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INTRODUCTION

The study of time distribution of the meteors of a certain meteor
stream is closely connected with the solution of one of the most important
problems of meteor astronomy — the investigation of the stream structure,

The stream structure investigation of a meteor stream suggests the
knowledge of the space coordinates and the velocities of its bodies.
Nevertheless, as the number of the meteor bodies of a given stream
is quite large and not all of them could be observed, the problem of
the investigation of a stream is to a large extent a statistical problem,
in which the moments of the meteor appearance are analysed. Here one has
made use of the fact, that in first approximation the velocities of the stream
meteor bodies are equal and their space coordinates are given with the coor-
dinates of the moving Earth, which passes through the stream.

The different meteor streams should have different structure, which at
the given moment would depend on the initial conditions and on the rate
of the stream evolution. The evolution itself takes place under the action
of the perturbations mainly from part of the Solar System planets, so that
after a quite continuous interval of time one would expect the stream to
have a Poisson character. The stream evolution is also influenced to a cer-
tain extent by the action of the Pointing-Robertson effect.

The stream Perseids is one of the streams, whose structure has beem~
investigated most often after statistical analysis of the meteor time distri-
bution. This fact is explained with the comparatively great density of the
stream meteor bodies (a large hourly rate especially about the maximum),
as well as with its continuous activity.

Millman [1] in 1936 pointed out, that by random distribution, the time
intervals between two successive appearances of meteors should follow an
exponential law, The analysis of the data of the visual observalions of the
Perseids during 19321935 show a predomination of the number of the
small intervals in comparison with the theoretically expected ones. Never-
theless the author considers, that it depends rather on random variations
and errors made when registering the meteors, than on the actual deviations
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of the Perseid distribution from the random one. Fifteen years later Agad-
janova with the help of the criterion x* compared the distribution of the
Perseids after Savruchin’s observations with the random one and showed that
the appearances of the stream meteors deviate considerably from the random
distribution [2). Kresak and Vosarova arrived to a contraty conclusion, when
they analysed 1037 meteors, which belong to the Perseid stream and which
have been observed during 21 hours from Aungust 11 to August 16, 1952
[3]. They analyse besides the time intervals between the meteor appearan-
ces (after Millman) the number of the appearances of the z meteors in 5-
minute intervals also, comparing this number with Poisson’s distribution.

Recently the radar observations of the Perseids have been analysed too
and at that controversal data about the distribution of the meteors of the
stream have been obtained. For instance, Bowden and Davies, who besides
the methods referred have made use of still two other ones, obtain that the
radioechoes from the Perseids {on August 9—10, 1954) do not show a con-
siderable deviation from the random distribution [4). Nevertheless McKrosky,
making use of the criterion x?, obtains a deviation for the Perseids irom
Poisson’s distribution [5). Poole’s result is controversial [6].

The lack of common attitude about the structure of the Perseids, as obtained
from the analyses of the distribution of the meteors from the stream, com-
pelled us to return to this problem. Unlike other authors, we have analysed
(after two methods) a quite extensive material, obtained from visual obser-
vations of the Perseids during 1956, 1958, 1959, 1961 and 1962. The
data obtained during the first four years have been published partially
[7—10], and those from 1962 are not published.

'APPEARANCE OF METEORS AS A POISSON PROCESS.
OBSERVATIONAL MATERIAL

While investigating the structure of the meteor stream Perseids and of
the meteor background after the observations referred we checked up the
hypothesis, that time appearance of the meteors is a Poisson process.

As it is well known, a process is called a homogeneous Poisson pro-
cess (a simple stream), if it corresponds to the following three conditions:

A Stationarity — meaning that for each group of an extreme num-
ber of non-overlapping time intervals, the probability of the realization of a
definite number of events along every one of them, depends on this number
and on the length of the intervals of the same magnitude. Particularly, the
probability for the realization of % events during the interval of time
(7, T+1£) does not depend on 7, but appears as a function only from
k and £

B. Absence of consecution — the probability of the realization
of the & events during the time interval (T, T+1¢) does not depend on the
probability of realization of the event for r< T. ) o

C. Ordinariness — it expresses the requirement for the impossibility
of the realisation of two or more events during the small enough interval
of time A. : o )

