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ON THE DISTRIBUTION OF SPACE VELOCITIES OF B AND F TYPE STARS
- V. Ambarzumian . ’
1. Introduction

One of the most important problems of the stellar statistics is the determination
~ of the frequency-function of space-velocities for different physical types of the stars.

Schwarzschild has supposed, that this frequency-function has the form:

\ | . Cy(é m, §) =AEmD) | (1)

where Q(&, 7, {) is a positively definite quadratic form in respect to the variables-
&, 7, {. The main purpose of the former studies of statistics of the velocities of the
stars was the determination of the coefficients entering in Q (&, %, {). These coefficients
are usually called — ,the elements of the velocity ellipsoid*. However there are
~ serious indicgtions that the frequency-function of velocities ¢ (&, #, {) has noticeable

deviations = from. the standard form (1). This was proved for example by Oort’s well
known investigation on the high velocity stars. In fact; according to Oort the relative
number -of stars with the velocities > 60 km/sec far exceeds the value one can obtain
from (1), when the cocfficients of Q (&, 7, {) are determined in‘the usual way 2,

.The deviations are so strong, that many writers have considered the high velocity
stars as a separate group and have determined the different cinematical properties of
this group (the velocity of the Sun relative to this group, the dispersion of velo-
cities etc.).

As far as we know there was made no attempt to determine the frequency
function of space velocities of the stars without making any assumption on the form
of this function. It seems to us that this problem is more interesting, due to the fact
that the comparison of the frequency function of velocities of different physical types
of the stars may give us the possibility of making some conclusions on the course
of stellar evolution. Thus the exceptional dispersion of velocities of cluster-type
variables has led us to the conclusion that their mean leetlme is of the same order
of magnitude, as the age of our galaxy 2

The direct method of the determination of the frequency function of space
velocities requires the knowledge of the space velocity of a great number of stars. The
derivation of the space velocity of a given star is possible only in the case when
three different quantities have been measured: the radial velocity, the proper motion
and the parallax. For some important 4groups of stars (for example B-type stars) we
~have very few reliable parallaxes. Therefore the applicability of the direct method is
strongly restricted.

* Oort: Publications of the Kapteyn Astr. Lab. at Groningen, ¥ 40, 1926.
! V.Ambarzumian: Observatory, 1935, May.
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On the other hand the modern catalogues of radial velocities contain very
reliable and sufficiently uniform data. Therefore it would be interesting to try to fing
the frequency function from the radial-velocities only. For some physical types of the
stars (for example the B-type stars) this way is unavoidable owing to the lack of the
reliable parallaxes. In a recent paper 1 the writer has gjven general solution of this
problem. # was shown that it is possible to express the solution in the finite form, If
‘we want to find only the distribution of projections of velocity-vectors on the galactic
plane (plane problem), then it is necessary to know the radial velocities of the stars
situated in some narrow zone near the galactic aequator,

In the present paper we try to find the distribution of velocity-projections on the
galactic plane i. e. the distribution of the components ¢ and n for some types of stars,
. Let the corresponding frequency function be ® (& 7). It is clear that:

’

o, 1) = f v (& n, 0)d.

It seems that on the present stage of the development of stellar statistics it
would 'be difficult to determine the whole function Y&, 1, {). At the present extent of
observational data it seems more appropriate to try to determine approximately the
frequency-lunction ¢ (%, 7) of the galactic projections and thie frequency-function f(©
of the {-components of the velocities: ) ' :

&) = S }w(f, . ) de d.

