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Radiants of Metedrs observed in August, 1920 and 1921, at
Tashkent.

Discussed by E. Opik.

Simultancously with- the Double-Count observations (sec
T.P.25, and the preceding paper) meteors were traced on the
map. From the maps the following radiants were deduced. A
computed radiant means the centre of gravity of the intersection-
points, computed as the mean of their coordinates (only meteors
making an angle greater than 30° being used); an' estimated
radiant is the estimated centre of the area of radiation.

a) In 1920 the observations were made by Mr. P. J. Davi-
dovitsch, at Tashkent (p =41°.83; 1=48372F) and by Mr.
G. P. Zacharov at Iskander (46 kilom. towards NE from Tash-
kent).  The observations were made during 8 hours, with the
mean moment at 1825 Tashkent mean time on each night. The
computations were made chiefly by Mr..J. E. Gorshenin.
For each night only one mean radiant was determined, and onlv
Perseids were considered. The results were: :

Table 1. ‘
Radiants of Perseids in 1920.
By Mr. Davidovitsch By Mr Zacharov
Mean Radiant -~ |Mean Radi_ant
Date 1920. | Computed. | » | Date 1920."| Computed. | n
o 1855 & 1 | e 1855 4
- Aug.7and8| 3806 | 5302 |12 |Aug. 7 and 8| 370.6 | 570.9 [10”
” 9| 46.3 | 56.5 (16| , 9| 3875 | 538 |12
" 10| 40.7 | 553 (18] , =~ 10| 42.6 | 55.6 |15
” 11|, 422 | 56.2 |33} , -~ - 11} 431% 550 127 * -
" 12| 446 | 56.0 |17 , - 12| 42,0 552 {20 ‘-

13 ,,' 14| 436 | 56.4 |15 13| 39.7'| 555 |13
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The number of meteors used in the derivation of the radiant
is denoted by n. The average deviation of the single meteors
from the mean radiant was about = 1°5. The mean radiant

from all days, a = 44°; d = 56° (1920) was used in the compu-

tation of the Normal Horary Numbers of the Perseids in T.P.25,.
b) In 1921 the observations were made by Mr. Davido -

T a ble 2.
Radlants of Perselds in 1921
_ — _
Chart |MeanDate| Tash-| Radiant N;Imtber of o X
A (Gr.M.T.)| kent | computed eteors  1s=
and JNe D) Rejec-|= -
Aug. 1921] M. T. oc]855' s | Used tgd S
h 0 13
I ! 7.8 1320 450'0 0291 101y 1 2.3 IAu"' 7 and 8 combined
9 8.00 | 13.61/385.7/57.5 16 |s 2.6 [fAUE-
3 935 | 12.9 |44.5/53.7] 7 , | 22
4] o934 |12.8(36.558.1 9 2.5 |
e 5| 1036 |13.3|406/56.2] 15 | 3 |23 Sglps%f;fg gﬁfgﬁts not
6 | 11.30 | 11.8 |42 .4|/54.8] 10 1.6
WV 21 1130 |11.8 424|586 13 ¢ 116
8| 11.32 |12.3 |38.1/55.7] 21 1.9
V' 9| 1132 |12.3|31.6/59.5 6 5 |17l
vi 10| 1134 |12.9(37.1/56.1 23 | 6 | 21 S((;{)s?nlr?ég gﬁfggts not
11| 11.36 | 13.3 [36.7/54.9] 12 20/
VIL 191 1136 | 13.3 |32.8/59.9] 11 T |17
13 | 11.39 | 13.8 |40.4/56.6] 14 2.4
VIIL 34| 1139 | 13.8 [34.6/55.2 14 8 | 24
15| 1140 |14.2 |40.7[57.5] 7 2.0
1IX 16| 11.40 | 14.2 |34.7/56.9] 15 } 9 |27
17 | 1140 |14.2(30.4/53.1 6 2.8
18 | 1237 | 13.5 |41.4/56.5] 9 2.6
X 19| 1237 | 13.5|36.8/56.0] 25 }10 2.3
20| 1236 | 13.3 |34.3/58.2] 9 1.9
o 21] 1837 [13.4[43.0/569 14 \ , |19
I 92| 1330 |13.9|39.7/61.0] 5 |f | 23
Radiant
Estimated
#03 . 1168 |13.5 [46.5/52.5 13 | — | 21 ] .
XHI{*24 1192 | 18.1 [54.0/57.00 7 | — |1s[Aug Ll 12and13com-
»25 | 1258 | 12.6 [34.5/52.00 14 _ |30l
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vitsch at Tashkent. Al meteors secen were traced on the map,
for the observations should meet the needs of the Double-Count;
in this way about 460 meteors were traced on the days from the
7' to the 138* August. The computations and other reductions
were made by Mr. R. Livldnder and Mr. A. Pohla, at Tartu.