Let us consider in detail the condition of stationarity, which is of a
substantial importance for the investigation of the time distribution of
meteors. '
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As long as all terrestrial observations register only meteors (and be-
isdes not ail), which are provoked by meteor bodies, crossing the orbit of
the Earth, the stationarity would require an uniform space densily of the
streams, if the surveys are made for large intervals of time. It is clear, that
this condition is realized for the background meteors, which (at least in the
first approximation) have an uniform space density. According to modern
conceptions the meteor bodies, which provoke these meteors, are forined
usually by disruption of the meteor streams. And so the suggestion that the
background meteors must have a Poisson time distribution is justified. By
the shower meteors and especially by the Perseids a complex structure of
the streams is being observed and besides some effects interfere, which
proceed from the nature of the observations themselves, for example:

1. It is known that the microstructure of the Perseids shows an avail-
ability of characteristic space regions with dimensions conforming to the
time of the order of 20—30 minutes which is necessary [13—14)]. Therefore
for these observations closed in intervals, which are smaller than this charac-
teristic time the stream would not be stationary, especially when we have
in mind, that in a similar interval quite a few meteors are being observed.
We shall have stationarily in observations of the order of several hours.

2. The observations of meleor streams, which we consider stationary
during one night would not show stationarity as the height of the radiant
over the horizon changes. This effect leads to a change of the stafistical
characteristics which correspond to successive space regions.

3. Observations of streams even wilh a considerable cross-section, like
the Perseids stream, carried out during several successive nights must abso-
lutely show nonstationarity of the stream, because of changes (radial) of
the mean space density. '

Finally the Perseids are not a stationary stream, although they could
be considered as such in first approximation for about one observational
night. But under the condition that observations are carried out during
almost hundred years and the mean change of the hourly rate of the meteors
with the change of the longitude of the Sunis known, it could be pointed out,
that when i is given, we have for the different years hourly rate distri--
butions which do not change considerably. In this sense the stream is
stationary.

From the observations diring the years, cited in the Introduction, we have
selected only moonless nights with favourable atmospheric conditions: there-
fore we refuse the possibility of making use of different coefficients, which
is done in [3]. These observations have not been corrected for the height
of the radiant and for the number of the observers. The basic information
about the observational material is given in Table 1.

ANALYSIS 1

lf we denote with n; the number of the intervals, in which { meteors

have been registred ({=0, 1, 2,...} the number of all meteors is Zin, and
it means that the mean number of meteors tn an interval is

l—— ZI‘R{-
2
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Then the distribution of the meteor number must follow the Poisson law

if 8—1
Pi)="%,

where P(f) is the probability that in a given interval there would be exactly
i meteors.

Our basic hypothesis H, is that the distribution of the number of the
meteors in 10-minute intervals is a Poisson one with a given confidence
interval. .

In order to verify this hypothesis we made use of the statistical cri-
terion y% . '

Tablel

: i
Year; Observational Place Data Obr{;ﬁ:&?"al oTrottﬂL ﬁﬁ:j{s Num;:rrse?asthe
1956 Vitosha _ 7/8. VIII|  4h01m39s 55 36
8/9 3 48 50 70 38
9/10 306 19 64 29
10/11 4 45 52 113 73
11712 519 38 235 160
= 21 02 18 537 336
1958 Astronomical Observatory 1112 4 14 40 137 92
. 12/13 6 03 35 262 202
13/14 4 00 45 88 49
by 14 19 00 487 343
1959 Reservoir “Iskar” 8/9 408 18 93 41
10411 419 55 78 40
1i/12 3 45 41 128 73
12113 347 23 206 160
X 17 00 57 506 314
1961 Astronomical Observatory 9710 2 45 51 | 70 33
10111 3 28 00 92 42
11112 3 30 20 115 74
12/13 4 57 26 204 125
z 14 41 46 486 274
1962 Vitosha 3/4 420 13 - 220 40
4/5 4 18 46 225 42
67 2 56 37 190 65
8/9 244 35 177 62
9/10 22515 155 95
=z 16 45 26 967 303
5 | 83 49 27 2983 . 1570
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It is known that the probability
P(xﬂ>x3)=?°/o-
where zf, is the tabular value of the statistical criterion, when we accepted

g=0.1. . _
Table 2 gives the number of the meteors (Perseids — P, background — B)
in successive 5-minute intervals for the respective years.
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In Figures-1—3 the empiric (with a solid line) and the theoretic (with

a dotted line) Poisson distributions for 10-minute intervals for Perseids,

background and Perseids + background are given, respectively. All distribu-
tions are normilized to 1.

