2.9 4.5 0.6
596 174.3 1947 IX. 18. 01 50—03 00 K 65 1 5 +47 0.9 4.5 0.2
597 174.3 1947 IX. 18. 02 00—03 20 P 55 2 4 +47 2.2 4.5 0.5
598 174.4 1946 IX. 17. 21 40—22 30 D 45 4 3 + 6 5.3 3.4 1.6
599 174.4 1947 IX. 18. 02 30—04 00 M 40 1 3 + 53 1.5 4.6 0.3
600 174.6 1946 IX. 18. 03 15—04 15 K 55 4 4 +57 4.4 4.7 0.9
601 175.4 1946 IX. 18. 22 55—23 30 K 35 2 2 +16 3.4 3.7 0.9
602 175.6 | 1949 IX. 18. 20 40—21 15 K 25 3 1 — 3 7.2 3.1 2.3
603 175.6 1949 1IX. 18. 21 15—21 55 K 35 2 2 + 2 3.4 3.2 1.1
604 175.6 | 1949 IX. 18. 22 40—23 10 K 30 4 2 +13 8.0 3.6 2.2
605 175.7 1949 T1X. 18. 23 10—23 40 K 30 4 2 +18 8.0 3.7 2.2
606 175.7 1949 IX. 18. 23 40—00 25 K 40 9 3 +24 13.5 3.9 3.5
607 175.8 1952 IX. 18. 21 30—22 45 P 65 3 4 4 6 2.8 3.4 0.8
608 176.1 1947 1IX. 19. 21 05—22 00 K 55 3 3 + 3 3.3 3.3 1.0
609 176.1 1947 IX. 19. 22 00—22 30 K 25 0 1 + 8 0.0 3.4 0.0
610 176.1 1947 IX. 19. 22 30—23 10 K 40 6 2 +11 9.0 3.5 2.6
611 176.6 1949 T1X.19. 22 00—00 30 M 150 6 9 +16 2.4 3.7 0.6
612 177.1 1947 IX. 20. 22 00—22 30 K 30 1 2 + 7 2.0 3.4 0.6
613 177.1 1947 IX. 20. 22 30—23 00 K 28 3 2 +11 6.4 3.5 1.8
614 177.2 1947 IX. 20. 23 00—23 30 K 30 2 2 +16 4.0 3.7 1.1
615 177.8 1949 IX. 21. 02 40—04 10 M 90 6 7 +55 4.0 4.7 0.9
616 178.7 1952 XI. 21. 19 20—21 25 P 55 6 3 — 7 6.5 3.0 2.2
617 179.0 1952 IX. 22. 01 55—04 00 P 110 11 8 +50 6.0 4.6 1.3
618 179.5 1949 IX. 22. 20 10—21 30 P 60 3 3 — 4 3.0 3.1 1.0
619 179.9 1951 IX. 23. 19 00—20 00 K 60 1 3 —I11 1.0 2.9 0.3
620 180.4 | 1949 IX. 23, 20 10—21 10 B 60 0 3 — 5 0.0 3.0 0.0
621 180.5 1949 IX. 23. 20 45—22 10 K 80 9 4 0 6.8 3.2 2.1
622 181.4 1949 IX. 24. 20 45—21 50 K 45 2 2 0 2.7 3.2 0.8
623 181.6 1948 IX. 24. 19 15—20 00 B 40 1 2 —11 1.5 2.9 0.5
624 181.7 1949 IX. 25. 02 00—04 20 M 130 16 10 +-53 7.4 4.6 1.6
625 182.2 1947 IX. 26. 03 15—04 10 M 50 6 4 + 56 7.2 4.7 1.5
626 182.2 1947 IX. 26. 03 15—04 10 P 50 2 4 + 56 2.4 4.7 0.5
627 182.4 1946 1IX. 26. 01 00—01 30 M 30 2 2 +35 4.0 4.2 1.0
628 182.4 1949 IX. 25. 21 10—22 10 B 50 2 3 + 2 2.4 3.2 0.8
629 182.4 1949 IX. 25. 21 45—22 15 K 20 1 1 + 2 3.0 3.2 0.9
630 182.5 1946 IX. 26. 03 37—04 20 D 36 5 3 +58 8.3 4.7 1.9
631 182.6 1948 TX. 25. 19 30—20 50 B 70 2 3 —10 1.7 2.9 0.6
632 182.6 | 1948 1IX. 25. 19 40—21 00 M 60 2 3 — 1 2.0 3.0 0.7
633 182.7 1949 IX. 26. 02 30—-04 00 M 90 16 7 +53 10.7 4.6 2.3
634 183.2 1946 IX. 26. 22 15—23 15 B 55 6 3 +11 6.5 3.5 1.9
635 183.4 1946 IX. 26. 23 20—23 50 K 25 5 2 +18 12.0 3.7 3.2
636 183.4 1946 IX. 27. 01 45—-02 40 K 50 4 4 +43 4.8 4.4 1.1
637 183.4 1949 IX. 26. 21 15—21 50 B 30 1 2 + 1 2.0 3.2 0.6
638 183.5 1946 IX. 27. 03 30—04 15 M 55 9 4 +57 9.8 4.7 2.1
639 183.6 1948 IX. 26. 19 40—21 40 M 80 12 4 — 5 9.0 3.0 3.0
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No O Date Time M. E.T. Obs. T n, n, o 1 1. F
640 183.6 1948 IX. 26. 20 40—21 25 B 40 3 2 — 2 4.5 3.1 1.5
641 183.6 1949 IX. 27. 02 00—04 05 M 80 4 6 +51 3.0 4.6 0.7
642 183.7 1952 IX. 27. 03 15—04 20 K 60 7 5 +56 7.0 4.7 1.5
643 183.9 1952 IX. 27. 03 25—04 20 \4 40 0 3 +57 0.0 4.7 0.0
644 184.6 1948 IX. 27. 20 20—21 00 M 30 0 2 — 5 0.0 3.0 0.0
645 185.3 1946 1X. 28. 23 10—01 30 M 70 5 5 +26 4.3 3.9 1.1
646 185.3 1953 T1X. 28. 19 00—20 00 \4 50 4 2 —12 4.8 2.9 1.7
647 185.3 1953 IX. 28. 19 25—20 30 P 55 4 3 —10 4.4 2.9 1.5
648 185.4 1946 IX. 29. 01 20—02 00 K 30 3 2 +39 6.0 4.3 1.4
649 |.185.4 1946 IX. 29. 02 00—02 50 K 48 4 4 +44 5.0 4.4 1.1
650 185.4 1946 IX. 29. 03 00—03 30 K 20 2 2 +53 6.0 4.6 1.3
651 185.4 1946 1IX. 29. 03 30—04 00 K 25 2 2 +56 4.8 4.7 1.0
652 185.4 1946 IX. 29. 04 00—04 30 K 27 1 2 +60 2.2 4.8 0.5
653 186.0 1946 IX. 29. 18 45—19 45 M 60 2 3 —13 2.0 2.8 0.7
654 186.1 1946 IX. 29. 19 08—19 48 K 40 5 2 —12 7.5 2.9 2.6
655 186.3 1946 IX. 30. 00 55—01 30 ° D 30 4 2 +35 8.0 4.2 1.9
656 186.3 1946 IX. 30. 01 30—02 00 D 20 5 1 +40 15.0 4.3 3.5
657 186.3 1946 [X. 30. 02 00—02 30 D 27 6 2 +44 13.3 4.4 3.0
658 186.4 1946 IX. 30. 02 30—03 00 D 7 8 2 +48 17.8 4.5 4.0
659 186.4 1946 IX. 30. 03 19—04 20 D 47 4 4 +55 5.1 4.7 1.1
660 186.6 1948 IX. 29. 21 00—21 50 B 45 4 2 0 5.3 3.2 1.7
661 186.6 1949 IX. 30. 02 40—04 10 D 90 12 7 +54 8.0 4.6 1.7
662 186.8 1951 IX. 30. 19 55—20 55 K &5 5 3 — 7 5.5 3.0 1.8
663 187.1 1951 X. 1. 0215—04 15 K 110 7 8 +53 3.8 4.6 0.8
664 187.2 1946 1IX. 30. 23 50—00 25 K 35 3 2 +25 5.1 3.9 1.3
665 187.3 1946 X. 1. 01 00—01 50 K 50 7 3 +35 8.4 4.2 2.0
666 187.3 1953 IX. 30. 19 50—20 45 P 40 1 2 — 8 1.5 3.0 0.5
667 187.4 1946 X. 1. 03 00—03 30 M 30 5 2 +53 10.0 4.6 2.2
668 187.4 1946 X. 1. 03 30—04 20 M 40 2 3 +57 3.0 4.7 0.6
669 187.6 1949 X. 1. 03 30—04 15 M 40 3 3 +57 4.5 4.7 1.0
670 187.8 1952 X. 1. 03 45—04 30 \4 35 2 3 +59 3.4 4.7 0.7
671 188.2 1946 X. 1. 22 00—23 20 M 80 4 5 +10 3.0 3.5 0.9
672 188.3 1946 X. 2. 02 35—03 52 K 77 8 6 453 6.2 4.6 1.3
673 188.3 1953 X. 1. 19 15—20 20 N 50 2 2 —11 2.4 2.9 0.8
674 188.3 1953 X. 1. 19 30—20 20 Sa '35 2 2 —10 3.4 2.9 1.2
675 188.4 1953 X, 1. 22 15—22 45 K 30 2 2 + 9 4.0 3.4 1.2
676 189.3 1953 X, 2. 19 25—20 10 v 30 3 1 —11 6.0 2.9 2.1
677 189.7 1947 X, 3. 18 30—19 10 M 40 1 2 —15 1.5 2.8 0.5
678 | 190.3 | 1953 X. 3. | 2045—2215 Sa 65 3 3 0| 28 3.2 0.9
679 190.5 1953 X. 3. 01 30—02 40 K 60 9 4 +41 9.0 4.3 2.1
680 190.5 1953 X. 4. 01 40—03 10 P 80 4 6 +45 3.0 4.4 0.7
681 191.0 1950 X. 4. 20 50—22 10 P 60 3 3 0 3.0 3.2 0.9
682 192.0 1946 X. 5. 20 07—20 42 K 35 2 2 — 8 3.4 3.0 1.1
683 192.5 1948 X. 5. 20 50—21 30 B 45 5 2 — 2 6.7 3.1 2.2
684 192.8 1948 X. 6. 02 55—04 15 P 70 11 5 +55 9.4 4.7 2.0
685 192.9 1950 X. 6. 19 45—21 00 P 95 11 5 — 8 6.9 3.0 2.3
686 193.5 1948 X. 6. 20 40-—21 30 B 45 8 2 — 3 10.7 3.1 3.5
687 193.7 1947 X. 7. 19 30—20 05 B 35 1 2 —11 1.7 2.9 0.6
688 193.7 1947 X. 7. 20 40—21 20 M 40 2 2 — 4 3.0 3.1 1.0
689 194.0 1950 X. 7. 20 00—22 00 J 110 9 6 — 4 4.9 3.1 1.6
690 194.2 1946 X. 8. 03 35—04 08 K 33 0 3 456 0.0 4.7 0.0
691 194.3 1952 X. 7. 18 30—19 25 P 45 1 2 —15 ‘1.3 2.8 0.5
692 194.9 1950 X. 8. 18 45—19 45 J 50 4 2 —14 4.8 2.8 1.7
693 194.9 1950 X. 8. 18 45—20 45 P 100 11 5 —I11 6.6 2.9 2.3
694 195.0 1950 X. 8. 20 20—22 40 B 65 4 3 -0 3.7 3.2 1.2
695 195.0 1950 X. 8. 22 00—23.00 J 50 2 3 + 8 24 3.4 0.7
696 195.4 1948 X. 8. 19 30—20 50 B 70 5 3 —10 4.3 2.9 1.5
697 196.0 1947 X. 10. 03 49—04 26 M 37 1 3 +57 1.6 4.7 0.3
698 196.1 1950 X. 10. 00 10—01 30 P 50 4 3 +30 4.8 4.1 1.2
699 196.4 1952 X, 9. 20 15—20 55 K 30 1 1 — 7 2.0 3.0 0.7
700 196.5 1948 X. 9. 21 25—22 20 B 50 6 3 + 3 7.2 3.3 2.2
701 196.9 1946  X. 10. 18 08—18 53 K 45 4 2 —16 53 2.8 1.9
702 197.0 1946  X. 10. 21 23—22 12 K 45 1 2 +1 1.3 3.2 0.4
703 197.0 1950 X. 10. 22 00—23 10 P 50 5 3 + 9 6.0 3.4 1.8
704 197.8 1951 X.12. 03 00—04 25 K 80 5 5 +28 3.8 4.0 1.0
705 199.1 1949 X. 12. 19 00—20 30 P 80 2 4 —12 1.5 2.9 0.5
706 199.6 1947 X, 13. 19 15—20 00 P 45 5 2 —13 6.7 2.8 2.4
707 199.8 1947  X.13. 23 25—00 23 M 53 0 3 +20 0.0 - 3.8 0.0
708 199.9 1946  X. 13. 20 00—20 50 B 50 4 2 — 9 4.8 2.9 L7
709 200.1 1949 X.13. 18 30—20 30 P 100 4 5 —13- 2.5 2.8 0.9
710 200.6 1947 X. 14. 18 22—19 05 M 43 1 2 —16 14 - 2.8 0.5
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No O] Date Time M. E. T. Obs. T n, n, H 1, A
711 200.8 1946  X. 14. 18 00—18 30 K 30 6 1 —17 12.0 2.7
712 200.8 1946 X, 14. 18 30—19 00 K 28 2 1 —16 4.3 2.8
713 200.8 1950 X. 14. 18 20—20 00 P 90 4 4 —15 2.7 2.8
714 200.9 1950 X, 14. 20 10—21 00 B 45 3 2 — 9 4.0 2.9
715 201.4 1952 X. 14. 21 40—22 50 P 45 1 2 + 5 1.3 3.3
716 201.4 1952 X. 14. 22 15—22 45 Pa 30 3 2 + 7 6.0 3.4
717 201.6 1952 X. 15. 02 10—03 35 P 65 3 5 +47 2.8 4.5
718 201.7 1952 X, 15. 03 55—04 45 K 50 2 4 58 2.4 4.7
719 201.8 1946 X, 15. 19 10—19 50 K 35 1 2 —14 1.7 2.8
720 201.8 1950 X. 15. 18 20—19 00 B 35 1 2 —16 1.7 2.8
721 201.8 1950 X, 15. 19 10—21 00 P 90 6 4 —11 4.0 2.9
722 201.9 1950 X 1i5. 21 30—23 00 J 90 6 5 + 5 4.0 3.3
723 202.0 1947 X. 16. 04 06—04 45 M 39 4 3 +59 6.2 4.7
724 202.2 1950 X. 16. 03 35—04 45 P 60 7 5 + 57 7.0 4.7
725 202.2 1950 X. 16 04 00—04 40 B 35 2 3 + 58 3.4 4.7
726 202.6 1952 X. 16. 02 20—04 00 P 50 4 4 +50 4.8 4.6
727 202.9 1946 X, 16. 20 20—21 20 K 45 2 2 — 6 2.7 3.0
728 203.0 1946  X. 16. 22 00—23 00 P 50 1 3 + 6 1.2 3.4
729 203.0 1949 X. 16. 18 30--20 15 P 120 8 6 —15 4.0 2.8
730 203.2 1950 X. 17. 03 10—04 44 P 80 8 6 +53 6.0 4.7
731 203.5 1952 X. 16. 23 30—00 30 Pa 45 3 3 +20 4.0 3.8
732 204.4 1952 X.17. 21 50—22 40 K 45 1 2 + 5 1.3 3.3
733 204.4 1952 X. 17. 22 35—23 05 \% 30 2 2 +10 4.0 3.5
734 204.4 1953  X. 18. 03 30-—04 00 K 20 0 2 + 654 0.0 4.6
735 204.5 1952 X. 17. 23 10—00 55 P 95 4 6 +20 2.5 3.8
736 204.7 1952 X, 18. 04 10—-04 40 K 30 0 2 +24 0.0 3.9
737 205.4 1949 X. 19. 03 05—05 00 P 115 10 9 + 56 5.2 4.7
738 205.5 1952 X.19. 01 35—02 35 P 60 3 4 +40 3.0 4.3
739 205.8 1946  X. 19. 18 40—19 20 M 80 6 4 —16 4.5 2.8
740 205.9 1946  X. 19. 21 20—22 20 P 40 2 ‘2 0 3.0 3.2
741 206.4 1949 X, 20. 03 02—04 40 P 90 10 7 +55 6.7 4.7
742 207.2 1946 X 21. 04 40—05 10 K 30 1 2 +60 2.0 4.8
743 207.4 1949 X. 21. 03 40—04 55 P 70 11 5 +57 9.4 4.7
744 208.0 1949 X, 21. 1920 2100 P 100 9 5 —11 5.4 2.9
745 208.2 1948 X, 21. 17 45—18 30 P 35 2 2 —18 3.4 2.7
746 208.2 1948 X, 21. 17 45—18 30 M 38 4 2 —18 6.9 2.7
747 208.9 1947  X. 23. 04 17—04 50 P 33 2 3 458 3.6 4.7
748 208.9 1947  X. 23. 04 18—04 50 B 29 3 2 +58 6.2 4.7
749 208.9 1947  X. 23. 04 18—04 50 M 32 3 3 +58 5.6 4.7
750 209.1 1949 X, 22. 20 00—21 45 P 90 3 4 — 17 2.0 3.0
751 209.2 1948 X. 22, 17 50—19 10 M 60 4 3 —18 4.0 2.7
752 209.2 1950  X. 23. 03 50—05 00 P 60 4 5 +59 4.0 4.7
753 209.3 1948 X. 22, 17 50—20 %20 P 120 6 6 —16 3.0 2.8
754 209.5 1952 X. 23. 01 30—02 55 P 70 3 5 440 2.6 4.3
755 209.8 1947 X. 24, 01 30—03 15 P 70 11 5 +42 9.4 4.4
756 210.5 1951  X. 24. 19 05—20 15 P 60 4 3 —15 4.0 2.8
757 210.5 1952 X. 24. 00 30—03 00 P 105 9 7 +35 5.1 4.2
758 210.6 1951 X, 24. 21 30—23 10 P 95 7 5 + 4 4.4 3.3
759 210.9 1947 X, 25. 02 46—03 35 P 40 6 3 -+49 9.0 4.5
760 210.9 1947 X, 25. 04 05—-04 55 M 45 8 4 + 57 10.1 4.7
761 211.3 1952 X. 24. 19 50—20 25 K 30 1 1 —12 2.0 2.9
762 211.3 1952 X. 24. 21 20—22 10 \' 40 3 2 — 1 4.5 3.2
763 211.8-| 1946 X, 25, 18 07—19 20 K 60 3 3 —18 3.0 2.7
764 211.8 1946 X, 25. 19 55—20 30 K 30 2 1 —I11 4.0 2.9
765 211.8 1946 X, 25. 20 30—21 00 K 20 1 1 -9 3.0 2.9
766 211.9 1946 X, 25. 21 00—21 30 K 30 1 2 — 5 2.0 3.0
767 211.9 1946  X. 25. 21 30—22 00 K 25 2 1 — 1 4.8 3.2
768 211.9 1946  X. 25. 22 00—22-30 K 30 3 2 + 3 6.0 3.3
769 211.9 1946  X. 25. 22 30—23 00 K 30 2 2 + 7 4.0 3.4
770 212.1 1949 X, 25. 21 20—22 40 P 65 4 3 0 3.7 3.2
771 212.3 1948 X, 25. 18 00—20 30 P 120 8 6 —16 4.0 2.8
772 212.4 1949  X. 26. 03 25—05 00 P 85 13 7 +55 9.2 4.7
773 212.5 1951 X, 26. 18 45—19 30 P 30 1 1 —17 2.0 2.7
774 212.9 1946 X, 26. 21 30—23 00 K 65 3 4 + 5 2.8 3.3
775 212.9 1946  X. 26. 21 40—22 20 M 30 1 2 0 2.0 3.2
776 212.9 1947 X, 27. 03 55—04 55 M 55 4 4 -+ 87 4.4 4.7
777 212.9 1951 X, 27. 02 50—05 00 P 110 7 9 +54 3.8 4.6
778 213.0 1946  X. 26. 23 00—23 35 K 25 1 1 +12 2.4 3.5
779 213.3 1949  X. 27. 02 30—04 45 M 135 12 10 +51 5.3 4.6
780 213.4 1949 X, 27. 03 30—04 40 P 60 6 5 +55 6.0 4.7
781 214.0 1953 X, 27. 18 35—19 10 K 35 1 2 —18 1.7 2.7