Though - the knowledge of the functions ® (&, m) and f() cannot replace the
knowledge of the whole frequency-function (&, n, {), still they give more information
-on the behaviour of this frequency-function than the constants of the ellipsoid of
dispersion. A . A

L 4

2. The fundamental formulae

In the paper cited above the writer has shown that the function 9 (&, %) can be
determined from the radial velocities of the stars situated in narrow galactic belt. The

v problem was reduced to the solution of the integral equation:

F(V, = [ nas,
) .
where @ (&, 7) is the unknown function, the integration is carried over the straight ling
(L) given by the equation; _ . |
» £cosa+ gsina= V
and ds is the element of this straight line.
The function F(V, a) is defined by
FV, @)= mf(Y'a)
[rtv.aav
—

(2)

H

V. Ambarzumian: M. N., 96, 172, 1936.
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where f(V, a)dVda is the number of stars observed in the galactic longltudes con-
fined between a and e+ da and with the radial velocities between V and

V+dv. A
As we have shown the solution of the equation (1) has the form:

'" 1 1 dF (&, W

0 P

where the function F (&, n, W) is to be obtained from F(V, a) according to the
formula: '

. 2 : .
F 1 . .
. F(§ n, W)=-2-;;fF($cosa+77$ma+W, a)da. , (4)
) ! J |
The equation (4) may be written also in the form:

F(, n W)= fF(V, a) da
' (M) -

j where the integration is carried over the sinusoid (M) ,
V=W4&cosa+nsina. (M)

We may introduce the abéolut;e value of the veloci}y U and the direction instead of

the rectangular components & and 7. Then the equation of the curve (M) takes -
the form ; ~ _ ' :
- V=W+;Ucos(a-—-ﬂ)

and F and ¢ \i}ill depend on U and p instead. of & and 7.

“ 3. The ch-t)ice of the system of reference

~ . If we do not introduce the corrections depending on the solar motion the

- arguments § and 7 of the obtained frequency-function @ (&, n) are the components of

the velocities of stars referred to the Sun. But it is also possible to introduce. according -
to the usual method the corrections of the - observed radial velocities 4V = V5 cos(a —

- —ag) for the motion of the Sun in respect to some definite coordinate system. In this

case we obtain the frequency-function depending upon the componbnts in that system.
It seems that both methods would give the identical results, However, when the

function F (V, a) is given numerically and all calculation have .a numerical character,

one may prefer one of these methods. In the present paper "we have supposed that

the Sun.is fixed and no corrections to the radial velocities have been introduced. Thus
we shall obtain the frequency-function of velocities referred to the Sun.

4. The radial velocity-data

The radial velocilies used here are taken from the card catalogue composed at
the Astronomical Observatory of the Leningrad University. This catalogue contains all
stars of the Moore’s General Catalogue of the radial velocities ! as well as the stars
of the Simeis Catalogue 2. The galactic zone would be sufficiently wide, since else

'3 Lick Observatory Publications, 18, 1932.
1 Publ. de 1I’Obs. Poulkovo, 43, 1933.
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‘the number of the stars with the observed radial velocities would be insufficient for our’
purposes. However, we cannot go too far from the galactic aequator, because in high
latitudes the influence of { component on the radial velocity would be large. We
have chosen the galactic belt within the latitudes b = —20° and b = + 20°.

This paper contains the results of application of our method to three groups
of stars, o : .

: 1) Those stars of B,—Bj type from the above mentioned card catalogue, for
wich |b] < 20°. All stars of this type fainter than the magnitude 7.0 where rejected,
since for these faint stars the effect of galactic rotation is sufficiently large. At the
same time the exact distances of these stars are unknown and therefore it is difficult to
introduce the corresponding corrections. _ -

2) The stars of By — By type brighter than 7™.0 in the same galactic zone. ,

3) All stars of F-type in the same zonme without the restrictions in absolute -
magnitude (giants and dwarfs together). ' ,

In all. cases the stars with variable radial velocity where included, when the
velocities of the centre of gravity have been determined. In the opposite case the stars
with variable velocity where rejected. The number of stars of each group was
after this: '