In order to define the unknown probability P(i) of the event, so that

in a given 10-minute interval one could register exactly { meteors, we make
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use of the method of the confidence intervals of the unknown probability [15).
It we denote with Pj ::"—,:- a value, which is asymptotic normally distributed

VR =a)
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Table 3

114

1961

1962

1950

1658

1956

B

054
090
088
094
082

182+ 0.

115--0.064 ! 0.01040.006 | 0.080+ 0.058 |0.068+0

084 ‘ 0.113

1 0.114+0.068 [0
0.125+0.070 |

054 0.182+0.082 |0.261 + 0

048
064
066

+0
0.086+0

0.067 -0

0.115+0
0.163+0.072
0.135 4+ 0.066

085 | 0.048 +0.042 | 0,136+ 0.074 |0.227 +0

24940
154+0

0
0.
0
0
0

0.086 +0.054

i

084 0.3514-0.096 | 0
066 0.134 +£0.068 O
060 | 0.062 4+ 0.050 |
040 | 0.062 1+ 0.050

050
040

+0.064 | 0.1224-0.066 0

217 +£0.084 | 0.2584-0.088 0

217+0
122--0
093+0

0.062+0
1004140

0

1 0.057 £0.048
1 0.080+ 0,058
[ 0.070+0.054

276+ 0.080 | 0,276+ 0.080 (.182--0.082 0.27240.092 |0
126 £0.058 | 0.1344-0.060 | 0.193-+0.084 | 0.182+0.082 | 0
096 +-0.052 { 0.047 £0.038  0.125+0.070 | 0.070+0.054 | 0.

197 +0.070 | 0.300£0.082 . 0.080+0.058 0.284 +0.096 | 0

142+0.060 | 0.220+£0.074 ' 0.10240.064 | 0.192 =0

the limits of the confidence intetvals are
presented with

?1_2 =P +=2, ]//'____];____"

where 1, is 100 9/, meaning of the nor-
mal deviation. In Figures 1—3 the confi-
dence intervals of the unknown proba-
bility P({) for A'=1.6, are also presented
which corresponds to a 899/, deviation
from the normal distribution.

Table 3 presents the confidence in-
tervals of the unknown probability P(i),
with 1’: 2, which corresponds to a 959/,
deviation from the normal distribution.

~ Table 4 gives the valuesof i (the
mean number of tmeteors in 10-minute
intervals), the respective x2, the degrees
of freedom » and the level of the signi-
ficance a.

ANALYSIS I

While investigating the length distri-
bution of the intervals between the suc-
cessive appearances of the meteors, we
define a mean time interval T=S/N,
where .S is the common observational
time and N — the number of all inter-
vals registered in it.

Millman [1] points out, that the pro-
bability of an interval between two suc-
cessive random appearances of meteors
by random distribution having a value
between #; and {, is

£
Pty <n<ty)= f 1T & = o=l — gt
L2

The expected number of intervals
with a length n=/—1{, is NP.(t, <n<ly).

The hypothesis that our observational
material gives the upper exponential
distribution was verificated with the cri-
terion x2, as well as with Kolmogorov’s
criterion. Let us suggest, that on the basis
of a sufficiently large number of inde-
pendent observations of the random value
X, on the base of its meanings is com-
posed



x1§x2§x3§ ' 'gx,, Wt

Here the hypothesis we verify with these data co-ordinates with the assump-
tion, that the considered random value has a definite continuous integral
distribution function F(x). Let us suggest, that the hypothesis is correct
and let us denote with 7, (x) the step function of the summary frequencies
of the observed order, i. e

' 0 x<x

— .4
Fix)= 7 X < XZ X
l 1 x>x,
and we form the difference | F(x)—F(x) .

D,= max |F,(x)—F(x)
—oelXelen |
presents namely the measure of disagreement. According to Kolmogorov’s
distribution, the limit probability of the event (D, Jn), will not surpass the
preliminarily given number . '

lim (D)= 3 (—1)te 2 =k(})
Re=—1no
for each continuous function F(x).(This criterion is inapplicable in Analysis I
as the Poisson distribition there is discreet.).
The application of Kolnogorov’s agreement criterion consists of the
following: we find the largest difference D,° between the” values of the