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

OHEOOOOOO H I O = O RN N O O S N O N O OO N O OO R O N R OO O M OO OO O A
W T NOPR AN RPN ORI R HIBE IR ORWN R AN OHONUNWORWOORIPONT ~O T BB ROOTNWIIRDDD 0D o




No O Date } Time M. E. T. Obs. T n, n, H f, A F
782 214.1 1953 X, 27. 19 35—20 15 K 35 1 2 —14 1.7 2.8 0.6
783 214.5 1952 X. 28. 01 10—02 50 P 65 4 5 37 3.7 4.2 0,9
784 214.6 1952 X. 28. 03 35—04 05 P 20 4 2 +52 12.0 4.6 2.6
785 2149 | 1951 X. 29. 03 05—04 49 P 60 3 5 + 54 3.0 4.6 0.7
786 215.0 1953  X. 28. 18 00—18 55 K 50 8 2 —20 9.6 2.7 3.6
787 215.0 1953  X. 28. 19 15—20 15 K 40 4 2 —15 6.0 2.8 2.1
788 215.2 1948 X, 28. 17 45—19 10 M 70 2 3 —20 1.7 2.7 0.6
789 215.6 1952 X. 29. 03 35—04 55 \' 70 2 5 +55 1.7 4.7 0.4
790 216.9 1946  X. 30. 23 10—23 40 M 30 2 2 =12 4.0 3.5 1.1
791 216.9 1951  X. 31. 03 10—04 50 P 75 2 6 +53 1.6 4.6 0.3
792 217.1 1946  X. 31. 01 55—02 30 K 35 6 3 +39 10.0 4.3 2.3
793 218.6 | 1948 XI. 1. 03 10—05 10 M 100 12 8 +54 7.2 4.6 1.6
794 221.6 1948 XI. 4. 04 00—04 40 M 40 4 3 +54 6.0 4.6 1.3
795 222.3 1948 XI. 4. 18 00—20 00 M 70 5 3 —20 4.3 2.7 1.6
796 222.9 1951 XI. 6. 03 15—05 20 K 100 8 8 +53 4.8 4.6 1.0
797 224.1 1946 XI. 7. 03 40—04 15 P 35 3 3 +50 5.1 4.6 1.1
798 225.1 | 1950 XI. 8. 04 00—05 00 J 60 2 5 +53 2.0 4.6 0.4
799 225.3 | 1952 XI. 7. 20 15—20 45 K 30 1 1 —13 2.0 2.8 0.7
800 225.9 1947 XI. 9. 04 08—05 22 M 69 1 5 +565 0.9 4.7 0.2
801 226.1 1950 XI. 9. 03 00—04 30 J 90 2 7 +49 1.3 4.5 0.3
802 226.9 | 1950 XI. 9. 21 00—22 00 J 50 1 2 — 17 1.2 3.0 0.4
803 226.9 1950 XI. 9. 21 00—22 00 L 50 3 2 — 7 3.6 3.0 1.2
804 227.9 1950 XI. 10. 21 30—22 00 J 30 2 2 — 5 4.0 3.0 1.3
805 227.9 1950 XI. 10. 21 30-—23 45 L 115 4 6 + 2 2.4 3.2 0.8
806 228.0 1949 XI. 10. 18 30—20 30 M 100 3 4 —20 1.8 2.7 0.7
807 228.0 1950 XI. 11. 00 00—01 00 J 50 4 3 +20 4.8 3.8 1.3
808 229.4 1952 XI.11. 22 15—22 45 K 30 2 2 + 1 4.0 3.2 1.2
809 229.4 | 1952 XI.11. 23 30—00 00 v 30 2 2 +13 4.0 3.6 1.1
810 229.5 1952 XI. 12. 00 30—02 30 P 105 6 7 +30 3.4 4.1 0.8
811 229.7 | 1952 XI.12. 04 40—05 10 K 30 0 2 +54 0.0 4.6 0.0
812 230.7 1946 XI. 13. 17 30—18 10 P 40 2 2 —25 3.0 2.5 1.2
813 230.7 | 1948 XI. 13. 04 20—05 20 P 55 5 4 + 53 5.5 4.6 1.2
- 814 231.0 1949 XI. 13. 18 20—19 20 B 60 3 3 —23 3.0 . 2.6 1.2
815 231.6 1947 XI. 14. 19 30—-20 30 M 55 0 2 —19 0.0 2.7 0.0
816 232.3 1952 XI. 14. 18 35—19 55 P 70 5 3 —22 4.3 2.6 1.7
817 232.8 1946 XI. 15. 18 10—19 00 M 45 2 2 —25 2.7 2.5 1.1
818 232.9 1946 XI. 15. 19 20—20 20 P 55 2 2 —20 2.2 2.7 0.8
819 234.3 1946 XI. 17. 04 40—05 35 M 50 3 4 +53 3.6 4.6 0.8
820 234.6 1952 XI. 17. 01 35—03 55 P 75 3 5 +39 2.4 4.3 0.6
821 234.8 1947 XI. 17. 23 55—01 50 M 95 11 6 +22 6.9 3.8 1.8
822 235.0 1947 XI. 18. 04 10—05 10 P 55 5 4 +51 5.5 4.6 1.2
823 235.8 1947 XI. 18. 23 40—01 30 M 90 7 6 +18 4.7 3.7 1.3
824 236.7 1852 XI. 19. 02 50—03 25 P 35 4 3 +-42 6.9 4.4 1.6
825 236.7 | 1852 XI. 19. 03 50—05 30 K 90 9 7 +50 6.0 4.6 1.3
826 236.7 1952 XI. 19. 04 15—05 18 P 60 7 5 +50 7.0 4.6 1.5
827 237.1 1949 XI. 19. 18 40—21 00 B 110 4 5 —21 2.2 2.6 0.8
828 237.2 | 1950 XI. 20. 04 20—05 00 P 32 2 2 +50 3.8 4.6 0.8
829 237.9 1947 XI. 21. 00 10—02 00 M 90 5 6 +24 3.3 3.9 0.8
830 238.1 1946 XI. 20. 22 30—00 50 M 90 3 5 +10 2.0 3.5 0.6
831 239.2 1949 XI. 21. 19 35—21 35 P 100 9 5 —17 5.4 2.7 2.0
832 239.2 1949 XI. 21. 20 55—21 35 B 40 1 2 —13 1.5 2.8 0.5
833 241.3 1946 XI. 24. 03 00—04 45 M 90 3 7 +45 - 2.0 4.4 0.5
834 241.3 1946 XI. 24. 03 10—04 40 P 80 1 6 +45 0.8 - 4.4 0.2
835 241.6 1951 XI. 24. 17 10—18 45 K 85 4 3 —29 2.8 2.5 1.1
836 242.0 1946 XI. 24. 19 50—20 50 B 50 5 2 —20 6.0 2.7 2.2
837 242.7 1952 XI. 25. 00 50—02 00 P 65 2 4 +25 1.8 3.9 0.5
838 242.7 1952  XI. 25. 02 45—04 15 P 75 4 5 +43 3.2 4.4 0.7
839 243.0 1946 XI. 25. 20 05—20 45 B 40 4 2 —20 6.0 2.7 2.2
840 243.7 1952 XI. 26. 02 25—03 00 \% 30 3 2 +44 6.0 4.4 1.4
841 243.8 1952 XI. 26. 03 15—05 30 P 125 5 9 +47 2.4 4.5 0.5
842 244.0 1946 XI. 26. 18 50—20 25 B 70 2 3 —25 1.7 2.5 0.7
843 245.5 1948 XI. 27. 18 10—20 40 P 60 1 3 —25 1.0 2.5 0.4
844 245.8 1952 XI. 28. 03 50—05 25 P 70 8 5 +47 6.9 4.5 1.5
845 246.9 | 1950 XI. 29. 18 00—20 00 J 100 6 4 —328 3.6 2.5 1.4
846 246.9 | 1950 XI. 29. 18 00-—20 00 L 100 4 4 —28 2.4 2.5 1.0
847 247.4 1946 XI. 30. 05 05—06 00 M 50 8 4 +49 9.6 4.5 2.1
848 248.4 1946 XII. 1. 04 15—05 25 M 70 21 5 +47 18.0 4.5 4.0
849 248.7 1951 XII. 1. 18 20—19 30 K 60 5 2 —29 5.0 2.5 2.0
850 249.6 1949 XII. 2. 03 50—06 00 M 100 12 7 +47 7.2 4.5 1.6
851 249.6 1949 XII. 2. 03 50—06 00 P 100 11 7 +-47 6.6 4.5 1.5
852 250.7 1947 XII. 3. 17 30—18 30 M 55 1 2 —32 1.1 2.4 0.5
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853 251.8 1947 XII. 4. 19 30—20 12 M 57 1 2 —27 1.1 2.5
854 251.8 1948 XII. 4. 01 02—02 55 M 75 9 5 +27 7.2 4.0
855 251.9 | 1947 XTI 4. 20 30—21 45 F 70 3 3 —17 2.6 2.7
856 253.4 1946 XII. 6. 03 41—04 15 K 35 1 3 +42 1.7 4.4
857 253.5 1952 XII. 5. 17 35—18 15 K 35 3 1 —33 5.1 2.4
858 253.5 1952 XII. ». 18 35—19 15 K 35 2 1 —31 3.4 2.4
859 253.8 1947 XII. 6. 1910—19 40 K 30 1 1 —29 2.0 2.5
860 253.8 1948 XII. 6. 00 40—02 00 M 100 14 6 +21 8.4 3.8
861 253.9 1947 XII. 6. 19 30—20 30 Bo 55 1 2 —25 1.1 2.5
862 | 253.9 | 1947 XII. 6. 19 40—20 20 X 40 3 2 —25 4.5 2.5
863 253.9 1947 XII. 6. 20 00—21 10 F 65 5 3 —22 4.6 2.6
864 254.0 1947 XII. 6. 22 00—23 40 P 90 3 a — 3 2.0 3.1
865 254.7 1948 XII. 6. 21 00—22 40 B 65 5 3 —11 4.6 2.9
866 255.2 1951 XII. 8. 03 10—05 20 P 100 9 7 +42 5.4 4.4
867 255.2 1951 XTI. 8. 03 50—05 15 K 70 7 5 +43 6.0 4.4
868 255.9 1948 XII. 8. 02 00—04 00 M 120 20 8 +35 10.0 4.2
869 256.2 1951 XII. 9. 03 50—05 45 P 90 11 7 +44 7.3 4.4
870 256.6 1952 XII. 8. 18 00—19 45 P 95 3 4 —32 1.9 2.4
871 257.0 1948 XII. 9, 03 30—05 00 M 90 20 7 +42 13.3 4.4
872 257.0 1952 XII. 9. 04 05—04 50 P 45 2 3 +43 2.7 4.4
873 257.8 1947 XII. 10. 17 40—18 20 M 40 1 2 —35 1.5 2.3
874 257.8 1947 XII. 10. 17 40—18 20 P 40 1 2 —35 1.5 2.3
875 257.9 1947 XITI. 10. 19 40—20 20 P 40 3 2 —27 4.5 2.5
876 258.0 | 1948 XII. 10. 04 00—04 50 P 45 9 3 +42 12.0 4.4
877 258.8 1947 XII. 11. 17 40—18 10 K 30 2 1 —35 4.0 2.3
878 258.9 1947 XII. 11. 18 10—18 45 K 30 1 1 —35 2.0 2.3
879 258.9 | 1947 XII. 11. 19 30—20 00 K 30 2 1 —29 4.0 2.5
880 259.0 | 1947 XIL 11. 20 00—20 30 K 30 5 1 —25 10.0 2.5
881 259.0 | 1947 XII. 11. 21 00—21 35 M 35 0 2 —18 0.0 2.7
882 259.1 1946 XIIT. 11. 17 20—18 20 K 55 3 2 —35 3.3 2.3
883 259.1 1946 XII. 11. 17 50—19 10 Bo 65 4 3 —33 3.7 2.4
884 260.0 1947 XII. 12. 20 00—20 45 Bo 45 2 2 —25 2.7 2.5
885 260.1 1948 XII. 12. 04 20—04 55 P 30 3 2 +42 6.0 4.4
886 260.3 1947 XII. 13. 04 00—05 30 M 90 12 7 +42 8.0 4.4
887 261.1 1946 XII. 13. 17 25—17 55 K 30 2 1 —36 4.0 2.3
888 261.2 1946 XII. 13. 17 55—18 45 K 45 2 2 —35 2.7 2.3
889 261.2 1950 XIT. 13. 19 45—20 40 P 25 2 1 -—26 4.8 2.5
890 261.4 1949 XII. 13. 19 05—20 05 Bo 30 4 1 —31 8.0 2.4
891 261.7 1949 XII. 14. 00 40—01 10 P 30 4 2 +15 8.0 3.6
892 261.9 1946 XII. 14. 17 35—18 10 Bo 30 1 1 —36 2.0 2.3
893 262.5 1949 XIT. 14. 19 05—20 25 M 90 3 4 —30 2.0 2.4
894 263.8 1949 XITI. 16. 02 00—04 00 P 120 8 8 +32 4.0 4.1
895 264.2 1946 XII. 16. 17 55—18 30 K 30 2 1 —37 4.0 2.3
896 264.2 | 1946 XII. 16. 18 30—19 00 K 30 0 1 —35 0.0 2.3
897 264.3 1946 XII. 16. 19 00—19 30 K 25 1 1 —33 2.4 2.4
898 264.3 1946 XIT. 16. 20 00—20 30 K 30 2 1 —28 4.0 2.5
899 264.5 | 1946 XII. 17. 00 50—01 40 K 50 1 3 +18 1.2 3.7
900 265.0 1947 XIIT. 17. 19 20—19 50 K 30 1 1 —32 2.0 2.4
901 265.0 1951 XII. 17. 18 15—19 45 P 70 3 3 —35 2.6 2.3
902 265.1 1947 XII. 17. 19 50—20 35 K 40 2 2 —28 3.0 2.5
903 265.4 | 1946 XII. 17. 23 30—00 25 K 50 7 3 + 3 8.4 3.3
904 265.9 1951 XII. 18. 17 20—18 35 P 50 2 2 —38 2.4 2.3
905 266.0 1947 XII. 18. 17 40—18 20 M 40 2 2 —38 3.0 2.3
906 266.2 1947 XII. 17. 00 05—00 40 K 35 2 2 + 9 3.4 3.4
907 266.3 1947 XII. 19. 00 45—01 20 K 35 3 2 +15 5.1 3.6
908 | 266.5 | 1946 XII. 19. 00 35—01 30 K 55 5 3 +17 5.5 3.7
909 266.7 | 1948 XII. 18. 17 30—18 30 M 60 2 2 —38 2.0 2.3
910 267.0 | 1951 XII. 19. 17 35—18 35 K 60 0 2 —38 0.0 2.3
911 267.4 1946 XIIT. 19. 20 45—21 30 K 45 2 2 —22 2.7 2.6
912 267.5 1947 XII. 20. 04 20—06 30 M 100 7 7 +41 4.2 4.3
913 267.6 | 1946 XII. 20. 02 15—03 00 K 45 2 3 +28 2.7 4.0
914 267.6 | 1946 XII. 20. 03 00—03 30 K 30 3 2 +32 6.0 4.1
915 267.7 | 1946 XII. 20. 03 30—04 00 K 20 3 1 +35 9.0 4.2
916 267.7 1946 XII. 20. 04 00—04 30 K 30 2 2 +38 4.0 4.3
917 267.8 1946 XIT. 20. 05 35--06 10 K 35 2 3 + 41 3.4 2.2
918 267.8 | 1948 XII. 19. 18 00—18 55 B 55 4 2 —38 4.4 2.3
919 268.3 1946 XITI. 20. 18 00—18 30 K 30 1 1 —38 2.0 2.3
920 268.3 1946 XII. 20. 18 30—19 00 K 30 2 1 —37 4.0 2.3
921 268.4 | 1946 XII. 20. 20 00—20 30 K 30 2 1 —29 4.0 2.5
922 268.4 1946 XITI. 20. 20 30—21 00 K 30 3 1 —25 6.0 2.5
923 268.4 1946 XII. 20. 21 00—21 40 K 40 1 2 —20 1.5 2.7
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No (O] " Date ; Time M. E.T. { Obs. T n, n, H 1, 1. F

