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Introduction: Particles arrived in the Solar Sys-
tem from interstellar medium are found but their nature
is not cleared [1, 2]. Discovering of such particle fluxes
and working out the criteria of galactic meteors identi-
fication is a problem of the modern astronomy [2]. It is
usually supposed that interstellar meteoroids’ particles
velocities near the Earth’s orbit may vary from dozens
to hundreds kilometers per second [1, 2]. Below it is
stated the heliocentric velocities of meteoric particles
near the orbit of the Earth may be equal almost zero if
light pressure and effect of Pointing-Robertson as well
as gravitational force acting on the particle from the
Sun are taken into account.

The based equations: The model equation of par-
ticle motion we put in the form (1) [3]

d?r/dt?=-GM'r/r3-2b'vcos(u)e,/r>-b'vsin(u)e/r’ (1)

Here, v is velocity of the considered particle, u is
an angle between the vector of the velocity v and the
heliocentric radius-vector r of the particle, e, and e, are
units’ orts of radial and tangent directions of the parti-
cle vector acceleration,

'=nR2qree?/(Mc?),

M'=M;s - nR’qree%/ (GMc),

G is the gravitational constant, c is the velocity of
light, R is a radius of the particle, q is the solar con-
stant, M' is reduced mass of the Sun, Mg is the mass of
the Sun, M is mass of the particle, rse is the averaged
distance between the Earth and the Sun.

Using the density p of the spherical black particle
we have

4 s
M=—nR"p,
3 P

b'= (3/4)qrse’/ (pRc?),

M'=Ms - (3/4)qree’/ (PRGe).

If the particle moves along the straight line in the
gravitational field of the Sun (light pressure and effect
of Pointing-Robertson are also taken into account),
then equation (1) is simplified (u=r) and we have

v=v(r)
dv GM' 2b'v
y=-— . 2
o zt 2 )

After integrating the differential equation (2) v(r)
may be found from the expression
v—\’/0 N GMz' o 2l::v—GM, =l_1. 3)
2b (2b') 2b'vy—GM

o T

Where v is the initial velocity of the particle, rq is
the initial positions of the particle, the final distance of
the particle from the Sun is equal to r=rge. It should be
noted v(r) is expressed in evidence form with help of
Lambert function. (See the expressions after Fig. 5.).

Examples: Graphs of v (vy, p-R) functions, pre-
sented in figures (Fig.1-Fig.5), are plotted for values:
q=1360 Wt. /m? ree=1.49597-10" m, Ms=2-10%%g,
r,=100000 AU, G=6.672-10"" m% (kg's), c=3-10°m/s;
0<v<100000m/s, 0<p-R<1000 kg/m®.
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Fig.1. Dependence of v near the Earth’s orbit on p-R
for vy=100000 m/s

40000 4

30000

20000 4

10000

200  4bo 60 | s00 1000

Fig.2. Dependence of v near the Earth’s orbit on p-R
for vg=30000 m/s.
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Fig.5. The graph of the function of v=v (v,, p'R) near
the Earth’s orbit. 10000<v,<100000 m/s, 0.000143<
pR< 1000 kg/m?. 0<v<100000 m/s.

In Fig.5. v is the function of the variables of R and
p'R and it is plotted in 3D, with using the formula
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20004 In Fig. (1-5) for the case of equality of the light

wave length A and the radius R of the particle effects of
diffraction are not taken into account [3].
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roR It should be noted [2] the middle mass of the de-
Fig.3. Dependence of v near the Earth’s orbit on p-R tected interstellar particles is equal to 8:10™°kg and the
for vo=1 m/s. corresponding flux equals 1.5-10“m™c™ in accordance

with the data of “Galileo” probe.

Conclusion: The small values of the radii R and
the low density p of the particles make the velocities of
interstellar meteoroids near the Earth’s orbit tend to
0.0004- zero even for the large initial velocities of these mete-
oroids (Fig.1., Fig.2.).

The large values of the radii R and the great density
p of the particles make the velocities of interstellar
meteoroids tend to parabolic (hyperbolic) ones near
0.0002- the Earth’s orbit even for the small initial velocities of
these meteoroids (Fig.3).

For the small values of product of p-R and the small
values of the initial meteoroids velocity v, the final
velocity of the meteoroid (near the orbit of the Earth)
tends to zero (Fig.4).

0.000140  0.000142 'o.oobu-tl;ko.oobus "0.000148  0.000150 So, the interstellar meteoroids in some cases have

almost zero velocities near the Earth’s orbit and major-
ity of them may be lost for their searching in accord-
ance with the method [4], using only the criterion of
high velocities of interstellar meteoroids.
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Fig.4. Dependence of v near the Earth’s orbit on p-R
for vo=1 m/s.
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