Table 4
Ycar P \ B P+B
1956 3=2.6 2=28.15 | 1=18 =073 1=4.2 2=20.82
»=6 a=000000 | »=3 a=086 »=7  a=0.004
1958 1=3.9 y2=43.55 116 5*=2.08 1=55 y2=26.17
=7 a=0 r=3 a=0.55 y=8 a=0.0005
1959 A =3.02 2=36.67 i=2 y2=551 1—=5.2 2,—29.08
y=5 a=0 y=4 =024 y=7 a=0.0001
1961 2=3.1 y2=5.87 2=2.4 y2=2.58 1=5.5 f2=6.88
»=5 2=0.31 y=3 0=0.46 v—6 a =0.33
1962 2=2.9 ¥2—=35.65 1=6.4 1=11.39 1=9.3 32=1.46
y=0 a=0 =9 a=023 y=8 =099
Jrotal | 1282 42=302 1=19 2=118 1=5.1 =182
: . »=8 a=0 =5 a=094 y=11 =0
1962 |
2=31 x2-02345 1=2.8 y2=53
Total | y=8 a=0 v=8 a=0 ‘
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Table 6

Yen | P | B P+B
296 2=27.89 T=379 y2=15.28 T=142 2=24.53
1056 | T30 2 yo16 503 y=13 a=0.03
=159 22=23. T=303 *=11.57 T=106 42=17.01
1058 T30 BB y=16  a—0.77 »=10 =007
—185 42=70. T=301 32=18.17 T=115 ;2=30.42
1059 | =80 #2708 yold 502 »=11 a=0.004
T=200 y2=15.44 T=255 72=15.58 T=111 32=6.38
1961 | JTig G099 15 5=042 y=10 a=0.78
| r=o07 p2=8527 T=02 y2=8.05 T=63 2=5.62
1062 | TR A y8 053 v=7 a=0.58
Total _ a_
. T=196 32=04.88 T=340 y2=21.3 T=121 y2=52.43
Honout | y=21 P »=24 =062 y=14 a=0
T=199 ;2=190.8 T=291 z2=126.1 T=156 y4=-2350
Total y=19 a=0 »=23 a=0
Table 7
Year ] 2 B P+B
N=336 D0—00908 | N=200 D%=00536 | N=536 D]=0.0244
1956 | 1—=166 @=0.008 t=0.76 a=6.61 2=0.57 2=0.90
N=324 D0=0.121 N=131 D)=00688 N=478 D0=0.0418
1958 | 1=2.2 a=0.0001 1g=0.94 0 —0.34 1=0.92 a—0.36
N=311 D%=0.1573 | N=181 DP=0.0742 | N=503 D0=0.0747
1959 n I3
2g=276 a=0 29=0.998 a=0.27 tg=1.67 a=0.07
N=267 D%=0.056 N=207 D}—0.6263 N=473 D)=0.0254
1961 | 14=082 4=—0.36 1g=0.381 2=0.99 29=0.55 «=0.92
1962 | N=202 D0=01027 | N—655 D0=00225 | N=058 DO—0.0124

1=1.74 a=0.004 |

10=0.58 «=0.89

2)==0.38 a=0.99

hypothetic function of distribution F(x) and the stop function F,(x) and
then we form A=Dyn. If at a definite level of agreement a=1009/,the
value of 1—4A(1))is smaller, i e. if a not very probable event is realized,
the hypothesis is rejected and vice versa, if the value of 1—£(},) is suffic-
iently large, we have obviously to acknowledge the disagreement between
the observed order and the hypothetic distribution as random and we
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can consider with this stipulation the distribution F(x) coordinated with

the observed distribution Fy(x).

Table 5 presents the number of intervals between mdt and (m+1)4t,
where &£ =20° for Perseids, background and Perseids + background. The
intervals larger than 1200° have not been taken into consideration. Table 6
presents the values of T (the mean interval of time) and the results of the
application of the p2-criterion, while Table 7 gives the results of Kolmo-
gorov’s criterion.

Fig. 4 for Perseids, Fig. 5 for background and Fig. 6 for Perseids+
background present the number distribution of the intervals between mof
and (m +1)0f, where 8f=40%, The continuous line presents the theoretic
distribution.

DISCUSSION

The observational material is comparatively homogeneous and by virtue
of it we can draw some conclusions about the general structure of the
meteor stream Perseids from visual observations. Let ts consider the results
year by year.

1956. Analysis I. The hypothesis of Poisson distribution of the number
of the registered meteors in 10-minute intervals in the case of the Perseids
is rejected (;®=28.15, »=6). For the background meteors the respective
distribution is Poisson (x2=0.73, v=3).