Spectral type ' Number.of stars
"By, —B, P 3 ()
Bs—By . . . ... L. ... 398

Fo—Fg , . ... v.... 379

5. The table of function F(V, a’)

- The stars of each type where divided into 24 groups according to the galactic
longitude. In the first group where included all stars with the longitudes between 0°
- and 30° in the second with the longitudes between 15° and 45° etc. Thus each star
“‘was entering in two groups. Each of these groups was divided into 12 subgroups
according to their radial-velocities. Into first subgroup of each group where included
-all stars of the group with the radial velocities < — 50 km/sec, into the second all
stars with the velocities between — 50 and — 40 km/sec, into the third all stars with
- the velocities between — 40 km/sec and — 30 km/sec and imto the last group all
stars with velocities larger than - 50 km/sec. | ‘

After this the groups situated in the opposite parts of the sky (differing on 180°
in longitude) where combined together in such way that each subgroup corresponding
to some interval of the positive radial velocities was added to the ‘subgroup corres-
ponding to the corresponding interval of negative radial velocities of another group.

: Thus, for exemple, the stars situated within 210° and 240° of galactic longitude
‘and having the velocities confined within — 20 kmfsec and — 30 km/sec where added
to the stars situated between 30° and 60° of galactic longitude, having the radial
- velocities confined between -+ 20 km/séc and -+ 30 km/sec.

~ The reason for such combination lies in the fact that a star seen in the long- -
itude a and having the radial velocity V is for our purposes aequivalent to the star
with the galactic longitude a 4 180° arid the radial velocity — V.
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Therefore we obtained only 12 new groups of stars for the intervals: 0—30°,
15—45°, ... 165—195°, and each of these intervals was divided into 12 subgroups,
according to the.value of the radial velocities. | : .

The number of stars in each subgroup may be taken as the value of the function
f(V, a) for the middle of the corresponding inverval of a and in the corresponding
. interval of V. More exactly, the obtained numbers are the values of f(V, a) dV da.
But the product dV da in all cases remains constant dV = 10 km/sec, da = -%;—) There-

fore our numbers represent the values of f(V, a) multiplied by some unimportant
constant factor. Further, the whole number of stars in the group was taken as ths

value of f f(V, a)dV since the groups where formed according to galactic longi-
o ) :

tudes of the stars. : . _
After this it was easy to determine the values of the function F(V, a) according
(2), for all necessary parts of the V, a_ plane. o
The function F(V, a) for our three types of stars, computed in such manaer is

given in Table 1, 2 und 3. : . ,
o Table 1 ‘ ‘

The values of the function F(V, ) for B, — B, stars C )
| N @ |15°|80°| 45° | e0° | 5° | 90° | 105° | 120° | 135° | 150° | 165° |
>+ 50 kmfsec | 0.9 —} -— — — —_ — 1.2 1.1 1.2 1.5 0.9 §
440 to450 | 0.9 — | — —_— —_ — 1.0 1.2 1.1 2.4 3.0 1.7 r
+30to+40 | 89| —| —=| —| —| — | 10} 12} 11| 12| 60/ 1L9
- 20 to--30 |24.9 1.2] 09} — — 0.9 3.0 3.7 7.7 9.7 | 1368 | 298
110to+20 [12.7| 12| 1.8 88| 25| 26| 61| 98| 188| 208 | 241 | 263 |
0Oto410 | 27| 48] 45| 4.1 5.9 6.1 10.1 | 184 | 176 | 182 | 19.6 8.8 [
—10 to 0 | 4.4/10.9]18.7| 25.6 | 21.9 | 19.1 | 202 | 22.2 26.5 | 23.0| 108 8.4
—9% to—10 | 8.0{21.8|23.9| 256 | 33.7| 30.4 | 19.2 | 17.2 8.8 8.5 6.0: 1.7 §
—30 to—20 |10.8[27.9/23.9| 19.8 | 17.7 | 18.2 | 1l.1 3.7 3.3 1.2 — 1.7
— 40 to— 30 53(18.3] 7.1| 4.1 3.4 4.3 4.0 1.2 — -— 15 |. 0.9
— 50 to—40 | 09| 48( 53 3.3 0.8 0.9 6.1 6.2 - - —_ ! - }
< —50 09| —| —| — | —1 35| 40| — | — | — | — | o9}
b
, Table 2
The values of the function F(V, «) for B, — B, stars I
N 0° |15° {30°| 45° | 60° | 75° | 90° | 105° | 120° | 135° | 150° | 165° |
>-+50 km/sec{ —| —| —| — | — —_ | — | — — — - | — ¥
4+0to45 | —|—| —| — | — | = | = | = | 24| 20| — | =
} +38to+40 )| 48} —} —t — — -_— — 1.0 1.2 4.3 8.1 9.1}
420 to 430 | 69} — | 09| 08 08| 23 2.5 2.0 1.2 58| 108 130}
410 to 420 [183] 1.1} 09| 08| 08| — | 25| 68| 59| 144 | 203 286}
Oto 4+10 | 23| 22| 1.8} 39| 7.2 7.1 571 13.6 | 249 | 23.1 | 19.0| 104}
— 10 to ‘0] 92114.1] 89} 85| 104 | 162 | 238 | 224 | 1668 | 115 54| 261
—20 to —10 | 9.2119.6{23.9} 185 | 152 | 200 | 147 | 10.7 | 10.7 2.9 1.4 13 ¢
—30 to —20 {11.4{15.2/16.8] 26.2 | 24.1 | 13.9 901 48 24 14 14 1.3
—40to —30 | 48] 87| 7.1 4.6 3.2 5.4 4.9 2.0 1.2 —_ -_—f -
—50t0 —40 | — | 54| 6.2 23 0.8 0.8 10} -— — —_— — — )
< —50 —|{ —| o8 o8] — | 186} 20| — | — | - | — | —
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Table 3