The results are contained in Table 2

The 15t column of table 2 gives the number of the chart
in gnomonic projection on which the radiant was determined,
and the number of the radiant; the 2°¢ — the mean date (from
Greenwich noon); the 3¢ — the mean local time:; the 4t and
5% — the coordinates of the radiant; the 6t — the number of
meteors used in the derivation of the radiant, the 7t — the num-
ber of meteors which appeared to be Perseids, but which were
rejected because they did not agree well enough with the mean
radiant. The 8'* column contains the mean Zenithal Magnitude
of the meteors used in the determination of the radiant.

The great number of observations on August 11 allowed
of the independent determination of the radiants for every
hour of the observations. |

The radiant presented generally an area with. two, some-
times three distinct and very pronounced condensations; so it
seemed advisable to determine the radiant separately for each
condensation ; the radiant being the result of computation (except
for Ne 23, 24, 25), a subjective error could enter only through
the choice of the meteors, not through the estimate of the centre.
The choice of the meteors belonging to each radiant was made
independently for each chart after a thorough discussion, with
the purpose in view of excluding apparent intersection-points
and false radiants.

The radiants No 28, 24, 25 resulted from meteors rejected
on August 11, 12 and 18 because they did not agree with the
principal radiants of the day; the first two indicate real centres
of radiation with a relatively small number of meteors whereas
Ne 25 is, probably, illusory.

The subdivision of the radiants found must be real; some-
times a striking anology exists between them, as in the pairs
of radiants Ne 1 and 2 (Aug. 7, 8); N& 3 and 4 (Aug. 9); Ne 21
and 22 (Aug. 13). On the day of maximum a very complicated
character of the area of radiation is indicated, and the a comes
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out rather too low,. if compared with the average value for the
Perseids found by .other observers. |

For comparison in table 8 the estimated centres of the entire
area of radiation for each chart are given, without any subdivi-
sion into the separate radiants. The mean radiant o= 40°
d=>57° (1921) was adopted in the reduction of the Double-Count
observations..

Table 3. .
Mean Radiants of Perseids, August 1921.
Chart | I m | m |v|v |vijvivinix| x| X
Gentre of Glgs | 3% | 41 | 40 1237|3836 37/35| 38 | 40
Area s 2| 560 | 56 | 56 |57|57|56|58| 56|56| 56 | 57
Date Aug.7,8{Aug. 9/Aug.10 Aug. 11 Aug.12/Aug.13

Mean Radiant Aug. 7—138 ... a=2388%4; 6 =56°5 (1855) or
a=389%5; 0=56°8 (1921).
The Non-Perseids and the rejected Perseids were treated
together, the observations of Aug. 7—10 and 11—13 being traced
on two gnomonic charts; for about % of the meteors centres of

radiation were found. The results are contained.in table 4.

, _ Table 4.
" Radiants of Non-Perseids and rejected Perseids.