924 268.5 1949 XII. 20. 18 00-—19 30 M 80 5 3 —37 3.8 2.3 1.7
925 268.7 1950 XII. 21. 04 05—05 55 P 90 3 6 +40 2.0 4.3 0.5
926 269.1 1952 XII. 21. 03 15—04 20 P 60 2 4 +35 - 2.0 4.2 0.5
927 269.5 1946 XII. 21. 23 55—-00 30 K 35 2 2 + 6 3.4 3.4 1.0
928 269.6 1946 XII. 22. 00 30—01 00 K 20 2 1 +11 6.0 3.5 1.7
929 269.6 1946 XII. 22. 01 00—01 40 K 25 2 2 +16 4.8 3.7 1.3
930 269.6 1949 XII. 21. 18 30—21 00 M 120 6 5 —33 3.0 2.4 1.2
931 269.9 1948 XII. 21. 20 40—22 00 M 80 5 4 —21 3.8 2.6 1.5
932 270.2 1951 XII. 22. 21 35—23 50 P 110 7 5 — 9 3.8 2.9 1.3
933 270.5 1946 XII. 22. 21 35—23 00 D 55 4 3 —12 4.4 2.9 1.5
934 270.5 1946 XII. 22. 23 00—00 30 D 48 8 3 + 1 10.0 3.2 3.1
935 270.6 1946 XII. 23. 00 30—01 30 D 33 5 2 413 9.1 3.6 2.5
936 273.2 1952 XII. 25. 03 15—04 50 P 85 4 6 +-35 2.8 4.2 0.7
937 273.8 1946 XII. 26. 05 05—05 55 B 50 3 4 439 3.6 4.3 0.8
938 274.2 1947 XII. 26. 19 05—20 22 Be 60 4 2 —35 4.0 2.3 1.7
939 275.1 1949 XII. 27. 04 20—05 00 B 35 2 2 +37 3.4 4.2 0.8
940 275.9 1946 XII. 28. 04 25—05 00 D 30 7 2 +37 14.0 4.2 3.3
941 275.9 1946 XII. 28. 05 00—05 50 D 48 0 3 438 0.0 4.3 0.0
942 276.0 1948 XII. 27. 20 20—21 20 B 50 4 2 —27 4.8 2.5 1.9
943 276.3 1948 XII. 28. 03 20—05 12 P 85 5 6 . +35 3.5 4.2 0.8
944 278.2 1949 XII. 30. 05 30—06 15 B 40 0 3 +37 0.0 4.2 0.0
945 278.6 1951 XII. 31. 02 45—03 45 K 55 2 4 +39 2.2 4.0 0.6
946 280.3 1948 I 1. 18 00—19 10 F 64 4 2 —43 3.8 2.2 1.7
947 280.5 1951 I 1. 18 00—19 40 P 85 7 3 —42 4.9 2.2 2.2
948 283.0 1947 I 4. 05 30—06 30 M 55 4 4 +34 4.4 4.2 1.0
949 283.6 1948 I 5. 01 30—03 00 M 80 5 5 +20 3.8 3.8 1.0
950 283.7 1952 I. 5. 04 50—05 20 P 20 0 1 +34 0.0 4.2 0.0
951 285.3 1948 I 6. 17 20—17 55 K 30 1 1 —46 2.0 2.1 1.0
952 285.3 1948 I. 6. 17 55—18 35 K 30 2 1 —45 4.0 2.1 1.9
953 285.4 1948 I. 6. 18 30—19 05 K 35 4 1 —44 6.9 2.2 3.1
954 285.5 1948 I. 6. 22 10—22 40 K 30 1 1 —16 2.0 2.8 0.7
955 285.7 1952 I 7. 03 20—04 50 P 60 3 4 +31 3.0 4.1 0.7
956 286.3 1949 I 6. 23 50-—01 10 M 60 2 3 + 4 2.0 3.3 0.6
957 286.6 1947 I 7. 18 15---19 00 M 45 0 2 —44 0.0 2.2 0.0
958 288.1 1951 I 9. 04 10—05 30 P 70 7 5 +32 6.0 4.] 1.5
959 288.7 1947 I. 9. 18 20—18 50 M 30 1 1 —45 2.0 2.1 1.0
960 288.7 1951 I 9. 19 40—21 20 P 45 2 2 —33 2.7 2.4 1.1
961 288.7 1951 I 9. 19 50—21 15 B 70 4 3 —33 3.4 2.4 1.4
962 288.7 1951 L 9. 20 00—22 00 L 100 6 4 —30 3.6 2.4 1.5
963 288.8 1948 I. 10. 04 30—-05 30 M 60 3 4 432 3.0 4.1 0.7
964 288.8 1951 I. 9. 22 00—00 00 J 100 2 5 —10 1.2 2.9 0.4
965 288.9 1950 I 9. 18 00—19 00 M 60 2 2 —45 2.0 2.1 1.0
966 289.0 1951 I. 10. 03 00—04 00 J 40 4 3 +27 6.0 4.0 1.5
967 289.1 1951 I. 10. 04 20—06 05 P 70 5 5 433 4.3 4.1 1.0
968 289.7 1951 1. 10. 18 00—19 00 J 60 6 2 —46 6.0 2.1 2.9
969 289.7 1951 I. 10. 19 15-—20 45 B 78 3 3 —37 2.3 2.3 1.0
970 289.8 1951 I. 10. 20 00—22 30 L 120 8 5 —27 4.0 2.5 1.6
971 289.9 1950 I. 10. 18 00—19 45 M 100 (9 4 —45 3.6 2.1 1.7
972 290.0 1950 I. 10. 19 00—20 30 Iv 60 1 2 —40 1.0 2.2 0.5
973 290.6 1948 I 11. 21 30—22 25 M 40 2 2 —22 3.0 2.6 1.2
974 230.7 1947 I 11. 18 10—19 00 M 50 1 2 —16 1.2 2.1 0.6
975 291.0 1950 I 11. 19 15—21 00 Iv 80 2 3 —37 1.5 2.3 0.7
976 293.3 1953 I.13. 19 05—19 45 K 40 2 1 —42 3.0 2.2 1.4
977 293.3 1953 I.13. 19 05—19 45 \% 40 1 1 —42 1.5 2.2 0.7
978 294.0 1947 1. 15. 00 25—01 10 P 40 1 2 + 5 1.5 3.3 0.5
979 294.0 1951 I. 14. 23 30—01 30 L 95 5 5 + 2 3.2 3.2 1.0
980 294.2 1953 I. 14. 18 05—19 25 K 75 5 3 —46 4.0 2.1 1.9
981 294.2 1953 1. 14. 18 05—19 25 A\ 70 1 2 —46 0.9 2.1 0.4
‘982 294.3 1953 I. 14. 19 35—20 45 P 70 3 3 —37 2.6 2.3 LI
983 294.4 1953 1. 14. 23 00—23 40 K 40 1 2 — 8 1.5 3.0 0.5
984 294.4 1953 1. 14. 23 00—23 45 \% 40 1 2 — 8 1.5 3.0 0.5
985 294.6 1953 I. 15. 03 05—04 00 K 55 7 4 +£5 7.6 3.9 1.9
986 294.6 1953 T. 15. 04 15—04 45 K 30 1 2 +29 2.0 4.0 0.5
987 204.7 1953 1. 15. 04 00—05 45 P 95 4 6 +30 2.5 4.1 0.6
988 295.3 1953 I. 15. 20 10—21 20 P 60 2 2 34 2.0 2.3 0.9
989 295.4 1953 I. 15. 22 15—23 20 \4 50 .2 2 —14 2.4 2.8 0.9
990 295.6 1952 1. 16. 20 00—20 50 K 45 2 2 —-36 2.7 2.3 1.2
991 295.6 1953 1. 16. 02 10—04 20 P 100 4 6 +24 2.4 3.9 0.6
992 296.2 1947 I.17. 02 40—03 40 P 30 0 2 +22 0.0 3.8 0.0
993 296.6 1952 I 17. 18 45—19 20 K 35 1 1 —46 1.7 2.1 0.8
994 297.0 1948 I.18. 03 50—-05 20 M 50 5 3 +-28 6.0 4.0 1.5
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No ©]) Date Time M. E.T. Obs. T n, n, H 1 1.
995 297.2 1949 I.17. 18 00—19 02 M 60 1 2 —49 1.0 2.1
996 297.4 1953 I.17. 20 30—21 30 Sa 50 1 2 —32 1.2 2.4
997 297.4 1953 I.17. 21 30—22 25 K 50 2 2 —23 2.4 2.6
998 298.5 1950 I. 19. 04 00—06 00 M 100 7 7 +29 4.2 4.0
999 300.4 1949 1. 20. 18 00—19 00 M 40 1 1 —50 1.5 2.1
1000 300.7 1953 I. 21. 02 20-—04 45 v 140 8 9 +23 3.4 3.9
1001 300.7 1953 1. 21. 02 30—03 55 P 70 8 4 +22 6.9 3.8
1002 300.8 1953 I. 21. 04 05—05 20 P 80 2 5 +27 1.5 4.0
1003 301.6 1950 1. 22. 04 30—05 00 M 30 3 2 +27 6.0 4.0
1004 301.6 1952 1. 22. 17 40—19 15 K 90 1 3 —50 0.7 2.1
1005 302.0 1952 1. 23. 01 55—03 25 K 85 7 5 +18 4.9 3.7
1006 303.5 1950 I. 24. 03 00—04 10 M 70 4 5 +23 3.4 3.9
1007 303.8 1953 I. 24. 03 50—05 05 P 30 2 2 +25 4.0 3.9
1008 303.9 1949 1. 24. 05 20—06 00 M 40 2 3 +37 3.0 4.2
1009 304.5 1950 I. 25. 02 00—04 00 M 120 12 7 +19 6.0 3.7
1010 306.5 1950 1. 27. 02 00—03 00 M 60 3 4 +15 3.0 3.6
1011 307.2 1947 I. 27. 22 30—23 30 P 55 1 3 —15 1.1 2.8
1012 307.3 1947 1. 28. 02 45—03 15 M 30 2 2 +18 4.0 3.7
1013 307.7 1950 I. 28. 04 30—05 30 Iv 60 3 4 +25 3.0 3.9
1014 307.7 1950 1. 28. 04 30—05 40 M 70 7 5 +25 6.0 3.9
1015 307.9 1949 I. 28. 04 50-—06 00 M 60 6 4 +26 6.0 3.9
1016 307.9 1952 1. 28. 21 20—23 00 P 75 4 3 —23 3.2 2.6
1017 308.1 1952 1. 29. 03 15—05 20 P 100 3 6 +24 1.8 3.9
1018 308.3 1947 1. 29. 00 20—02 00 M 70 6 4 + 4 5.1 3.3
1019 308.7 1950 I. 29. 03 30—05 40 M 120 7 8 4235 3.5 3.9
1020 308.9 1948 I. 29. 20 20—21 05 M 40 0 2 —37 0.0 2.3
1021 309.0 1949 I. 29. 05 05—06 05 M 60 3 4 +25 3.0 3.9
1022 309.2 1951 I. 20. 22 30—23 25 P 35 2 2 —16 3.4 2.8
1023 309.3 1947 1. 30. 00 10—01 25 P 70 2 4 0 1.7 3.2
1024 309.7 1950 I. 30. 05 00—06 00 M 60 0 4 -L25 0.0 3.9
1025 309.8 1948 1. 30. 18 10—18 45 M 30 0 1 —53 0.0 2.0
1026 310.0 1949 1. 30. 04 50—06 00 M 60 4 4 +25 4.0 3.9
1027 311.5 1947 II. 1. 04 00—06 00 M 110 7 7 +25 3.8 3.9
1028 312.1 1951 IL. 1. 18 55—20 05 B 55 0 2 —47 0.0 2.1
1029 312.3 1951 IL. 2. 01 00—02 00 L 50 2 3 + 5 2.4 3.3
1030 312.9 1948 TI. 2. 18 40—20 50 P 100 2 4 —46 1.2 2.1
1031 312.9 1948 TII. 2. 19 00—20 30 B 7 3 3 —46 2.4 2.1
1032 313.0 1948 II. 2. 22 10—23 10 M 40 1 2 —20 1.5 2.7
1033 313.1 19581 II. 2. 18 15—19 10 P 40 0 1 —53 0.0 2.0
1034 314.0 1949 T1I. 3. 04 00—06 00 M 100 2 6 +24 1.2 3.9
1035 314.1 1951 IL. 3. 19 40—21 05 P 80 2 3 —41 1.5 2.2
1036 314.2 1951 _IL. 3. 22 03—23 10 P 50 1 2 —21 1.2 2.6
1037 315.4 1951 II. 5. 01 00—02 00 J 60 2 3 + 5 2.0 3.3
1038 315.9 1949 II. 5. 02 00—03 00 M 40 2 2 +12 3.0 3.5
1039 318.7 1953 II. 7. 19 50—20 30 K 30 1 1 —44 2.0 2.2
1040 318.8 1953 IL. 7. 22 40—23 15 A\ 30 2 1 —19 4.0 2.7
1041 319.1 1949 II. 8. 03 40—05 40 M 100 3 6 +21 1.8 3.8
1042 319.2 1951 II. 8. 20 35—21 48 B 60 3 2 —35 3.0 2.3
1043 319.3 1951 II. 8. 22 00—23 30 L 70 3 3 —21 2.6 2.6
1044 319.6 1950 II. 8. 18 15—19 30 B 55 3 2 —54 3.3 2.0
1045 320.3 1951 II. 9. 21 00—23 00 J 100 7 4 —28 4.2 2.5
1046 320.3 1951 1I. 9. 22 00—23 30 L 70 0 3 —21 0.0 2.6
1047 320.5 1951 II. 10. 03 00—05 00 J 110 3 7 +20 1.6 3.8
1048 320.8 1953 II. 9. 20 35—-21 45 K 45 2 2 -—35 2.7 2.3
1049 320.8 1953 IL. 9. 21 30—22 00 v 25 0 1 —30 0.0 2.4
1050 321.2 1948 II. 11. 00 00—01 00 F 55 2 3 + 4 2.2 3.0
1051 321.5 1950 II. 10. 21 25—21 55 M 30 1 1 —31 2.0 2.4
1052 321.5 1950 IIL. 10. 21 30—22 00 Iv 30 0 1 —31 0.0 2.4
1053 321.5 1951 1L 11. 03 00—03 45 L 30 2 2 +15 4.0 3.6
1054 322.3 1948 II. 12. 01 50—03 10 P 72 1 4 +11 0.9 3.5
1055 323.0 1948  II. 12. 19 48—-21 13 P 80 2 3 —42 1.5 2.2
1056 323.9 1950 II. 13. 04 50—05 50 M 50 3 3 +21 3.6 3.8
1057 325.1 1948 II. 14. 19 45—21 40 P 104 2 4 —41 1.2 2.2
1058 325.1 1953 II. 14. 05 00—05 45 \' 40 0 3 +21 0.0 3.8
1059 325.7 1953 II. 14. 18 40—19 15 X 25 1 1 —55 2.4 2.0
1060 326.1 1953 II. 15. 03 40—05 20 K 60 1 4 +20 1.0 3.8
1061 327.3 1947 II. 16. 18 30—19 30 M 60 2 2 —56 2.0 2.0
1062 328.3 1947 II. 17. 18 20—19 40 M 80 8 3 56 6.0 2.0
1063 328.4 1947 II. 17. 21 05—21 55 P 45 1 2 —51 1.3 2.0
1064 328.6 1950 IIL. 17. 19 30—20 55 M 70 5 2 —46 4.3 2.1
1065 328.6 1950 II. 17. 19 45—22 15 Iv 120 6 5 —39 3.0 2.2
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No O] Date Time M. E. T. Obs. T n, n, H f, 1. F
1066 328.9 | 1950 II.18. 04 30—05 30 M 60 3 4 +20 3.0 3.8 0.8
1067 329.6 1950  TII. 18. 19 30—22 00 Iv 120 3 4 —41 1.5 2.2 0.7
1068 329.6 | 1950 II. 18. 20 30-—22 00 B 60 5 2 —39 5.0 2.2 2.3
1069 329.8 | 1950 T1I.19. 01 30—03 30 M 120 12 7 +10 6.0 3.5 1.7
1070 330.6 1950  IL 19. 19 15—21 10 Iv 110 4 4 —46 2.2 2.1 1.0
1071 330.9 | 1950 1II. 20. 03 00—05 00 M 100 4 6 +16 2.4 3.7 0.6
1072 331.2 1952  II. 20. 23 05—23 45 K 40 1 2 —-20 1.5 2.7 0.6
1073 332.5 1947  II. 21. 22 12—22 52 P 40 2 2 —25 3.0 2.5 1.2
1074 334.8 1950  II. 24. 00 20—02 00 M 100 5 5 — 2 3.0 3.1 1.0
1075 335.9 | 1950 II. 25. 03 00—04 05 M 100 9 6 +15 5.4 3.6 1.5
1076 337.1 1948  II. 26. 19 10—19 50 F 40 1 1 --53 1.5 2.0 0.8
1077 337.6 | 1947 1L 27. 00 00—00 35 P 35 1 2 —10 1.7 2.9 0.6
1078 337.7 1947  II. 27. 03 00—05 00 P 120 6 7 +15 3.0 3.6 0.8
1079 339.0 1950  II. 28. 04 00—05 00 M 50 3 3 +-16 3.6 3.7 1.0
1080 339.2 1948  II. 28. 19 3521 00 B 75 6 3 —47 4.8 2.1 2.3
1081 339.2 | 1948 II. 28. 21 30—22 00 F 30 0 1 —35 0.0 2.3 0.0
1082 340.2 | 1948 1II. 29. 21 00—21 30 B 25 2 1 —39 4.8 2.2 2.2
1083 340.2 | 1948 II. 29. 21 15—23 10 P 90 0 4 —30 0.0 2.4 0.0
1084 340.2 1949 TIII. 1. 03 20—04 50 M 50 3 3 +15 3.6 3.6 1.0
1085 341.1 1948 IIL. 1. 19 30—20 45 M 7 1 2 —49 0.9 2.1 0.4
1086 341.3 1948 III. 1. 23 25—00 15 F 50 2 2 —15 2.4 2.8 0.9
1087 341.3 1948 TII. 1. 23 37—00 42 P 60 3 3 —11 3.0 2.9 1.0
1088 341.3 1949 III. 2. 04 00—05 20 M 80 6 5 +16 4.5 3.7 1.2
1089 341.7 | 1947 IIL. 3. 03 20-—05 00 M 90 3 5 +15 2.0 3.6 0.6
1090 341.8 | 1953 IIT. 2. 18 55—-19 40 K 40 0 1 —56 0.0 2.0 0.0
1091 341.8 | 1953 III. 2. 19 00—19 40 A% 30 1 1 —55 2.0 2.0 1.0
1092 342.2 | 1948 TII. 2. 22 00-—23 00 F 55 2 2 —27 2.2 2.5 0.9
1093 342.3 1948 TII. 2. 22 32—00 15 P 100 2 4 —19 1.2 2.7 0.4
1094 343.2 1948 III. 3. 21 45—22 45 F 55 1 2 —30 1.1 2.4 0.5
1095 343.4 | 1948 III. 4. 01 00—02 30 P 80 2 4 41 1.5 3.2 0.5
1096 343.4 1948 III. d. 02 20—03 40 M 15 0 1 +10 0.0 3.5 0.0
1097 344.3 1948 III. 4. 22 20—23 30 F 70 2 3 —24 1.7 2.6 0.7
1098 344.4 1948 IIL. 5. 01 05—02 20 P 70 1 4 0 0.9 3.2 0.3
1099 345.4 | 1948 III. 6. 02 10—03 00 M 40 3 2 + 7 4.5 34 1.3
1100 345.5 1948 TIII. 6. 03 10—05 00 P 70 2 4 +15 1.7 3.6 0.5
1101 346.0 1953 III. 6. 21 55—23 30 K 80 3 3 —26 2.2 2.5 0.9
1102 346.3 1948 III. 6. 22 10—00 20 F 130 6 6 —20 2.8 2.7 1.0
1103 346.6 | 1950 IIL. 7. 19 00—21 10 M 120 2 4 —50 1.0 2.1 0.5
1104 347.1 1949 III. 8. 00 20—02 00 M 60 2 3 — 6 2.0 3.0 0.7
1105 347.3 1948 TIII. 7. 23 20—23 50 P 30 0 1 —18 0.0 2.7 0.0
1106 348.4 1947 IIL. 9. 18 50—20 50 M 100 5 3 —52 3.0 2.0 1.5
1107 348.6 1950 TIIT. 9. 19 40—20 20 M 40 2 1 —51 3.0 2.0 1.5
1108 348.8 1950 IIT. 9. 21 55-—22 40 B 40 2 2 —30 3.0 2.4 1.2
1109 349.4 1947 III. 10. 18 40—19 30 M 45 1 1 —57 1.3 2.0 0.6
1110 349.4 1947 IIL 10. 19 50—20 30 B 40 2 1 —50 3.0 2.1 1.4
1111 349.5 1947 III. 10. 22 10—22 43 P 33 0 1 —29 0.0 2.5 0.0
1112 350.2 1949 IIL. 11. 03 30—05 00 M 90 2 5 +15 1.3 3.6 0.4
1113 351.6 1947 IIL. 12. 23 20—00 20 M 55 1 3 —16 1.1 2.8 0.4
1114 352.3 1948 III. 12. 22 10—23 45 F 80 4 3 —25 3.0 2.5 1.2
1115 352.9 1953 III. 13. 20 20—21 15 v 50 2 2 —45 2.4 2.1 1.1
1116 354.1 1953 III. 15. 01 30—02 00 K 30 2 2 0 4.0 3.2 1.2
1117 354.2 1953 III. 15. 03 05—04 15 K 50 2 3 +12 -2.4 3.5 0.7
1118 354.7 1951 III. 16. 03 20—05 00 P 70 2 4 414 1.7 3.6 0.5
1119 355.6 1951 III. 17. 02 30—03 10 P 30 1 2 + 7 2.0 3.4 0.6
1120 355.7 1951 III. 17. 03 00—04 30 J 80 2 5 +12 1.5 3.5 0.4
1121 356.9 | 1950 III. 18. 03 45—04 25 M 40 2 2 +13 3.0 3.6 0.8
1122 357.9 | 1950 IIL. 19. 03 00—04 00 M 60 3 4 +11 3.0 3.5 0.9
1123 359.4 1947 III. 20. 19 40—20 30 M 45 2 2 —51 2.7 2.0 1.4
1124 359.6 1950 III. 20. 20 35—21 20 B 45 0 2 —44 0.0 2.2 0.0
1125 359.9 1949 III. 20. 20 10—21 10 B 55 3 2 —46 3.3 2.1 1.6
1126 359.9 1949 III. 20. 20 10—21 10 Be 55 3 2 —46 3.3 2.1 1.6
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4. The Dependence between the Hourly Rates and
the Altitude of the Apex