The values of the function F(V, a) for F-type stars

N 0° | 15°130° | 45° | 60° | 75° ] 90° | 105° | 120° | 135° | 150° | 165°
<—50km/sec| — (37 66| 38| — ['— | 10| 25| 18| 1.0| 09| —
—50to —40 | 09{ 46| 28] 57| 50| 338} 81| 25| — | — | — | —
—40to —30 | 09| 74| 75| 57| 70| 22| 21| 25| 27| 21| 09| 08
—30to —20 | 27| 74 (123 153 | 11.0| 76| 83| 88| 40| 21| 09| 3.3
—20to—10 | 82| 93| 85| 13.4| 191 | 142 | 62| 38| 1.3| 32| 44| 7.4
—10to 0| 82[13.0 1104/ 38| ‘50| 13.1 | 185 | 114 | 121 | 84| 70| 8.2
0to +10 |11.0/10.2 |11.3| 12.4 | 12.0 | 14.2 | 155 | 18.9 | 20.2 | 13.7 | 18.2 | 10.7
+10to +20 [10.1| 46 | 1.9| 29| 40| 76| 83| 63.| 94! 95| 61| 57
+20to +30 | 92/09]| 09| — | — | — | 10| 76| 108| 95| 79| 98
+30to +40 | 87/09108| — | — | 11| 21| 13| 13| 95| 158 107
+40to+50 | 73/09| —| — | — | — | — | — | — | 21| 85| 57
>4 50 09| —| — | — — - 21| 25| — 21| 26| 0.8

6. The computation of the function F (& W)

__ The most Iaborioﬁs part of the work was the calculation of the function
F (&, n, W), which depends upon three arguments. According to (4)

. . 2= )
P meg fremerrmerman | @

Swhere F is a function ot two arguments, tabulated in the table 1, 2 and 3. As it was
mentioned above we may introduce the velocity U and its direction a (§ = Ucos a
n= Usina)=-In this case the equation (4) takes the form:

FW. s, W= [F(V, 9da ®

- (M)

-

where the path of integration on the V| a plane is given by the equation
V=W+Ucos(a—p). (M%)