Chart XII &
. Radiant Number of |g % . e
" MeanDate| Tash- Estimated Meteors used gg Zenithal Magn.
(G.M.T.) | kent 1855 Aa| 48 August =|= g | of single Meteors
) R & '
26 8.42 12h.6 [352°.5! 28°5 (4°.5|3°.51 3| 5| 2| 1|11 | 3.3|3.0;2.4; 3.1;3.8; 3.4;
’ 3.7;4.0; 3.8; 2.6;
z 3.6, 3.2.
279 8.79 12 91839.5/ 40.0|13.0/4.5] 1| 4| 3| 1| 9| 3.4|2.9;3.4;4.7;,3.3;2.0;
: . o 4.4;2.7;34;34.
28 9.36 13 .2] 22.5/ 38.5(4.5/13.00 0| 3| 1| 3| 7| 2.8|3.3;2.3;2.4;1.9; 3.6;
‘ ' 3.0; 3.3.
29 9.35 13.1] 8.0045.0/5.04.01 0| 1| 2| 1| 4| 2.9(2.6;3.4;3.9:1.6.
30 9.48 13 .21 455/ 45.5|6.04.51 0| 2| 3| 3| 8| 2.0|2.8;3.2;-0.2;2.6;4.4;
’ 3.1;-0.9; 0.6.
31 9.09 12 .81 53.0] 76.0(15.|13.0] 1| 1| 5| 1| 8] 1.4|1.2;0.1;0.9;1.8:1.8;
A . . 1.6; 1.2; 2.8, :
32 9.79 13 .2} 2.0{ 57.514.0!13.00 0, 0| 43| 7| 3.6|3.8;3.8; 3.0; 3.4; 3.3,
, ' : S - - 4.1; 3.6.
33 8.38 13 6] 62.5/ 54.5(5.03.00 1| 3] 1] 0] 5| 1.3/0.5;1.7;1.5;1.3; 1.7,

1) Very short meteors.

-
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Table 4. Continued.

Chart XIII g | .
. Number of e
N MeanDate| Tash- Rafdla.nt Meteors used Eg Zenithal Magn.
(G.M.T.) kent Estimated Aol 48 Aug’ust ;c—‘g =g of Single Meteors
. < O

34 12.37 13h.4 }350°.0 +32°.Ol4°.0 3°0| 2| 4| 2| 8] 31| 2.4;3.3;3.0;3.6; 3.0;
3.3; 2.8; 3.2.

35 12.71 13 .21348 .5| 17 .0‘3 0301 |1]|2]| 4| 27| 0.4;3.3;3.9; 3.3.

36 12.11 13 .3 25.5| 57 .515 0302 |0|1]|3]| 17| -0.3;3.6;1.9.

37 12.33 12 6] 175 46.04.02.01 1 | 2 |1 | 4 | 2.9| 3.6;2.6; 2.0; 3.5.

381)| 12.06 | 12 .9|341.5| 47 .5‘8.05.0 41271 3.1} 3.0,385;3.0;3.5; 2.2:
3.1; 3.1.

39 12.63 13 8] 9.53] 18.5]1.5/1.5]0 |3 |1 | 4 | 35| 4.0;3.7; 3.6; 2.8.

Radiants 23, 24 and 25, given in table 2, were determined from the
same chart.

The table is self-explanatory; 4a and A6 mean the dia-
meter of the area of radiation, the Aa being not converted into
degrees of the great circle. In the derivation of the radiants
only the direction was taken into account, and in several doubt-
ful cases the apparent length of path was considered, to decide
the probability of a meteor belonging to a certain radiant. It is
surprising to note, that the radiants obtained in this way gene-
rally contain meteors of a very limited range of Zenithal Magni-
tude, and that the mean Zenithal Magnitude of the meteors
traced upon the chart is thus a definite characteristic of the
radiant. As striking examples of this phenomenon radiants
Ne 81 and 383 (bright meteors) and Ne 26 and 32 (faint meteors)
of table 4 may serve. The phenomenon is the same as noted
by Denning and other observers that each radiant has its own
characteristic most frequent magnitude (as well as the length
of path, colour etc): the only difference is that the Zenithal
Magnitudes will probably agree more closely than the apparent
magnitudes. Thus the mean Zenithal Magnitude and its uni-
formity can serve as a valuable criterion of the reality of the
radiant found. If the meteors classified to some radiant show
Zenithal Magnitudes varying within restricted limits, the radiant
can be assumed as real, especially if the average brightness is

1) Short meteors.
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high: in this case such a small number as only 4 meteors can
indicate a radiant with certainty: ,

Taking into account this circumstance, we may conclude,
that the majority of the radiants of table 4 are real. Radiant
Né 86 is probably illusory; Ne 35 is somewhat doubtful. The
following radiants seem to be related with one another: Ne 27
and 388; 26 and 34; 29 and 37.
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