Let us consider the distribution of all observed meteors (Perseids-}- back-
ground). For the given level of agreement «=0.1, from the obtained value
x*=20.82, »=7, hence the hypothesis of the Poisson distributon is rejected.
The last result could be expected, as the number of the Perseids surpasses
that of the background (Perseids—-336; background--201).

Analysis II. The hypothesis of the exponential distribution of the
time intervals between the successive appearances of the meteors for Per-
seids is rejected, but for the background meteors it is accepted.

By Perseids-background the results of the application of Kolmogorov's
criterion and the graphic comparison of the theoretic and empiric distribu-
tion is in agreement with the hypothesis of the exponential distribution of
the time intervals. The last result is not confirmed by the y-criterion, but
this difference is probably due to the grouping of the last intervals.

1958. Analysis I. The number distribution of the meteors in 10-minute
intervals of the Perseid stream and Perseids+backg 0.nd shows consider-
able deviatiors from the Poisson distribution and that of the background
meteors is a Poisson one (y2=208, »=4).

Analysis II. The distribution of the time intervals between the suc-
cessive meteors presents results which are analogous to those from 1956 for
Perseids, background and Perseids - background.

The basic conclusion for the time distribution of the background meteors
shows that it is random, while that of the Perseids points to considerable
deviations from the random distribution.

1959. Analysis I. The results of this method are analogous to those
from 1956 and 1958 (x2=36 67, »=>5; 22=-5.51, v=4; 32=29.08, y=7).

Analysis II. The distribution of the time intervals between the suc-
cessive meteors fromthe Perseid stream and Perseids+backgroundpresents consi-
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derable deviations from the exponential distributions. The hypothesis for the
respective distribution of the background meteors is accepted.

The final conclusion for the observations during 1956 points that the
appearance of background meteors in time is a Poisson stream, while the
time distribution of the Perseids is not a random one.

1961, Analysis I. The number distribution of the meteors in 10-minute
intervals for Perseids, background and Perseids-}background is a Poisson
distribution (x2=5.87,»=>5; 32=2.58, »=3; y2=6.88, »=6).

The result obtained for the Perseids may be explained with the atmos-
pheric conditions, as one has observed only meteors brighter than 47 5.
The statistic treatmeant of the moments of the appearance for the brighter
Perseids must lead to the conclusion, that the distribution is a Poisson
one. In general the larger meteor bodies which yield brighter meteors must
have a more uniform space distribution in the stream, since there the Poin-
ting — Robertson effect can be neglected. The microstructure of the stream
(for observations in the order of several hours) can be established best
while observing visually faint meteors from 5—6m, but not the faintest rad-
iometeors, the Jarger part of which have a comparatively uniform space
distribution.

Analysis Il The distribution of the time intervals between the suc-
cessive meteors from the Perseids stream, the background and Perseids+
background is exponential, which has to be expected taking into consider-
ation the results of Analysis I.

The final conclusion of the observations for 196! points out that the
appearance of brighter meteors of the Perseids stream and the background
meteors in time is a Poisson stream. :

1962. Analysis . The number distribution of the meteors in 10-min-
ute intervals from the Perseid meteor stream is not a Poisson one (x2=35.65,
v=6), while that of the background meteors and Perseids-background is a
Poisson one.

Analysis Il. The hypothesis of the exponential distribution of the
time intervals between the successive meteors of the Perseids is rejected.
The respective distribution of the background meteors and Perseids—-back-
ground is exponential.

The final conclusion from the observations during 1962 is that the
appearance of background meteors in fime is a Poisson stream, while for
the Perseids this fundamental hypothesis is rejected.

General distribution of all stated above meteors. For
all Perseids (1970) background ones (1413) and Perseids--background (2983)
the numbers distribution of the meteors in 10-minute intervals is not Poisson.

Here are particularly involved the observations from 1962, when the
hourly rate of the background meteors is very high in comparison with
that of other years. If we exclude three observations, then we obtain that
the respective distributions of Perseids and Perseids+-background are not
Poisson ones, and one of the background meteors is Poisson, as we had to
expect it.

We received analogous results for the distribution of the time inter-
vals between the successive meteors. For all meteors, except those observed
during 1962, the respective distributions for the background meteors are
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exponential. Nevertheless for Perseids and for Perseids--background the
hypothesis for the exponential distribution is rejected.

The following are the most important conclusions of the present pager:

1. The meteor stream Perseids is not a Poisson one. This fact is estab-
lished even when the mean hourly rate of the background is larger than
the respective one for the Perseids. Hence the space structure of the meteor
stream Perseids has a quite complex character.