The computation of the integral (5) for different values of U, f, W where made
in the following simple way: ,
~ The values of the function F(V, a) where plotted on the V, a plane over every
- rectangle with the dimensions 15° X 10 km/sec. After this, on a sheet of tracing
paper the curves V = Ucosa where plotted for six different values of the amplitude U #
(U=0 km/sec, 10 km/sec, . . . 50 km/sec). The superposition of this sheet on ou;
. graph and shifting of it along the V axis on W and along the a axis on f gave ug
- the possibility to read immediately through the tracing paper the values of the func-
tion F(W + Ucos(a— B), a) for the different values of a. The summation of the
values of -this function taken at 24 Nequidistant values of @ gives the function
F(U, By W). Such summations were made for all. above mentioned values of U, fo,

-

A . B . : _:
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B=0° 15° 30° .. ,and W=0 km/sec, 10 km/sec . . . 50 km/sec. In the case
U = 0 we have the straight line instead ‘of sine- curve. This straight line remains un-
changed after shifting along the a axis. . Therefore the number of triples of values of
variables U, B and W for which the function F_'_(U, B, W) has been calculated was
~ equal 726. ’ , _

7. The computation of the frequency-function

The expression (3) for the frequency-function ‘may be transformed to the form:

‘ 1 COF s ’h - F s ' , ; ‘ |
. . 0 .

W

We geét some difficulties, when we try to compute numerically this integral. The
integrand is indefinite at W =0. However, it is possible to show that the expression

F(& n 0 — F (& n W)
Wﬁ; N

has some definite and finite limit, when W —0. If L is this limit, we may write
approximately for small values of w ]

Feno—Flenw _g
, — f

Let us represent our integral in the form:

oo Wy oo .
- of =af +w-f ’
. .

where W, is some low velocfty. Then we may write simply

Wy

_/'= LW,.

0

- The second part of our integral may be calculated according to the usual formulae
of numerical integration. The value of L is given by: ‘

= W .
In our calculations we have put W,=10 km/sec. As the result of our calcula-
tion we have obtained the function ¢ (&, %) or more exactly @ (U, B) for the different
- values of U (0 km, 10 km, . . . 50 km) and g (0° 15°, 30° . . .). "

8. The di‘scussion' of the results

The graphs 1, 2 and 3 represent the velocity plane where thé values of the
function @ (U, B), computed for our three spectral classes are given. On these graphs -
- the centrum corresponds to the stars fixed relative to our Sun, '
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a) The B;tjpe Stars -,

One may see from the fig. 1 and 2, that maximum of density in the velocity-

plane occurs at U=20 km/sec f=195°—210° i e. that Sun has the velocity

- 20 km/sec in the direction B =15°—30° relative to the stars forming this density
maximum. The equidensity lines have somewhat elongated form. The direction of this

»

&=90°
_ )
2 i
2 : 4
-v "'/ /
4 2 3
K, e % -5 5
& 4 7
y ¢ g 5 8 s , 7 Y
2 /0 70 . /] V4
: ¢ /8 74 2 -4 .5 \" 4 T,
7 5 -£ K]
R0 0 F 20 & 8 6 4 4 & . ~f w=(0°
o &z 77 g / 5
, 4 o2 " uf ¢ -2
co - &3 ' 7/
/6 /2
J : 9 '
£ “ 4 0 ‘g
g g ¢
'8 'Z /
. e
g o
L2270°
Fig. 1. The irelocity distribution of B,—B, stars (from observed radial velocities).
Scale 1 cm km/sec.

elongation coincides approximately with the known direction of the major axis of the
velocity ellipsoid. As it was expected there appear now and there the negative value
of @(U, B). They are caused by statistical fluctuation. Thus the agreement with th
usuzl methods in the case of B-type stars is satisfactory. :

b) The F-type"stars

In this case the general character of distribution remains the same (fig. 3).