For the purpose of establishing the dependence
of the hourly rate upon the position of the apex,
the observations of Table IT have been distributed
into twelve groups according to the apex’s alti-
tude. The result of this distribution is shown in
Table III. The first column indicates the range
in the altitude of the apex H, the second the total
net time in minutes 7, the third the total number
of meteors n and the fourth the derived hourly
rate f, = 60 n/v. The course of the hourly rates
with the changing position of the apex has been
compared with the theoretical dependence com-
puted by Hoffmeister on the base of his theory [2].
It was found that the Hoffmeister’s curve for
¢ = 4 fits very well to the present observations,
except for the highest altitudes -+40° to 4 60°,
where an excess takes place. The expected hourly
rates obtained by multiplying Hoffmeister’s va-
lues by a constant (chosen so as to make them
conformable with those deduced from the present
observations) are given in the fifth column and the
differences f, — f. in the sixth column of the
Table.

Table III
I |

H ‘ T n o 1. ’r o0—C
—60—50 1195 42 2.11 2.08 | +0.03
50—40 3 836 142 2.22 2.23 | —0.01
40—30 4 428 183 2.48 2.42 | 40.06
30—20 5313 232 2.62 2.63 | —0.01
20—10 4939 248 3.01 2.88 | +0.13
—10— 0 7758 415 3.21 3.15 | +0.06
+ 0—10 11 870 650 3.29 3.43 | —0.14
10—20 6 151 364 3.55 3.73 | —0.18
20—30 5612 371 3.97 4.02 | —0.05
30—40 3 953 288 4.38 4.29 | +40.09
40—50 4 090 363 5.33 4.54 | +0.79
+50—60 4 691 411 5.26 4.77 | +0.49

It is not attempted to take this result for an
evidence of high hyperbolic velocities of telescopic
meteors. In fact, there are several factors which
da not allow to ascribe to the numerical value of ¢
any direct interpretation. In spite of that, the
effective value of ¢ may be taken for a measure
of the apparent concentration of radiants to the
apex and used for eliminating the influence of
this concentration from the observations. It may
be noted that the effective value of ¢ is about three
times as high as the real one which can be reason-
ably expected.

Before deducing a more accurate value of ¢, the
possible contribution of meteor showers must
be taken into consideration. In spite of the fact
that the collected data are right extensive, we may
not expect that the variations of f, executed by the
meteor showers will be equal for all groups of H.
The disturbing effect of meteor showers can be,
by no means, entirely avoided; however, it can be
made much less significant by the following pro-
cedure.

Let us suppose that the corrections to be applied
to f./f, are such small that the value ¢ = 4 may be
taken for the first approximation. Then the a priori
probability P(n, H) that during a single observa-
tion of a net time 7, at the apex’s altitude H,
just » meteors will appear, may be approximated
according to the Poisson formula by:

eign

oy (1)

P(n, H) =

and the a priori probability P’(n, H) that n or
more meteors will appear by:
m=o g=ijm

X (2)

P’(n, H) =m_n o

where:
i = g5 Ti(H) (3)

Now if we choose a proper limiting value C we
may pick out those observations for which the
meteor numbers are so high that

P'(n,H) <O (4)

and omit them as most suspicious of indicating
a shower activity. We have put C = 0.01 and
derived by the solution of (2)—(3) the dependence
between v and H for different n. This dependence
is graphically represented in Figure 2 which can
be directly employed for finding out the obser-
vations with P’(n, H) < 0.01. We fix the point
whose ordinate equals to 7 and abscissa to H of
the given observation. Then P’(n, H) > 0.01 if
the point is situated to the left and below of the
curve for the observed n, and P’ (n, H) < 0.01 if
the point is situated to the right and above it.
In this way 22 observations have been found out
for which P'(n, H) < 0.01.

On the base of the Law of Chance we could
expect that about 11 observations (i. e. one half
of the actual number) would fall into this group if
no showers were present. However, we must
remember that the elimination of the 22 observa-
tions would make the average hourly rates some-
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what lower and the repeated computation with
new values of f, would consequently lead to a some-
what larger number of cases when P’(n, H) < 0.01.
Hence we may conclude that the adaption of
C = 0.01 is convenient, eliminating all cases of
an evident shower activity and but few cases uhere
the abnormal enhancement was due to sporadic
meteors.

Table IV
H ( T ! w n f, f. | 0—C l 3
I i !
—60—50 1115 2 34 | 1.83 | 1.99 |—0.16 0.31
50—40 3836 6 142 | 2.22 | 2.14 |+0.08| 0.19
40—30 4428 17 183 | 2.48 | 2.32 |+0.16 | 0.18
30—20 5283 8 227 | 2.58 | 2.54 |40.04| 0.17
20—10 4909| 8 242 | 2.96 | 2.78 [+0.18| 0.19
—10— 0 7568( 12 | 386 | 3.06 | 3.05 |+0.01| 0.16
+ 0—10 11697 19 622 | 349 | 3.33 |—0.14| 0.13
10 20 6046 | 10 348 | 3.45 | 3.62 |—0.17| 0.18
20—30 5392 9 335 | 3.73 | 3.92 |—0.19| 0.20
30—40 . [ 3713| 6 247 | 3.99 | 4.19 [—0.20 | 0.25
40—50 3718 6 275 | 4.44 | 4.45 |—0.01| 0.27
+50—60 4601 7 395 | 5.15 | 4.66 |+-0.49| 0.26

Table IV gives the modification of the Table III
obtained by leaving out the above mentioned
22 observations. In comparison with Table ITI two
additional columns are included. The third column
indicates the weights of the individual groups, for
which the percentages of the total net time due to
the - observations of the respective group have
been adopted. The last column gives the natural

60

uncertainties ¢ of f, according to the approximate
formula
_fo

=
The definitive values of f. have been computed
by applying the method of least squares on the

results of Table IV. The solution for ¢ gave the
result

&

(5)

c=39 (6)

and for the hourly rate f.(0) corresponding to
H=0° ’
£.(0) = 3.19 (7)

We see that the resulting difference between
the observation and computation is high only for
H = 4 50° to 4 60°; otherwise the fit is very close.
The dependence between f,, f. and H is graphically
represented in Figure 3.

Table V
|

H 2 H | f H .
—60 1.93 —20 2.66 ~+25 3.92

55 1.99 15 2.78 30 4.06

50 2.06 10 2.91 35 4.19

45 2.14 —5 3.05 40 4.32

40 2.23 0 3.19 45 4.45

35 2.32 +5 3.33 50 4.56

30 2.43 10 3.48 55 4.66
—25 2.54 15 3.62 +60 4.76

--20 3.78
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Comparing the obtained value of ¢ with those
derived previously by Hoffmeister from the visual
observations we see that it is considerably higher.
There are two possible explanations of this fact:

1. either a systematic selection in favour of
slower meteors decreases the amplitude of varia-
tion of hourly rates,

2. or the direct orbits are prevailing more among
telescopic meteors than among the naked-eye
ones.

8. The Irregularities in the Changes of Hourly
Rates

To follow the irregularities in the changes of
hourly rates we may eliminate the effect of the
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apex’s altitude by introducing a reduced hourly
rate F defined by '
fD

F 7. (8)
where the value of f. is given by the conditions
(6)—(7). The values of f, for different H are tabu-
lated on p. 60 for the individual observations they
are given in the last two columns of Table II
together with the reduced hourly rates F. In Fi-
gure 4 these individual values of F' are plotted
against the longitude of the Sun ©.