This conclusion is in contradiction with some authors’ results, quoted
in the Introduction, which is probably due either to unfavourable observa-
tional conditions (Moon, clouds etc.) or to the registering of quite faint
radiometeors, provoked by meteor bodies of insignificant masses. Obviously,
by the latter, one has to observe a transposition of the stream.

2. The background meteors present a random space distribution, which
is quite natural, when we take into consideration their origin.

The authors of the present paper express their profound gratitude to
Dr. Boyan Penkov from the Mathematical Institute of the Bulgarian Academy
of Sciences for his valuable advice, as well as for his participalion in the
discussion of the above stated results.
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PA3IMPEOEJIEHUE 10 BPEME HA METEOPHTE
OT TNIOTOKA TIEPCEWIHN

H. C. Huxoaos, M. IT. Karunxos u B, JI. Koaves

{Peaione)

Bbpxy Habmwonarenen matepuas, moaydeH mnpe3 1956, 1958, 1959, 1961
u 1962 r. npea BpeMme HA JeiicTBHeTO HA MeTeopHus nortok [lepcennw, e
aHaMM3HPaHO pa3npeneNeHHETO HAa METEOPUTe [10 Bpeme. Pesyarardre oOT
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ananuaa ca caepuure: 1. MereopHusT norok Ilepcennu He e MOACOHOB NOTOK,
KOETO C€ YCTaHOBsiBA Ja)Ke W TOraBa, KOraTo CpPeAHOTO YacOBO YHCJIO HA
¢dona e Mo-rofgMo OT CbhOTBeTHOTO 3a [lepceunute. To3W H3BOL € B NPOTH-
BOPEYHEe C Pe3y/TaTUTE Ha HAKOH ABTOPH, LHMTHPaHH BHB BbBELEHHETO, KOETO
BEPOATHO CE€ ABJXKH Ha He(JaronpusTHH YCI0BHA 3a Habmopxenwe (J/Iyea,
06,1aYHOCT U JP.) MM I'bK HA DEFUCTPHUPAHETO HAa TBBPAe cnabu paiuome-
TEOPH, KOUTO Ca NPeAMSBUKAHHM OT METEOPHH TeJa ¢ HULIOXKHM Macu. 2. PoHo-
BUTE METEOPH MMAT CJYy4YaliHO MNPOCTPAHCTBEHO pasnpejesieHde, KOETO € Ha-
'bAHO ECTECTBEHO, KaTO C€ HMa mpel BHJA TeXHHAT [POH3XOX,

PACIIPEIEJIEHUE [0 BPEMEHW METEOPOB IIOTOKA TIEPCEWN

H. Hurxoaos, M. Kaaunxos u B. Koaies

(Pestome)

Ha ocHoBe HabaoJaTelbHOro Marepuana, noayuewsoro B 1956, 1958,
1959, 1961 u 1962 rr. BO BpeMs METEOPHOTO INOTOKA MEePCeHn, aHaNH3upo-
BAaHO paclpesesieHne METEOPHTOR N0 BpemenH. PesyanTarhl aHanusa CBOAATCA
K CAeLYIOUIEMY :

1. MereopHBiil MOTOK HEpCeHI He SBAAETCS [OACOHOBBIM NMOTOKOM, YTO
MOXHO YCTAHOBMTH Ja¥e TOTrAa, Korja cpejHee yacosoe uucao ¢ona Goaplue
COOTBETCTBYIOUIErO YMCIa Mepcedll. ITOT BHIBOJ MMPOTHBOPEYHT pe3yJbTaTam
HEKOTOPBIX 4BTOPOB, IIATHPORAaHHBIX B Haua/le CTATbH, NPUYHHOH 4YEro, Bepo-
SITHO, SABMAIOTCA HEGMArONPUATHHIE YCIOBUA Add Habmonenuli (Jlysa, obnauy-
HOCTb M JAp.) MM PErHCTpALUst OYeHb cnabblx PalvdOMeTeOPOB, KOTOpbIE BHI3-
BAHBI METEOPHHIMHM TEJaMH C HHYTOXKHBIMH MacCaMH.

2. oHOBHIE METEOPH HMEHIT chy4aiiHoe IPOCTPAHCTBEHHOE paclpene-
JeHHe, UTO BIOJHE €CTECTBEHHO, eC/H UMeTb B BHIY HX NPOHCXOMAEHHE.
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