We have one maximum of density at U/=80 km/sec, § =185°. This large
value for the veloclty of Sun is caused by high percentage of F-dwarfs. There is
~ however another unexpected maximum at U-10 km/sec, g =90° This means that thex;e
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exxsts a considerable number of stars moving with low velocity (10 km/sec) relative

to the Sun. We were at first inclined to suppose that here we have met with the

case, where the method fails. However it is easy to show that this additional maximum

of density is connected with very peculiar dls’mbutlon of the radial velocities of the
F-type stars. :

In fact, .among the F-type stars there is a considerable excess of stars with low

. radlal velocities. For example in the Table 4 are given the weighted numbers of stars

2-90°
;A
/
0 J >
/ / ) 0
4
7 4 -7/ -
% =& g z
5 ! 5 -3 .3 » J /
% “ 8 ‘ A
. he 0
& v 2 /0 P J 2 4 P
Rz 8 -3 2
4:/80° 2 8 9 /6 4 4 / 5 J -/ =207
2 R 7 4 g »
0 ¢ A A R 5 -y
) 20 /3 / -7
70 -Z
3 /9 7 2 -7 g
2 : / , /
_ 3 g 4 2 -7
Y/ / - K
-7 3 79
/ s
P -4‘?- -/
, (=270°
Fig. 2 The velocity distribution of By—B, stars (from observed radialgvelocities).
Scale 1 cm ="km/sec

“with velocities confined within the limits: 0—10 km/sec, 10—20 km/sec etc., for
F-type stars and B stars.

_ The weight of a single star has been supposed equal to the inverse value of’
the whole number of stars in the above mentioned longitude-groups. The weighing
was necessary in view of nonuniform distribution of the observed stars.

Such an excess of stars with low radial velocity cannot be explained by“any kind

- of statistical ﬂuctuatton It is more probable that it is caused by some real peculiarities

in the velocxty distribution of F-type stars, '

We Jave compared our result with the velocity distribution derived by mean of
‘the direct method. Namely, we have taken the F-type stars with known radial-velocity,
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. (= 90°
[
.3 g
-2 ' !
‘f '// g
~70 8 d} 7/
) 72 o =2
5 75 : ~f
f
s R A A -2
%9 . 77 ‘ 4( ; P &
wo Tt 6y 2, T
2 w | g 0
— e — 80— —BYm Lo~ ~ -3/~ —.3%--— —8Y— —~O—— ~G—— -Gw(:0°
20 23 | 28 3
37 I : 0
3 5 23 2/ ‘9' / _3 1 H - _6
4 | 23 o4 | =1
7% . vt 8
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P o ‘ ;.
ot | /2
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-2 74 : /7
, ¥/ 2 P27
6 g ‘
£ 1
/3
}
(=270°

Fig. 3. The velocity distribution of F type stars (from observed radial velo-
cities). Scale 1 cm =18 km/sec.

Table 4
F . Bo—'Bx I Bs“"B’
Velocity range Number | Percent. | Number | Percent.| Number | Percent.
Okm/sec10 .. ... ... 188,7 - 36 162,5 31 139,7 34
0 ., 2 87,7 23 169,8 33 124,2 31
2 , 3 ......- . 68,1 18 117,2 23 87,6 22
30 40 . . ... ... 45,2 12 88,2 7 35,0 9
40 L 1 24,8 7 19,8 4 11,7 ‘3
S50 e e e 16,0 4 8,0 -2 2,6 1
Total . ..| — | 100 _ 100 | — 100
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proper motion (Boss) and parallax (the M. W. spectroscopic parallaxes where used
only). The computed projection of velocities on the galactic plane where plotted on the
fig. 4. The number of stars within the circles with the radius 7 km/sec around different
points of the velocity plane were counted. The results are represented on the graph 4.