To investigate the irregularities in the yearly
variation, the observations have been distributed
into 72 groups, each covering 5° in the Sun’s
longitude. The results are shown in the Table VI
and in the upper part of the Figure 5 where the
solid curve joins the smoothed values of F, com-
puted according to the formula

F,(0) = — P(0—5°)+2F(0) + F(0 4591 (9)

The meaning of the quantities given in Table VI
is as follows: 1. the range in the Sun’s longitude o,
2. the number of included observations o, 3. the
total net time in minutes 27, 4. the total number
of recorded meteors Xn, 5. the mean reduced

hourly rate F = X% Io /X7, 6. the natural un-

fe

certainty & = F/Vf?f 7. the smoothed mean re-
duced hourly rate F, [see (9)]. The upper part of
Figure 5 must reveal the presence of meteor
showers, if active, especially those of permanent
streams. In fact, there are some places where the
curve is sensibly elevated above the average level,
such as near O = 190° or 0 = 250°. However,
still another interesting feature is seen on the
Figure. Although the influence of the apex’s alti-
tude has been eliminated, the yearly variation did
not entirely disappear. The general course of the
variation is shown in the lower part of the diagram
where the range in © has been extended to 30°.
The smoothed curve of F, does not differ too much
from a sinusoid (represented by the dashed line)
with the maximum at © = 218° and minimum
at © = 38°; the ratio of the reduced hourly rates
at minimum and maximum activity is almost
exactly 2 : 3. The values used for the construction
of this curve are quoted in Table VII.

It must be emphasized that the curve shows
a marked resemblance, even in individual details,
to that derived by Hoffmeister from the visual
observations of Schmitt, Heybrock and his own [3].
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Table VI

O] o 2T 2n F € F,
0— 5 8 545 31 1.15 | 0.21 | 1.11
5—10 14 960 52 1.22 | 0.17 | 1.14

10—15 18 1195 51 0.96 | 0.13 | 0.99

15—20 21 1303 51 0.84 | 0.12 | 0.86

20—25 24 1415 51 0.81 | 0.11 | 0.84

25—30 18 1007 41 0.92 | 0.14 | 0.87

30—35 8 355 13 0.82 | 0.23 | 0.89

35—40 15 773 35 1.01 | 0.17 | 0.98

40—45 13 890 43 1.08 | 0.16 | 0.99

45—50 10 555 21 0.81 | 0.18 | 0.86

50—55 21 1255 41 0.76 | 0.12 | 0.78

55—60 11 665 27 0.81 | 0.16 | 0.76

60—65 2 90 3 0.67 | 0.38 | 0.79

65—170 9 542 28 1.00 | 0.19 | 0.86

70—175 9 665 26 0.78 | 0.15 | 0.78

75—80 13 655 18 0.54 | 0.13 | 0.60

80—85 16 883 24 0.54 | 0.11 | 0.59

85—90 10 745 29 0.73 | 0.14 | 0.78

90—95 12 695 43 1.14 | 0.17 | 0.94

95—100 15 960 38 0.73 | 0.12 | 0.83
100—105 12 975 39 0.73 | 0.12 | 0.80
105—110 18 1438 82 1.01 | 0.11 | 0.99
110—115 25 1580 | 111 1.20 | 0.11 | 1.13
115—120 26 1388 92 1.09 | 0.11 | 1.09
120—125 22 1190 67 0.97 | 0.12 | 1.02
125—130 22 1383 82 1.07 | 0.12 | 1.08
130—135 23 1243 95 1.22 | 0.13 | 1.20
135—140 8 475 36 1.28 | 0.21 | 1.22
140—145 11 420 29 1.09 | 0.20 | 1.10
145—150 12 895 55 0.95 | 0.13 | 0.94
150—155 29 1707 82 0.78 | 0.09 | 0.98
155—160 29 1978 | 170 1.38 | 0.11 | 1.17
160—165 29 1851 | 130 1.14 | 0.10 | 1.25
165—170 30 1560 | 134 1.33 | 0.11 | 1.20
170—175 37 2188 | 141 1.00 | 0.08 | 1.14
175—180 19 993 75 1.23 | 0.14 | 1.20
180—185 25 1356 | 117 1.32 | 0.12 | 1.31
185—190 33 1488 | 132 1.36 | 0.12 | 1.40
190—195 16 968 84 1.56 | 0.17 | 1.41
195—200 15 800 49 1.16 | 0.17 | 1.23
200—205 28 1520 89 1.03 | 0.11 | 1.13
205—210 19 1219 97 1.29 | 0.13 | 1.20
210—215 30 1635 | 125 1.20 | 0.11 | 1.26
215—220 8 470 38 1.34 | 0.22 | 1.28
220—225 4 245 20 1.23 | 0.28 | 1.12
225—230 14 839 33 0.70 | 0.12 | 0.93
230—235 10 600 36 1.09 | 0,18 | 1.00
235—240 11 792 56 1.14 | 0.15 | 1.05
240—245 10 710 33 0.83 | 0.14 | 1.12
245—-250 9 710 76 1.67 | 0.19 | 1.36
250—255 14 807 52 1.25 | 0.17 | 1.45
255—260 18 1050 | 103 1.62 | 0.16 | 1.46
260—265 16 730 49 1.33 | 0.19 | 1.36
265—270 32 1555 90 1.20 | 0.12 | 1.30
270—275 7 441 35 1.49 | 0.25 | 1.28
275—280 7 343 20 0.94 | 0.21 | 1.20
280—285 5 304 | 20 142 | 0.32 | 1.26
285—290 21 1293 72 1.25 | 0.15 | 1.21
290—295 16 920 38 0.90 | 0.15 | 0.97
295—300 11 630 27 0.82 | 0.16 | 0.89
300—305 11 795 50 1.02 | 0.14 | 0.92
305—310 16 995 49 0.83 | 0.14 | 0.83
310—315 11 760 24 0.63 | 0.13 | 0.76
315—320 8 445 19 0.97 | 0.22 | 0.82
320—325 12 697 23 0.70 | 0.15 | 0.90
325—330 13 964 49 1.25 | 0.18 | 1.02
330—335 5 390 16 0.88 | 0.22 | 1.04
335—340 7 450 26 1.16 | 0.23 | 0.96
340—345 17 1030 31 0.63 | 0.11 | 0.82
345—350 13 828 30 0.88 | 0.16 | 0.78
350—355 7 425 15 0.74 | 0.19 | 0.82
355—360 8 410 16 0.91 | 0.23 | 0.93
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Table VIL half of July (0 = 110°) and remains on a constant
level till the first half of November (0 = 230°).
o} o | Zx | Zn | F e | F Thereafter another increase of activity takes place,
— terminated with the year’s maximum in the middle
0— 30 1103 | 6425) 277 | 0.95 | 0.06 g-g}o_ of December (near © = 260°, coinciding in date
30— 60 78 | 4493| 180 | 0.88 | 0.07 | 0. . . L L
60— 90 59 | 3580| 128 | 0.69 | 0.06 | 0.82 with the period of activity of the Geminid meteor
90—120 | 108 | 70368| 405 | 1.01 | 0.05 | 0.95 | gtream) and followed by a gradual decrease to the
120—150 98 | 5606| 364 | 1.08 | 0.06 | 1.08 i - . bstantial
150—180 173 [10277| 732 | 1.14 | 0.04 | 1.16 first minimum in February. Only one substantia
180—210 | 136 | 7351| 568 | 1.28 | 0.05 | 1.20 |  {jfference is seen in the course of naked - eye and
210—240 77 | 4581| 308 | 1.10 | 0.06 | 1.20 . .. .
240—270 99 | 5562 403 | 1.31 | 0.07 | 1.21 telescopic activity, namely a secondary telescopic
270—300 67 | 3931 212 | LI1L | 0.08 | 111 | maximum near O = 190°, i. e. at the and of
300—330 71 | 4656| 214 | 0.91 | 0.06 | 0.94 o .
330—360 57 | 3533 134 | 0.84 | 0.07 | 0.89 September or at the beginning of October. This

The comparison of the two curves is shown in Fi-
gure 6, which demonstrates that neither the smoo-
thing of the curve nor the fitting of the sinusoid is
wholly justified, and that at least some fine ir-
regularities in the periodic course of yearly varia-
tion are real. The combination of telescopic and
visual observationsindicates the following common
characteristics of the yearly variations:

There exists a double minimum of activity, the
first near © = 330° (in the second half of February)
and the second near © = 70° (at the end of May
or at the beginning of June). After the latter
minimum the activity rapidly increases till the

maximum, suspicious of the occurence of some
meteor shower consisting of faint meteors only,
will be treated in detail in the 7tP paragraph.

0 HOFFMEISTER
[e) (o)
° [o]
e, SKALNATE PLESO
T T T T O]
0 9% 180 270 360
Figure 6.
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It must be noted that the described course of
yearly variation relates only to the night time
activity at the northern hemisphere (geographical
latitude of the observatory ¢ = 4 49.2°). How-
ever, the striking similarity of the results derived
from visual and telescopic observations confirms
the opinion that there is no essential difference
between the arrangement of telescopic meteor or-
bits and that one of naked-eye meteors.

6. On the Presence of Meteor Showers — Collective
Treatment

A statistical estimate of the shower activity in
the range of telescopic meteors may be obtained
by comparing the observed distribution of meteor
rates with the distribution function derived from
the Law of Chance. For this purpose we have fixed
the expected meteor numbers n, for each observa-
tion according to the formula:
, _ .
<60
and rounded up the values of 7. to the nearest

n (10)

N.(n,)

integer number n.. To facilitate the procedure, an
auxiliary diagram shown in Figure 7 has been
designed, which enables the values n. to be di-
rectly read off according to v (ordinate) and H
(abscissa). The Figure may also serve for a quick
orientation, what number of sporadic meteors is
expected to appear when an observation enduring =
minutes at the mean apex’s altitude H is carried
out with the mentioned instrument (cf. page 41).

All observations have been distributed into ten
groups according to n, (n, = 1, 2, . . ., 10), and in
each group the numbers of observations with dif-
ferent values of n, have been determined. The
observed distribution of N, has been compared
with the expected distribution of N following
from the Poisson Law: ’

Nifng) =" 20,

en, m | (11)

Considering the difference between n, and n/ the
formula (11) has to be integrated within the inter-
vals <n, — 0.5, n.+0.5>. It was done appro-
ximately by inserting:

2n, Mo

= 4m,! 05

The results of the cémputation are given in
Table VIII. By summing the values N, and N,
for different n, we obtain the Table IX; the

64

ZN, l(nc — 05 |

L (et '0.5)"0]

enct0.5

= (12)
quantities VZTC , given in t_he last co_lumn, measure
the natural uncertainty of each entry. The- results
of Table IX are graphically represented in Figure 8.
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=
=

7, 4 ¢ N0 — N, l N;
0 0 0.0 0.0 0.1
1 0 0.1 —0.1 0.2
2 0 0.2 —0.2 0.5
3 0 0.6 —0.6 0.8
4 3 1.2 +1.8 1.1
5 2 1.9 +0.1 14
6 0 2.6 —2.6 1.6
7 4 2.9 +1.1 1.7
8 3 2.9 +0.1 1.7
9 2 2.6 —0.6 1.6
10 0 2.1 —2.1 1.4
11 3 1.5 +1.5 1.2
12 1 1.0 0.0 1.0
13 0 0.6 —0.6 0.8
14 1 0.4 +0.6 0.6
15 1 0.2 +0.8 0.4
16 0 0.1 —0.1 0.3
17 0 0.0 0.0 0.2
18 0 0.0 0.0 0.1
19 0 0.0 0.0 0.1
1 0.0 +1.0 0.1
n, N, N, N,— N, ]/17[~
0 0 0.0 0.0 0.0
1 0 0.0 0.0 0.1
2 0 0.0 0.0 0.2
3 0 0.1 —0.1 0.3
4 0 0.2 —0.2 0.5
5 1 0.4 +0.6 0.7
6 1 0.6 +0.4 0.8
7 2 0.8 +1.2 0.9
8 1 0.9 +0.1 1.0
9 0 0.9 —0.9 1.0
10 1 0.8 +0.2 0.9
11 1 0.7 +0.3 0.8
12 0 0.5 —0.5 - 0.7
13 0 0.4 —0.4 0.6
14 0 0.2 —0.2 0.5
15 0 0.1 —0.1 0.4
16 0 0.1 —0.1 0.3
17 0 0.0 0.0 0.2
18 0 0.0 0.0 0.1
19 0 0.0 0.0 0.1
20 0 0.0 0.0 0.1
n, N, N, N,— N, VIT,
0 0 0.0 0.0 0.0
1 0 0.0 0.0 0.1
2 0 0.0 0.0 0.1
3 0 0.1 —0.1 0.2
4 0 0.1 —0.1 0.4
5 0 0.3 —0.3 0.5
6 1 0.4 +0.6 0.7
7 0 0.6 —0.6 0.8
8 0 0.8 —0.8 0.9
9 2 0.9 +1.1 0.9
10 0 0.9 —0.9 0.9
11 0 0.8 —0.8 0.9
12 1 0.7 +0.3 0.8
13 0 0.5 —0.5 0.7
14 0 0.4 —0.4 0.6

n, = 10
7, No N: No - Nt Vlvt
15 0 0.2 —0.2 0.5
16 1 0.2 +0.8 0.4
17 1 0.1 +0.9 0.3
18 0 0.1 —0.1 0.2
19 0 0.0 0.0 0.2
20 0 0.0 0.0 0.1
21 0 .0 0.0 0.1
22 0 0.0 0.0 0.1
23 0 0.0 0.0 0.0
24 0 0.0 0.0 0.0
25 0 0.0 0.0 0.0
26 0 0.0 0.0 0.0
27 0 0.0 0.0 0.0
28 0 0.0 0.0 0.0
29 0 0.0 0.0 0.0
30 1 0.0 +1.0 0.0
Table IX

" Na Nt No - N: VE
0 96 114.0 —18.0 10.7

1 186 191.2 — 5.2 13.8
2 247 205.2 +41.8 14.3

3 168 178.1 —10.1 13.4
4 138 137.5 + 0.5 11.7
5 76 99.6 —23.6 10.0

6 66 69.4 — 3.4 8.3
7 42 47.2 — 5.2 6.9
8 34 31.3 + 2.7 5.6
9 21 20.3 + 0.7 4.5
10 7 12.8 — 5.8 3.6
11 16 7.8 + 8.2 2.8
12 12 4.7 + 7.3 2.2
13 4 2.7 + 1.3 1.6
14 3 1.5 + L5 1.2
15 1 0.8 + 0.2 0.9
16 3 0.4 + 2.6 0.7
17 1 0.2 + 0.8 0.5
18 0 0.1 — 0.1 0.3
19 0 0.1 — 0.1 0.2
20 2 0.0 + 2.0 0.1
21 1 0.0 + 1.0 0.1
22 0 0.0 0.0 0.0
23 0 0.0 0.0 0.0
24 0 0.0 0.0 0.0
25 0 0.0 0.0 0.0
26 0 0.0 0.0 0.0
27 0 0.0 0.0 0.0
28 0 0.0 0.0 0.0
29 0 0.0 0.0 0.0
30 1 0.0 + 1.0 0.0

The presence of meteor showers would appear

in a systematic excess of N, over N for the highest
values of 7,. As a matter of fact, such excess takes
place for almost all values of n.. It is clearly shown
particularly in the lower part of Table IX; how-
ever, this table is not liable for a quantitative in-
vestigation, because short observations of enhanced
hourly rate (n. small, n, >>> n.) are intermingled
with long observations of normal hourly rate
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(n, large, n, 2 n.). For that reason the tails of the
Poisson curves for different n, have been compared
with the observations in the following way:

For each n, we have found two values of n, —
denoted by i(n.) and j(n.) — which are whole
numbers and for which

TN <01"5 N m) (13)
TN ) > 01"E W) (14)
:”{:ano) <001"Y N.(m) (15)
ni"Z:Nc(no) > 0.01”22 N.(n,) (16)

Using this limitation we may compare the values
of N, and N, for a sample of observations with
n, = i(n.) or n, = j(n.), respectively, by summing
them without regard to n.; in this way we get
the cases of the most probable shower activity,
The results following from the selection are sum-
marized in Table X. We see that there are about
1.6 times as much observations with n, = ¢ and
about 3.2 times as much observations with n, = §
as we may expect on the basis of a random distri-

bution of meteors. For n= 1 (i. e. for a weak shower
activity) about 4.19, of all observations indicate
the presence of a shower; for n, = j (i. e. for a sens
ible shower activity) there are only 1.49, of the
total. Due to the varying conditions (different
atmospheric conditions, coefficients of perception,
altitudes of the field of view etc.), these value-
must be taken for the upper extreme, the real
percentages being even somewhat lower.