* ' {=90°
0 g
i
9 |
/ d;' 0
* 3 i 0
1
2
' 2 « 9 ¢ 2
3 7 ] 7 0
¢ ? 7 ¢ ‘1% ¢ 5 . 7
5 g J ; : 2 2
7 2/ 7 V4 /? 7 7 / g
7/ 2f ! 6 6
P G B LB = LI~ =B === == O—— == (0"
| , &y 22 1 16 ,
s Z 22 By 2
3 .
20 /6 ] Y g
77 7 _
: 5
7z : 1
- 7 i o
z- g 6 ' &g 4 “
z 7 i 5
/ 3' &
/ |
‘,‘
]
o
=270°

Fig. 4. The velocity distribution of F-type stars (from the space velocities). Scale
lem l&km/sec

We see that there is no secondary maximum at V =10 km/sec [= 90°. This con-~
tradiction is worth of the special discussion. _Perhaps- some star streams (moving
cluster) make our radial velocity method 1napphcable to F-type, since our method is
based on the assumption of idenlity of the velocity-distribution in vanous direction
around us 1

Conclusion

The method of determination of the distribution of velocities of stars from their
radial velocities gives reasonable results when the number of radial-velocities is of the
order 400—500. The derived velocity distribution of By—Bg4 and B;—B, stars is con-

1 M. N, 96, 172—173, 1936.
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sistent with the data derived by old methods. In the case of F-type stars we have some
discordances. :
It is to be moted here that the symmetrical distribution of the points, where th :
function @(U, B) is determined, around the Sun’s velocity is inappropriate fos detection
-of the symmetry and antisymmetry properties in the velocity distribution.
Perhaps it is better to correct radial velocities for solar motion before using
- them in our method. :
We have shown that our method is apphcable to the observatlonal data. We have
-obtained the reliable frequency functions for some types of stars. Bul the practical side

of the method may be doubtless improved further. We hope that ‘these improvements:
will bring new results in this field. ‘

O PACNPEIEJEHHAU NPOCTPAHCTBEHHBIX CKOPOCTEN 3BE3]L
TRNIOB B U F

. B. A. Ax6apqy4;tuau
(Pesome) |

~ B nacrosweft paGore LaeTcs NMpHMEeHeHHe DaspaGOTaHHOrO aBTOPOM METONA Ofpe-
Jle/leHns pachpeneleHHs TpPOCTPAHCTBEHHWX <CKOPOCTe# M3 Ha6IONEHHBX pPaNHaAbHHX
~ <Kkopocrel. VIMenHO, BbIBENEHO pacnpeneheane NpoeKUUi NPOCTPAHCTBEHHHX CKOPOCTEH
HA TajaKTHYeCKYl0 IVIOCKOCTh M3 PAaCcCMOTPEHHS palvanbHHX cxopocieﬂ 3Be3[, JeKalux
B HM3KHX FaJaKTHYECKHX WIMPOTaX. : s
Meton npuMeHeH K TPeM pasJAHYHHM TIpynnaM 3Be3N (BO—-B,,, B,;—-B9 H F);
PesynbTaTel MpHMeHehMs K 3Be3laM THNa B 0xaswBaloTCs B XOPOIIEM COTJacHH CO Bceuf
TeM, YTO MBl yKe paHee 3HAaJM O pacrlpeleleHHH CKOPOCTEH STHX 3Be3l. YUro Kacaercss
ho 3Be3x THna F, TO Ans HUX 110JyyaeTcsi BTODHYHBIA MaKCHMYM GYHKIHH pacnpenerie-;
wus Aas ckopoctd 10 xa/cex B HanpaBnenuu 90° ranakTHuecKOR HOJTOTH. 31O pacxo-.
HTCA € NAHHHIMH O MOAHBIX CKODOCTSX 3Be3l 3TOr0 Thna. YncaenHme 3HaueHus QyHK-
AMH ‘pacnpelieeHHs, BuBelleHHHEe IO DPalHanbHLIM CKOPOCTSM, RaHW Ha ¢ur. 1, 2 u 3.
Kaxanf#t H3 9THX rpacbukos npencTaBiAseT INIOCKOCTh CKOPOCTeH, TouHee npoexuuﬂ CKO-
-pocTel Ha ranaKTHYecKkylo MAocKocTb. LIeHTp rpacdMKOB COOTBETCTBYET CKOPOCTH Co.'mua
«Crenosatenbno Bce ckopocTn oThecenn K Conuuy. ‘
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