On the basis of similar considerations still ans
other interesting problem may be solved: in how
many nights per year the shower activity is higher
than the activity of sporadic meteors. In this case
the tails of the Poisson curves are delimited by
putting

ne > 21, (17)

As we see from Table XI, there are 1.7 times as
much observations with n, > 2nas we may expect
if the meteors were distributed at random. Accor-
ding to the sum of the differences O—C, the activity
of the showers seems to be higher than the activity
of sporadic meteors for 31 observations, i. e. for
about 10 (4 2) nights of the year. However, for
the reason explained above, also this estimate must
be taken for a maximum.
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It is interesting to compare our result, obtained
from the telescopic observations, with the number
of nights per year, during which the visual rates
of meteor showers exceed those of sporadic me-
teors. The number of such nights may be estimated
at about 16 (i. e. 1 night for Quadrantids, 1 for
Lyrids, 5 for Perseids, 3 for Orionids, 1 for Leo-
nids and 5 for Geminids). Hence it séems probable
that the abundance of showers is less among the
telescopic meteors than among the naked-eye
ones, and that the meteor streams generally con-
tain only comparatively few faint meteors.

7. On the Presence of Meteor Showers — Detailed
Investigations )

. The problem of identification of individual me-
teor showers in the present material is rather
complicated due to the fact that there are only
statistical data concerning the hourly rates. Ex-
ceptin - but very few cases it cannot be directly
stated whether there is an active shower or a ran-
dom enhancement of sporadic meteors. We can
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o ® =] @ < @
n, i N, N, 0—¢ XN, i N, N, 0—¢C ZN,
i i i i J !
1 3 18 10.5 +7.5 3.2 5 3 0.8 +2.2 | 0.9
2 5 29 21.0 +8.0 4.6 7 7 2.2 +4.8 1.5
3 6 27 21.7 +5.3 4.7 9 3 1.1 +1.9 1.1
4 8 13 8.2 +4.8 2.9 10 1 14 —0.4 1.2
5 9 16 7.5 +8.5 2.7 12 2 0.6 414 0.8
6 10 9 5.6 +3.4 2.4 13 4 0.6 +3.4 0.8
7 12 9 2.5 +6.5 1.6 15 2 0.3 +1.7 0.5
8 13 3 14 +1.6 1.2 16 1 0.2 +0.8 0.4
9 14 0 0.5 —0.5 0.7 18 0 0.0 0.0 0.2
10 15 2 0.6 +14 0.8 19 0 0.0 0.0 0.2
110 — 126 79.4 +46.6 — — 23 7.2 +15.8 —
Table XI base our considerations on the Law of Chance
® ® only and compare the occurence of abnormally
n 2 N 2N o0o—0C . . . . eYepe
g no=n 1 no=zn 41 high hourly rates with the a priori probabilities
of such exceptional events.
1 18 10.5 +7.5 The observations, for which the probability of
2 29 21.0 +8.0 h - is 1 bvi lv identical
3 11 9.0 +2.0 a shower activity is large, are obviously identica
; ‘; ?g +(7)-i with those, for which the a priori probability of
6 4 0.6 13:4 the observed event computed by supposing a ran-
g i g~?1’ ig-g dom distribution of meteors is small. By inserting
9 0 0.0 +0.0 the definitive values of f, given in Table V, together
10 1 0.0 +1.0 with the observed quantities n, H, 7, into formulae
(2)—(8), we may compute the apriori probability P’
1—10 78 46.6 +31.4 that the observed hourly rate f, will be at least as

high as it actually is.

For a detailed investigation only those obser-
vations have been chosen for which P’ < 0.02.
They are tabulated below, in the same arrangement
as in Table II, excepting the last two adjoined
columns which contain the probabilities P’ and
remarks. We see that there are 25 observations
for which P’ < 0.01, and 17 observations for which
0.01 <P’ < 0.02. With regard to the total number
of observations (1126) we should expect that only
about 11 cases in each group refer to the sporadic
meteors. Consequently, about 20 observations of
the Table, especially those of lower P’, indicate
the presence of meteor showers.

An additional argument for the presence of
meteor showers consists in grouping the observa-
tions of P’ < 0.02 near certain Sun’s longitudes.
This grouping, which cannot be explained by
a fortuitous coincidence, simultaneously represents
a proper criterion as to which observations of the
Table may really refer to meteor showers. There are
six periods of such activity, marked by the numbers
1—6 in the last column; eliminating them, only
8 cases of P’ < 0.01 and 12 casesof 0.01 <P’
< 0.02 remain. These numbers agree well with those
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Table XII

No 0] Date Time M. E. T. | Obs. T n, n, H f, f. F P Act.
56 18.2 | 1948 1IV. 8. 02 05—03 30 M 80 12 5 + 7 9.0 3.4 2.6 0.002
64 20.2 | 1947 1IV. 10. 22 45—23 40 K 55 7 2 —22 7.6 2.6 2.9 0.011
137 44.2 | 1949 V. 5. 00 40—01 20 M 40 6 2 — 2 9.0 3.1 2.9 0.019
166 54.7 | 1949 V. 15. 21 00—23 20 M 130 12 6 —25 5.5 2.5 2.2 0.010
301 | 110.4 | 1948 VII. 12. 22 55—23 37 M 35 6 2 + 4 |10.3 3.3 3.1 0.014
321 | 114.7 | 1946 VII. 17. 22 50—23 30 K 35 6 2 + 5 (10.3 3.3 3.1 0.014
341 | 119.0 | 1952 VII. 21. 23 15—00 56 A\’ 40 7 2 +15 | 10.5 3.6 2.9 0.012
355 | 121.6 | 1949 VII. 24. 22 10—23 40 M 90 11 5 + 4 7.3 3.3 2.2 0.013
381 | 126.6 | 1948 VII. 29. 21 30—22 35 M 120 13 6 — 4 6.5 3.1 2.1 0.011
396 | 130.5 | 1948 VIII. 2. 23 30—01 15 P 80 13 5 +21 9.8 3.8 2.6 0.002 1
402 | 131.3 | 1949 VIIL. 4. 01 00—02 30 M 90 14 6 +34 9.3 4.2 2.2 0.005 1
404 | 131.4 | 1948 VIIL. 3. 22 05—22 50 P 45 8 2 + 3 |10.7 3.3 3.2 0.004 1
419 | 136.2 | 1948 VIII. 8. 21 15—23 00 B 85 10 5 + 1 7.1 3.2 2.2 0.019
450 | 150.6 | 1952 VIII. 23. 20 55—22 10 K 65 9 3 — 1 8.3 3.2 2.6 0.008
485 | 156.8 | 1951 VIII. 31. 00 20—01 45 K 75 11 5 +33 8.8 4.1 2.1 0.016 2
488 | 157.2 | 1949 VIII. 30. 23 00—01 00 M 120 15 8 +22 7.5 3.8 2.0 0.011 2
497 | 158.3 | 1949 IX. 1. 01 00—03 20 M 140 30 10 +43 | 12.9 4.4 2.9 0.000001 2
498 | 158.6 | 1948 VIII. 31. 22 00—23 45 M 105 16 6 +12 9.1 3.5 2.6 0.0004 2
561 | 169.2 | 1948 IX. 12. 02 45—03 50 Ce 60 10 5 +54 | 10.0 4.6 2.2 0.020
606 | 175.7 | 1949 1IX. 18. 23 40—00 25 K 40 9 3 +24 | 13.5 3.9 3.5 | 0.0016
633 | 182.7 | 1949 IX. 26. 02 30—04 00 M 90 16 7 +53 | 10.7 4.6 2.3 0.012 3
635 | 183.4 | 1946 IX. 26. 23 20—23 50 K 25 5 2 +18 | 12.0 3.7 3.2 0.020 3
639 | 183.6 | 1948 IX. 26. 19 40—21 40 M 80 12 4 — 3 9.0 3.0 3.0 0.001 3
656 | 186.3 | 1946 IX. 30. 01 30—02 00 D 20 5 1 +40 | 15.0 4.3 3.5 0.016 3
657 | 186.3 | 1946 IX. 30. 02 00—02 30 D 27 6 2 +44 | 13.3 4.4 3.0 0.016 3
658 | 186.4 | 1946 IX. 30. 02 30—03 00 D .27 8 2 -+48 | 17.8 4.5 4.0 0.001 3
685 | 192.9 | 1950 X. 6. 19 45—21 00 P 95 11 5 — 8 6.9 3.8 2.3 0.009 4
686 | 193.5 | 1948 X. 6. 20 40—21 30 B 45 8 2 — 3 | 10.7 3.1 3.5 0.003 4
693 | 194.9 | 1950 X. &. 18 45—20 45 P 100 11 5 —I1 6.6 .29 2.3 0.010 4
711 | 200.8 | 1946 X. 14. 18 00—18 30 K 30 6 1 —17 | 12.0 2.7 4.4 0.003
755 | 209.8 | 1947 X. 24. 01 30—03 15 P 70 11 5 +42 9.4 4.4 2.1 0.016
772 | 212.4 | 1949 X! 26. 03 25—05 00 P 85 13 7 +55 9.2 4.7 2.0 0.019
786 | 215.0 | 1953  X. 28. 18 00—18 55 K 50 8 2 —20 9.6 2.7 3.6 0.002
848 | 248.4 | 1946 XII. 1 04 15—05 25 M 70 21 5 +47 | 18.0 4.5 4.0 0.0000002 5
860 | 253.8 | 1948 XII. 6 00 40—02 00 M 100 14 6 +21 8.4 3.8 2.2 0.005 6
868 | 255.9 | 1948 XII. 8 02 00—04 00 M 120 20 8 +35 | 10.0 4.2 2.4 0.0005 6
* 1256.6| 1953 XII. 8 22 30—00 15 v 65 9 4 + 2| 83 3.2 2.6 0.010 6
871 | 257.0 | 1948 XII. 9 03 30—05 00 M 90 20 7 +42 | 13.3 4.4 3.0 0.00002 6
876 | 258.0 | 1948 XII. 10 04 00—04 50 P 45 9 3 +42 | 12.0 4.4 2.7 0.006 6
880 | 258.9 | 1947 XII. 11. 20 00—20 30 K 30 5 1 —25 | 10.0 2.5 4.0 0.009 6
934 | 270.5 | 1946 XII. 22. 23 00—00 30 D 48 8 3 + 1100 3.2 3.1 0.005
940 | 275.9 | 1946 XII. 27. 04 35—05 00 D 30 7 2 +37 | 14.0 4.2 3.3 0.006
1062 | 328.3 | 1947 II. 17. 18 20—19 40 M 80 8 3 —56 6.0 2.0 3.0 0.006

expected for a random distribution of sporadic me-
teors. Particular data concerning the principal
features of the six periods of activity (see also
Figure 5) are discussed below:

1. Three observations between Sun’s longitude
130° and 132° (about August 3; N° 396, 402 and
404) indicate a shower with the radiant in the
night sky; several additional observations with
P’ < 0.02 support its reality (N° 395, 397 and
403). The shower seems to have returned in 1948
with about 1.5-fold rate of the sporadic meteors
and probably also in 1949 with a reduced rate.
The observations of 1952 indicate no activity. The
period of activity falls on the descending branch
of the Delta Aquarid meteor shower; however the
identity with this shower seems to be unpossible for
the following three reasons: 1. The operation of
the Poynting—Robertson effect would shift the

maximum of faint meteors to the ascending branch
of the brighter ones and not to the descending one;
2. the existence of such shift has been actually
established by Lindblad [4] on the basis of radio-
echo observations; 3. in morning hours no expected
increase of activity takes place. The identity with
the Perseid or Cygnid streams seems to be very
improbable too.

2. Four observations between the Sun’s longi-
tudes 156° and 159° (about August 31; N° 485, 488,
497 and 498; further supporting observations
N° 489 and 490) indicate another night-time
shower approximately as rich as the preceding.
The observations relate to the years 1948,
1949 and 1951; during the less namerous ob-
servations in 1946, 1950 and 1953 no activity
has been ascertained. The enhancement of the
hourly rate for N° 497 is striking and cannot
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be fortuitous; the identity with the Aurigid stream
is not excluded.

3. Six observations between © = 182° and
O = 188° (about September 28; N° 633, 635, 639,
656, 657, 658) represent another centre of activity
in the night sky. Its reality is supported by the
observations N° 634, 638, 654, 655, 665 and 667.
A great majority of these observations falls on
1946, for which the activity is established beyond
doubt. The right complete series of observations
on September 29/30 of this year (N° 653—659)
shows a striking enhancement (almost two times
as high as the activity of sporadic meteors) with
a maximum near 2 o’clock a. m. From the course
of activity we may conclude that the right ascen-
sion of the radiant may be about 82, There is no
relation to any known stream.

4. The next period of activity at © = 192° to
O = 195° may be perhaps associated with the
preceding one. There are three observations with
P’ <0.02 (N° 685, 686 and 693) and two additional
observations with F > 2 (683, 684); if there is no
separation between the centres 3 and 4, two more
observations with F > 2 (N° 676 and 679) may
be included. The radiant seems to be situated in
the evening sky; in 1948 and 1950 its meteors
were most abundant. Also in this case no relation
to any known shower is indicated.

It is essential to emphasize that the double
centre 3—4 is very likely restricted to telescopic
meteors only, and that its existence produces the
single substantial deviation of the yearly variation
of telescopic meteors in comparison with that of
naked-eye meteors, found in the 5% paragraph
(cf. Figure 6).

5. The fifth centre of activity at © = 247° to
O = 249°, possibly associated with the next
following, is represented by but one observation
with P’ < 0.01 (N° 848 of Dec. 1, 1946); the
hourly rate, however, is so high that it must be
ascribed to a shower. The activity is about three-
fold against the sporadic background and the ra-
diant is probably situated in the morning sky.
The value of P’ is the smallest one found in the
present 1126 observations. Two neighbouring ob-
servations (N° 847 and 849) support the reality
of the phenomenon.

6. The last suggested period of activity situated
between © = 253° and 0 = 259° (about Dec. 9)
is represented by five observations (N° 860, 868,
871, 876 and 880). Most of them fall on 1948 when
the shower seems to have been extraordinary
active; the observations after midnight show an in-
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creased activity compared with those made be-
fore midnight. For different reasons we may ascribe
a high degree of probability to the opinion that
this centre of activity is associated with the visual
Geminid stream. After closing the series of ob-
servations treated here, an additional watch on
December 8, 1953 has been carried out with a spe-
cial regard to the directions of the meteors; its
result (included in Table XII and denoted by an
asterisk) confirms the above opinion. Unfortuna-
tely, the epoch of maximum activity cannot be
derived rigorously from the observations. However,
the maximum seems to occur a few day before the
maximum of naked-eye Geminids, which fact:
would {avour the reality of the Poynting—
Robertson shift.

Except the case of Geminids the presence of no
major meteor shower is indicated. Hence we may
conclude that there is an apparent lack of faint
meteors in the known cometary streams or that
their orbits are considerably dispersed.:

It must be pointed out that our considerations
relate only to showers whose activity is at least
comparable with the activity of sporadic meteors.
There may exist a number of less abundant me-
teor streams of moderate hourly rates and long
duration (such as the known ecliptical streams)
which cannot be regarded separately but only as
a contribution to the general course of yearly
variation.

8. Conclusions

1. The dependence of the hourly rate upon the
altitude of the apex is for telescopic meteors not so
pronounced as for the visual ones; it corresponds
to an effective heliocentric velocity ¢ = 3.9. This
fact may be explained by two different reasons:
either a selection according to the velocities ap-
parently diminishes the concentration of radiants
to the apex, or the direct orbits prevail over
retrograde to a greater extent among telescopic
meteors than among the brighter ones. ‘

2. Even after eliminating the influence of the
position of the apex, the rates of telescopic meteors
show certain yearly variations entirely consisting
with the variation of naked-eye sporadic meteors
derived by Hoffmeister for the northern hemi-
sphere. A relative enhancement of the telescopic
activity occurs only at the end of September and
at the beginning of October. Evidently no sub-
stantial difference exist between the arrangement
of naked-eye meteor orbits and of telescopic ones.
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3. Meteor showers are also found among telesco-
pic meteors, but reduced in abundance, compared
with the naked-eye observations. The telescopic
activity of meteor showers does not exceed that
of sporadic meteors on more than ten nights per
year.

4. Sudden increases of hourly rates of telescopic
meteors have been observed especially at the Sun’s
longitudes of about 131°, 158°, 184°, 194°, 248° and
257°. The last increase is probably associated with
the Geminid stream; the other known major sho-

wers do not appear-in the statistics of telescopic
meteors.

5. The small numbers of telescopic meteors in
the major cometary streams, exhibiting consider-
able activity in the naked-eye range, may be expla-
ined by the operation of the Poynting—Robertson
effect or by an abnormal dispersion of orbits of smal-
ler meteors. The Poynting—Robertson effect may
be also responsible for an indicated shift of the
maximum epoch of the Geminid shower.

APPENDIX

In addition to the activity of telescopic meteors
three related problems have been investigated:
the dependence between the brightness and the
average angular length, the luminosity function,
and the ratio of the heights of appearance and
disappearance of telescopic meteors for different
magnitudes.

1. The Apparent Angular Lengths of Telescopic
Meteors

The estimates of the angular lengths of the me-
teors’ visible paths are important for two reasons.
Firstly, if correlated with the apparent magnitudes,
they allow to evaluate directly the ratio of the
real lengths of unequally bright meteors. Secondly,
the knowledge of the angular lengths admits to
compute the size of the effective field of view for
different telescopes. This is necessary so for re-
ducing the observed hourly rates to the whole vi-
sible hemisphere as for correcting the course of the
luminosity function, which for the telescopic ob-
servations is distorted not only by the different
coefficients of perception, but also by different
effective fields for various magnitudes.

The average angular lengths of the meteors have
been deduced from the statistics of the types of
visibility. These have been recorded for 1653 me-
teors by using the following notation:

Type 11: The whole visible path lied inside the
field of view.

Type 10: The meteor left the field — only the
point of appearance lied inside.

Type 01: The meteor penetrated the field —
only the point of disappearance lied inside.

Type 00: The meteor crossed the field, both
limiting point lying outside.

It is obvious that the proportional representation
of the different types is a function of the angular
lengths of the meteors [ and of the angular dia-
meter of the field d. The a priori probability P:

that a path of a meteor, [ degrees long, will appear
as type ¢ = 11, 10, 01 or 00 is given by the for-
mulae:

A. For l:égl:
Py=0 (1)
TT
P10=Po1=m (2)
41 — =
Po=g07=x ®)

B. Forl:égl:

2 cos “14 — 21 Y1 — 22

P, = (4)

4] + =«
n—2OOS_1l+21 I———F
Pw::Pm: 41_*_” V (5)
4 — 7 + 2cos "1 — 21 Y1 — 22
Poo = Py (©)
where we put
é;—l:cosw for l<d (5)
ézz for =4 (6)

The average_ angular length of a group of N
meteors (&N;; of them belonging to the type 11,
N,, to the type 10, Ny, to the type 01 and N, to
the type 00) may be defined by the following
relation:

M’ 1
=7 = — (7)
M 42 1
7
where M’ denotes the number of limiting points
of the paths observed inside the field of view,

M’ = 2Ny, + Ny + Ny (8)

and M the total number of the limiting points,
M = 2N, + 2N, + 2N, + 2Ny, (9)
Obviously it is supposed that the number of ob-

*
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served meteors is sufficient to make the frequen-
cies of individual types proportional to the respec-
tive probabilities, i. e.
N,= NP, (10)
The probabilities P, are tabulated below for
selected arguments 4. The values of ¢, computed
according to (7), are adjoined in the last column
of the Table.

Table XIII
2 Py Py =Py Poo e
0.0 1.000 0.000 0.000 1.000
0.1 0.774 0.113 0.000 0.887
0.2 0.595 0.202 0.001 0.797
0.3 0.452 0.272 0.004 0.724
0.4 0.335 0.328 0.009 0.663
0.5 0.239 0.373 0.017 0.611
0.6 0.161 0.406 0.028 0.567
0.7 0.100 0.429 0.042 0.529
0.8 0.052 0.444 0.061 0.495
0.9 0.017 0.449 0.085 0.466
1.0 0.000 0.440 0.120 0.440
1.2 0.000 0.396 0.209 0.396
1.4 0.000 0.359 0.281 0.359
1.6 0.000 0.329 0.341 0.329
1.8 0.000 0.304 0.393 0.304
2.0 0.000 0.282 0.436 0.282
2.5 0.000 0.239 0.522 0.239
3.0 0.000 0.207 0.585 0.207
3.5 0.000 0.183 0.633 0.183
4.0 0.000 0.164 0.672 0.164
4.5 0.000 0.149 0.703 0.149
5.0 0.000 0.136 0.728 0.136
6.0 0.000 0.116 0.768 0.116
7.0 0.000 0.101 0.798 0.101
8.0 0.000 0.089 0.821 0.089
9.0 0.000 0.080 0.839 0.080
10.0 0.000 0.073 0.854 0.073

The observed distribution of various types for
different magnitudes is shown in Table XIV
together with the values derived from the ob-
servations. (The fractions in the meteor numbers
come from distributing the few meteors, for which
the brightness has been estimated to 0.5™, uni-
formly into the two neighbouring classes.) In or-
der to evaluate the dependence between the an-
gular length and magnitude, we have computed o
for the range <m — 1, m -+ 1> by summing each
three neighbouring rows in Table XIV and de-
termining simultaneously the average magnitue
for each group. The results are shown in Table XV
and Figure 9. It is seen from the Figure that
a continuous curve may be well fitted to all plotted
points except the first ones which, after all, are
subjected to a considerable uncertainty due to the
small numbers of meteors included. The angular
lengths 4, expressed in terms of the diameter of
the field of view, have been converted into degrees
by assuming d = 3°20’. The actual diameter was

A
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3°36’; however, it has been thought correct to
adopt a little smaller value for our purpose, as the
beginning or end point of the path can be scarcely
witnessed if it lies to oclose too the field’s border.

The inverse value to ¢ indicates the effective
increase of the field of view for the meteors of a

Table XIV
m Ny Ny Ny No, N 4
0 0 0 0 2 2 0.000
1 0 0 0 7 7 0.000
2 0 3 1 8 12 0.167
3 3 5 1 13.5 22.5 0.267
4 2 3.5 2 28.5 36 0.132
5 3 13. 9 51 76.5 0.186
6 6 47.5 16 120 189.5 0.199
7 39.5 87.5 40 176 343 0.301
8 79.5 116.5 78 176 450 0.393
9 86 79.5 85.5 142.5 | 393.5 0.429
10 33 23 17.5 44 117.5 0.453
11 1 1 1 0.5 3.5 0.571
0—11 253 380 251 769 1653 0.344
Table XV
m 0 A l
0.78 0.000 o0 "0
1.48 0.095 7.50 25
2.37 0.193 3.29 11
3.34 0.181 3.55 12
4.40 0.185 3.45 11.5
5.61 0.225 2.72 9.1
6.44 0.255 2.31 7.7
7.27 0.323 1.65 5.5
8.04 0.378 1.30 4.3
8.65 0.415 1.11 3.7
9.24 0.435 1.02 3.4
10.03 0.457 0.93 3.1
7.57 0.344 1.49 5.0
!
e 4
2
¥
2
0 —~
8 -
6
4 -
2
4 T T T T T T T T T 0
4 1 2 3 4 5 6 7 8 9 10 7
m
Figure 9.
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given angular length. The ratio E, of the area
of the visible hemisphere to the area of the geo-
metrical field of view is given by

8

Table I). The total numbers n of meteors of indi-
vidual magnitudes m and their percentages p
are given in the second and third column of
Table XVIII. The numbers »’, reduced to an equi-

¢ = arct d (11)  valent field of view according to the relation
and the ratio R, to the effective field of view by n' = gn, (13)
__ 8o 12 (o being taken from Table XVI), the respective
* arctd (12) percentages p’ and their logarithms are given in

The numerical values of R, for the telescope
with d = 3°36’ are shown in the last column of
Table X VI together with the smoothed values
of o, 4, and 1.

the next three columns. The course of the depen-
dence of p and p’ upon m is graphically represented
by the two histograms of Figure 10, and the de-
pendence of log p’upon m by Figure 11. It is seen
from the Figure that down to the 7** magnitude
the value of log p’ uniformly increases with de-

Table XVI ' ; . .
creasing brightness; the slope of the straight line
m 0 2 l R defines the constant of the luminosity function #:
. log n,,., — log n,, = 0.389 14)
0 0.104 6.77 22.6 265 € Pomt1 — 108 Tom (
1 0.115 6.04 20.1 293 or
2 0.130 5.26 17.5 331 ”
3 0.149 4.49 15.0 379 w =21 — 9245 (15)
4 0.173 3.75 12.5 440 N
5 0.206 3.03 10.1 524
6 0.250 2.36 7.9 636 A . th ; i
M 0.306 179 6.0 779 Beginning with the. 8th magnitude the 1ncrease. of
8 0.369 1.34 4.5 939 log p’ becomes sensibly slower and after reaching
9 0.428 1.05 3.5 1090 ; m m -
10 0.475 0.87 2.9 1209 the maximum between 8 a‘nd 9™ the meteor num
11 0.503 0.78 2.6 1281 bers begin to decrease until they drop to zero at

II. The Luminosity Function of Telescopic Meteors

The basic data for investigating the luminosity
function are quoted in Table XVII, where the
distribution of recorded magnitudes is shown
separately for each observer (for abbreviations cf.

12=, Indubitably, the general decrease is due to
the changes of the coefficient of perception but
the question remains whether it is not too pro-
nounced to be accounted for this reason only.
Nothwithstanding the effect of different angular
velocities we may expect that the coefficient of
perception for the meteors near the limits of visi-
bility will not show stronger variations in case of
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Table XVII
m
Obs.
0o | 2 3 | 4 | 5 | 6 | 7 8 9 10 11 z
K 2 9 145 | 24 42 99.5 | 186 | 255.5 | 260.5 | 88 2 988
P 3 12 37 62 81 69 4 268
D 1 3 5 19 39.5 60 835 | 295 | 11 1.5 253
v 2 1 3 7 17 21 19 12 9 93
Pl 1 0.5 2.5 9 22,5 | 24 4.5 64
Bo 1.5 | 35 8 19 12 2 46
Za 1 2 9 8 15 7 42
Ca 2 3 1 6 10 8 3 33
Bk 1 1 2 7 7 3 1 22
M 2 5 2 1 10
8 1 1 1 1 3 2 9
Va 1 5 1 7
Pa 1 2 1 4
Kr 1 1 2
B 1 1
z 2 12 245 | 415 | 90 225.5 | 397 | 508.5 | 413 1175 | 3.5 1842
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Figure 10.
Table XVIII ors by an amount, statistically independent of the
, real magnitudes. Then the coefficients of perception
m L " po| logp" | om | my for telescopic observations of meteors of a given
magnitude m will be proportional to the coefficients
(1) 3 g:;; 8:3 g:(l)g ___(l):ég g:g (l)j for naked-eye observations of meteors of the
2 | 12 | 065 16| 0.25| —0.60| 69| 1.8 magnitude m — Am, only the difference Am will be
3 | 245| 1.33| 3.7 | 0.58| —0.24 | 16.1| 2.7
4 | 415| 225 7.2| L14| 40.06| 3L.7| 3.2 , d
5 90 4.89| 18.5 2.93| 4-0.47 82.0| 4.5 —_—
6 | 225.5| 12.24| 56.4 | 8.92| 40.95 | 249.1| 0.0 Am < 5log a’ (16)
7 | 397 | 21.55(121.5 | 19.23| +1.28 | 537.2| 0.0
g 223‘5 g;g; }%:g ggf)g '_Hig ggg:g g;g where d denotes the aperture of the telescope
10 | 117.5| 6.38| 55.8 | 8.83| +0.95 | 246.8| 0.0 and d' the aperture of the eye’s pupil.
1 35/ 019 18, 028 —0.55 8 0.0 If we assume that the relation (14) holds true
also for the meteors of m = 8 and that no telescopic
Z | 1842 1100.00631.8 1100.00 — [2793.7} 14.0 meteors of m < 8 remain unnoticed, we may work
out the hypothetical coefficients of perception
, C,(m), based on this assumption, from:
logp
1 m="7
1 ———) #m=?7 X p'(m)
Oulm) = A === (17)
e ¢ p'(m)
These coefficients are tabulated in the second co-
, Iumn of Table XIX. For the sake of comparison
7 the coefficients C,(m) derived from naked-eye
observations by Oepik [5], Ceplecha [6] and one
o of the authors [7] are adjoined. It must be noted
] that the coefficients C, have been homogenized by
putting C,(2) = 1 for each series, and that the
——t——1—1—1—1—1—T1—1— m  invariability of C, for m <8 is caused by the arti-
] 1 2 3 4 5 6 7 8 9 10 n

Figure 11.

- telescopic observations than in case of visual ones.
Indeed, for naked-eye observations the distance of
the meteor from the point of view plays a more
important role, as the paths projected on the retina
are substantially shorter. The influence of the effect
of angular velocity is not quite clear. However, we
may reasonably suppose that it operates so as to
decrease the effective magnitudes of observed mete-
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ficial restriction of the telescopic field of view, in
which brighter meteors are easily visible without
regard to their individual magnitudes. A graphical
representation of the dependence of C, and C, on
m is given in the logarithmic form in Figure 12.
The coefficients C, are here replaced by the pro-
portional coefficients c, for the reduction of meteor
numbers to the whole hemisphere (according to
Kresak). C, and ¢, are correlated by

¢, (m) = 2.62 C, (m) (18)
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Table XIX

CU

m c,

0 c K

0 1.2 — 0.42 0.57

1 0.7 — 0.76 0.70

2 0.9 1.00 1.00 1.00

3 0.9 1.14 1.28 1.61

4 1.2 2.16 2.00 2.64

5 1.1 9.90 2.63 4.90

6 0.9 — — —_—

7 1.0 —- — —

8 1.6 — — —

9 4.2 — — —
10 33 — — —
11 2500 — — —

log C,
-3
-2
-1
-0
T T T T Ll m
7 8 9 0 n 2

Figure 12.

It is seen from Table XIX that the course of C,
derived by Oepik agrees well with the course of C,
for Am == 4.4™ i, e. for an effective decrease of
brightness of telescopic meteors by about 1.5,
However, the comparison with the values given
by Kresak and especially those given by Ceplecha
leads to a different result. It indicates slower
variations of C, than C, and consequently supports
the opinion that the decrease of x» for m > 8 is
partially real and corresponds to a change in the
luminosity function, possibly to an abrupt point
like that found for several meteor showers. As it
is difficult to distinct between these two possibili-
ties, a new experimental revision of the coefficients
of perception would be urgently needed. One rea-
son of the discrepancies—a sensibly lower limit-
ing stellar magnitude for the observations worked
out by Oepik—has been already pointed out by
Ceplecha [6]. This reason, nevertheless, would
introduce a shift of m without any additional
dm
discrepancies consists in the different arrangement
of observations elaborated by the three authors,
or in some systematic errors in the magnitude
estimates.

change of . Another possible source of the

To provide a check for the magnitude estimates
" of the present telescopic observations, the observed
meteor numbers have been reduced to the whole
visible hemisphere according to (12) and the re-
sults compared with those of visual observations.
In the first part of the present study we have
found that for the altitude of the Earth’s apex
H = 0 the average hourly rate f(0) was about 3.2.
On an average, the number 0.01 p’ f(0) from this
amount falls on each magnitude class. Multi-
plying the latter amount by the quantity R, (cf.
formula 12 or Table XVI) we obtain the number
of meteors n,(m), of a given apparent brightness m,
veduced to the whole visible hemisphere:

n,(m) =-0.01 R, {(0) p’(m) (19)

It must be emphasized that this number is not
identical with the real number of meteors which
appear over the horizon, since the coefficient of
perception has not been taken into account. How-
ever, for the meteors brighter than 6@, for which
the present check is intended, the telescopic
coefficient of perception sensibly equals to 1, so
that there is no discrepancy between the two con-
ceptions. The reduced numbers n, (m) for m be-
tween 0 and 11* magnitude are printed in the
7th column of Table XVIII. We see that there is
a surprising multitude of about 400 meteors of
6t apparent magnitude and brighter, which may
be seen per hour from a given place. The fraction
n,(m) actually perceived by one observer is given

by

’

n,(m)
oo(m)

my(m) = (20)

The numbers n,(m), computed by using Kre-
sak’s values of ¢, for the coefficient of perception
are quoted in the last column of Table XIX
Their sum—i. e. the average naked-eye hourly
rate derived from telescopic observations—is 14.0,
whereas the value found directly from the
naked-eye observations of sporadic meteors at
Skalnaté Pleso Observatory (the majority of which
was made by the same persons as the telescopic
observations) is 11.5. With regard to the fact that
the numerical factors appearing in formulae (19)
and (20) have been derived empirically with a con-
siderable uncertainty, the agreement between ob-
servation and theory is highly satisfactory. The
adoption of a higher value of ¢, (5) which would
bring Kresédk’s value nearer to that given by
Oepik, would make the coincidence even closer.
Nothwithstanding this, the remaining deviation
(22%,) may be removed by adopting a systematic
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correction of only +0.2™ for the magnitude scale.

Hence we may conclude that there is no larger"

systematic error in the magnitude estimates, at
least in those of relatively bright meteors.

III. The Ratio of Beginning and End Heights of
Telescopic Meteors

It has been shown by Teichgraeber [8] that this
ratio may be directly evaluated from the statistics
of beginning and end points of the luminous paths
visible inside the field of the telescope. In our
notation (cf. p. 71) we have:

H, _ Ny + Ny

=11 ' — 10 21
H,~ Nyt N 1)

The observed quantities N;;, N,, and N, for
each magnitude class and the respective ratios
H,/H, are given in Table XX. To derive the mean

Table XX

H, — H,

m Ny + Ny Ny + Ny Ei m I,T:
1 0 0 — 2.00 1.73
2 3 1 1.73 2.75 1.48
3 8 4 141 3.22 1.35
4 5.5 4 1.17 4.33 1.23
5 16.5 12 1.17 5.58 1.41
6 53.5 22 1.56 6.57 1.32
7 127 79.5 1.26 7.44 1.21
8 196 157.5 1.12 8.15 1.09
9 165.5 17.5 0.98 8.69 1.05
10 56 50.5 1.05 9.26 1.00
11 2 2 1.00 10.04 1.05
1—11 633 504 1.12 8.00 1.12

2.00

1.90

1.80 —

1.70

1.60 -

1.50 -

140 -

1.30 —

1.20 —

1.10 -
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ratio for each magnitude, groups have been form-
ed by summing the three rows following one an-
other (m — 1, m, m + 1) and the obtained values
of H,/H, have been correlated with the average
magnitudes of the groups m. The results are plotted
in Figure 13, where the relation derived previously
by Bacharev [9] is indicated by the dashed line
and the results of Teichgraeber [8] by the two
crosses. The dispersion of the points is consider-
able and corresponds to the discrepancies of many
tens of percentage in the real lengths of visible
paths. The systematic defect of H,/H, for the
lowest magnitudes is the most striking. The ex-
planation of this defect consists in erroneous
classitying the faintest meteors for which the
points of appearance and disappearance cannot be
observed with certainty. It is reasonable to sup-
pose that most frequently the point of appearance
will remain unnoticed and that the type 10 will
be erroneously classified as 00: hence the un-
certainty in the classification would tend to de-
crease the computed values of H,/H,. The un-
certainty furthermore increases with the magni-
tying power of the instrument. For our observa-
tions, where the magnification was relatively high
(25-fold), a systematic underestimation of H,/H,is
expected to occur, and it really does occur.
Regarding the results of the IS* paragraph
(p. 73) we may try to derive improved values
of H,/H, by combining the statistics of types with
the statistics of angular lengths. As a satisfactory
approximation the following relation may be
adopted,
Hl - Hz

or
H 144k
H, 1—al (23)

where a is a constant which may be determined
from the statistics of types at higher magnitudes
where the errors of classification are negligible.
Using the statistics of types for m < 8 we obtain
a set of conditional equations of the form

H, _ .
o=t B (24)
AUH ,
H,

Inserting the quantities of Table XV and XX into
(24) we obtain:
@ = 0.051 -+ 0.006 (25)

Substituting @ = 0.051 and 4 of Table XVI into
(23) the improved dependence of H,/H, upon m is
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found. This dependence, evaluated in Table XXT,
is represented by the full line in Figure 13.

It is seen that there is a satisfactory coincidence
between our results and those secured by Bacha-
rev except the pronounced non-linearity of the

Table XXI correlation deduced from our data.
! : The authors are indebted to Dr. V. Guth, Cor-
0 2.06 6 1.27 resp. Member of the Slovak Academy of Sciences
; }'gg Z }fg and Director of Skalnaté Pleso Observatory for
3 1.59 9 111 his valuable advices and to all collaborators who
; i:;g }(1) }:gg have participated on the observations elaborated
here.
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M. KPECAKOBA —JI. KPECAK

Ob AKTUBHOCTU TEJIECHOIINYECKUX METEOPOB
NI HEKOTOPBIX POJACTBEHHBIX ITPOBJEMAX

H3MeHeHHsT 4acoOBOIO UHCJA TeJIECKONMYECKHX
MeTeOPOB MOXKHO pa3IesUTh HA JBe YaCTH:

1. Tlepuonuyeckie CyTouHBIe W I'OLOBEIE BapHa-
IIMH, KOTOPble HaXOJSATCS B CBf3H C H3MeHEHHSMHU
MOJIOJKEHUS areKca.

2. HenpaBu/ibHble H3MeHEHHs, BBI3BAHHbIE Ha-
JIHYHEM MeTEOPHBIX NOTOKOB.

Besnvunna mnepromuueckof BapHalMH paHblie
CUMTAJIaCh JOKa3aTeJbCTBOM OOJBIIOH IesHOLeH-
TPHYECKOH CKODOCTH M MeK3BE3LHOIO IPOUCXOK-
JleHHsl CIOpaJMYecKuXx MeTeopoB. B Hacrosiee
BpeMsl OJarofaps ynorpeGJeHHIO IPSMBIX MeTo-
JOB OIpelesIeHHs] CKOPOCTH MeTeopoB (doTorpa-
¢un ¥ pagapa) IOKa3aHO MPOTHBHOE; 0OBSICHEHHE
HaJ0 MCKaThb B H3MeHEHUH KUHETHUECKOH SHepTuu
IIDH Da3JHUYHBIX TeOLEHTPHUECKHX CKOPOCTAX H
Tpexkae BCEO B OTJIHUHM YHCIA MPAMBIX H
perporpaguelx opOHT. 3HaHHe XapaKTepa H3MeHe-
HHSI BTOPOH COCTaBJISIOLIEH BaXHO IJIsI BOIPOCOB
NPOUCXOXKAEHHS W PA3BUTHS METEOPHBIX IOTOKOB.
Kaxercs, uto QyHKIYMA CBETHMOCTH B PasHBIX IO-
TOKaX OTJIMYHA OT (YHKIMH CBETHMOCTH CIIOPaH-
YEeCKHX METEOPOB M UYTO KOJHYeCTBO C/IabbIX Me-
TEOPOB B IOTOKAaX CPaBHHTENbHO HE3HAUHTEJLHO.

3anaueit aToif paborhi OBLIO HCCIENOBATH XOJ
H3MeHEHUII JYacOBBIX UHCeJ Ha OCHOBAHHH CTaTHC-
THYECKHX HaOJIONEHHUH TeJeCKOHYeCKUX MeTeo-
poB. [sis 3TOro ObLT HMCHOJIB30OBaH PAX HabMome-
Hu#, npousBeneHubix B Ckasnnare Ilneco B 1946—
1953 rr. npu mnomotu Outiorass Comer—DbuHap
25X100. Bruto mpoussemero 1126 nabmmoneHuf,
NpH KOTOPBIX OBLIO 3apeructpupoBaHo 3925 Te-
JIECKOIIHYECKHX MeTeopoB B TeueHHe 1117 uacos
BpeMeHHu HaOmozenuft. ¥ 1653 MeTeopos Obliu
YCTaHOBJIEHE M HEKOTOphle GoJee NOAPOOHbIE NaH-
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Hble, KOTOpble OBLJIM HCIOJNB30BaHBI JAJIS OMpene-
JleHHs1 GYHKIHHU CBETHMOCTH, 3aBUCHMOCTH MEXIY
CpenHell IJIHHON M SPKOCTBIO U OTHOLIEHHS BBICOT
Hayasjga ¥ KOHIIA BHAMMOLO NYTH JIJIA pPasHBIX
spkocTeil. OTciofma BHITEKAIOT CJAENYIOIIHE 3aKJIO-
YeHHSs:

1. 3aBHCUMOCTb MeXKIy YaCOBBIM UHCJIOM H BBHI-
COTOH amekca y TeJeCKOMUUeCKHX MeTEeOopOoB He
CTOJIb BBIpa3uTe/bHa, KaK Y BH3YyaJ/bHBIX; OHa CO-
OTBeTCTBYyeT 3((deKTHBHOH TIeJHOLLeHTPHYECKON
ckopocT ¢ = 3,9. DTOoT PaKT MOKHO OOBSCHHTH
AByMs crmocobaMu: JUOO HPH CeJeKUHH II0 CKO-
pPOCTAM NPOHUCXONHUT KasKyllleecs CHHXKEHHe KOH-
IeHTpalluy paxuaHToB BOJH3H amekca, Jubo
Y TeNeCKONUYECKUX METEOPOB OTHOCHTEJbHOE UH-
C10 HPAMBIX OpOUT, GoJblIe YeM y BHU3YaJbHBIX.

2. Tlocne HCKIOUEHHST BJHSHHA TMOJOXKEHHSs
areKkca y TeJIeCKOIIHYECKHX MEeTeOpOB HMeeTcs H3-
BeCTHAsl ToJ0oBasi BapHallMsl, B OCHOBHOM I0X006-
Hasi BapHallHH BH3YaJbHBIX METEOPOB, BHIBEIEH-
Hoit T'o¢melicTepomM MJisi CeBEpPHOrO IMMOJYyIIAPHS.
CpaBHHTENBHOE  MOBBILIEHHE  TENECKONHUECKOH
AKTHBHOCTH MOSIBJISIETCS TOJbKO B KOHIIE CEHTSIOps
1 B HauaJe okTsIOps. XapakTep opOUT BU3YaJbHBIX
U TEeJEeCKONHUECKHX MEeTEeOPOB B TAKOM CJyuae He
MOZKeT CYUIECTBEHHO Pa3/IHUaThCs.

3. MexIy TeseCKOMMYECKHMH MeTeopaMu HMe-
I0TCSl MeTeOpHBIe MOTOKH, HO MeHbIe uUeM Cpend
BU3yaJIbHBIX. HacoBoe YHCJIO MOTOKOB IMPEBBILIAET
4acoBOe YHCJIO CHOPAAMUECKHX METeOpOoB He 0o-
Jee, yeM B TeueHue 10 Houell exxeromHo.

4. HeoxugaHHble TOBBIIIEHHS YaCOBOTO UYHCJA
TeJieMeTeopoB HabJofaMuch npu goJrorax CoJH-
na okoso 131°, 158°, 184°, 194°, 248° u 257°.
B mocienneMm ciayuae MoxeT OBITh B CBSI3H C BH-
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3yaJIbHBIM MOTOKOM ['@MHHHI, OCTaJjbHble H3BECT-
Hble MOTOKH He TPOSIBJSIOTCS 3aMETHO B CTaTHC-
THKe TeJeCKONHYECKHX METeOpOB.

5. He6oJgblioe KOJHYECTBO TEJNECKOMHYECKHX
METeOpOB B BH3YaJbHO HHTEHCHUBHBIX IIOTOKaXx
MOXKHO OODBACHHTb BJausHUeM 3s¢dexra [loiiu-
THHI—Po06epTcoHa, paBHO KaK M CIABHI IOJIOXKE-
HHSI MaKCHMyMa TeJIeCKOIHUeCKHX [ eMHHHJI I10
CPaBHEHHIO C BH3YaJIbHBIMH.

6. BOsH3H TpaHHIB TEJECKONHUECKHX H BH-
3yaJIbHbIX MeTeOpOB (DYHKLHsI CBETHMOCTH Xapak-

TepPHU3yeTcsl NOCTOSHHBIM OTHOIUEHHEM KOJIHYecTBa
1:2,45 Ha omHY 3Be3NHyIO BeJHUHHY. BricTpoe
NOHMKEeHHe, KOTOpoe HauuHaeTcs Mexay 8 u 9
BEJIMUMHOMH, KayKeTCs OTYACTH peaJsIbHBIM.

7. B pesyabraTe 00paloTKM H3yyeHa 3aBHCH-
MOCTb MEeX]Iy CpPeIHBIMH YIJIOBBIMH JJIMHAMH, OT-
HOCHUTEJIbHBIMH BBICOTAMH BO3TOPSIHMS M NOTyXa-
HHSI METEOpPOB M HX SIPKOCTbIO. DTH 3aBHCHMOCTH
He SIBJISIOTCS JIHHeapHbIMH, KaK MOKa3blBaJH He-
KOTOpbIE CYLLECTBYIOIIHE POOOTHI.
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MARGITA KRESAKOVA — LUBOR KRESAK

O AKTIVITE TELESKOPICKYCH METEOROV A O NIEKTORYCH
PRIBUZNYCH PROBLEMOCH '

Zmeny frekvencie teleskopickych meteorov
mozno rozdelit na dve zlozky:

1. Periodické varidcie, savisiace so zmenami
polohy apexu (obsahujt dennii a roénua varidciu
v uzsom zmysle).

2. Nepravidelné zmeny, sposobené vyskytom
meteorickych rojov.

Velkost prvej zlozky sa prv pokladala za dokaz
vysokej heliocentricke]j rychlosti a interstelarneho

povodu sporadickych meteorov. Dnes, ked sa po- -

uZitim priamych metéd (fotografie a radaru) do-
kazal opak, treba hladat vysvetlenie v spdsobe
premeny kinetickej energie pri réznych geocentric-
kych rychlostiach a najméi v pomernom zasttpeni
priamych a retrogradnych drah. Podiel druhej
zlozky je podstatny pre otdzky vzniku a vyvoja
meteorickych rojov. Zd4 sa, Ze funkcia jasnosti
v réznych rojoch je ind ako medzi sporadickymi
meteormi, a Ze podet slabych meteorov v rojoch
je pomerne maly.

Hlavnou tlohou tejto priace bolo preskimat
priebeh zmien frekvencie na Statistickych pozoro-
vaniach teleskopickych meteorov. K tomu bol po-
uzity dlhy rad pozorovani, vykonanych v rokoch
1946—1953 na observatériu na Skalnatom Plese
binokularnym dalekohladom Somet-Binar 25x100.
Rad obsahuje 1126 pozorovani, pri ktorych bolo
v 1117 hodinach ¢istého Sasu zachytenych 3925
teleskopickych meteorov. Pre 1653 meteorov boli
k dispozicii aj niektoré podrobnejsie tdaje, ktoré
sa pouzili na urdenie funkcie jasnosti, zdvislosti
priemernej uhlovej dizky od velkosti a pomeru
vySok zadiatku a konca viditelnej drdhy pre
rozne velkosti. Z podrobného spracovania vy-
plynuli tieto hlavné zavery:
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1. Zavislost frekvencie od vySky apexu nie je
pre teleskopické meteory taka vyznaéna -ako pre
vizudlne meteory; zodpoveda efektivnej helio-
centrickej rychlosti 3,9. Tento fakt moZno vy-
svetlit dvojakym spdsobom: alebo selekcia podla
rychlosti zdanlivo znizuje koncentriciu radiantov
v blizkosti apexu, alebo medzi teleskopickymi
meteormi prevladaj priame drahy viac ako medzi
vizualnymi.

2. Aj po vyltéeni vplyvu polohy apexu telesko-
pické meteory vykazujt urditG roéndi varidciu,
celkom zhodnu s varidciou vizudlnych meteorov,
ktortt odvodil Hoffmeister pre severnt polo-
gulu. Pomerné zvysenie teleskopickej dinnosti sa
prejavuje iba koncom septembra a zadiatkom
oktoébra. Medzi usporiadanim drah vizualnych a te-
leskopickych meteorov pozdlz drihy Zeme ne-
moéze byt teda nijaky podstatny rozdiel.

3. Aj medzi teleskopickymi meteormi sa vy-
skytuja meteorické roje, ale oproti vizuilnym
v zmensSenej miere. Frekvencia rojov nepresahuje
frekvenciu sporadickych meteorov vo viac ako
10 nociach roéne.

4. Néhle zvysenia frekvencie teleskopickych me-
teorov boli pozorované najmi pri dizkach Slnka
okolo 131°, 158°, 184°, 194°, 248° a 257°. Posledné
z nich moéze stvisiet s vizudlnym rojom Geminid;
ostatné zname roje sa v Statistike teleskopickych
meteorov znatelne neprejavuju.

5. Maly pocet teleskopickych meteorov vo vi-
zudlne silnych rojoch mozno vysvetlit pésobenim
Poyntig—Robertsonovho efektu; podobne tiez
posunutie maxima teleskopickych Geminid oproti
vizualnym.

6. V blizkosti rozhrania teleskopickych a vizual-
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nych meteorov je funkcia jasnosti charakterizo- priemernou uhlovou dizkou, resp. pomerom vy$ok

vana stdlym pomerom podetnosti 1 : 2,45 na jednu zadiatkov a koncov svetelnych drah meteorov

hviezdnu triedu. Pokles, ktory zafina medzi 8. a 9. v atmosfére a ich jasnostou. Této zdvislost je na-

velkostou, zd4 sa byt sdasti redlny. padné a plynuléd; nie je vSak linedrna ako ukazo-
7. Z pozorovani bola uréend zavislost medzi vali niektoré doterajsie prace.
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