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Introduction:  There are two popular models of 
origin of comets [16]. In accordance with the first  
hypothesis of origin of comets a source of long-
period comets  (P>200 years) is spherically 
symmetric Oort’s cloud [15], spaced 2·104-3·105 
AU apart the Sun. It is assumed [19] there are 1012-
1013 comets, moved along elliptical orbits, in this 
cloud. Stars and gigantic molecular clouds, passing 
by near the Sun,  set some comets of Oort’s cloud 
move into the internal part of the Solar system and 
these comets turn into long-periodic comets [11]. 
The fundamental mass of Oort’s cloud is formed by 
planetesimals, thrown aside from the zone of the 
giant planets. 
      The second popular hypothesis of origin of 
comets states these bodies are dynamically 
intimately bound up with Kuiper’s Belt [6],  [8],  
[9]. The problem of migration of celestial bodies 
from Kuiper ‘s Belt into internal part of the Solar 
system due to the planetary perturbations is 
considered in [3], [4], [13], [14], [20]. 
     For 1999  there are 1036 orbits of  comets in 
catalogue of the Center of minor planets. Periodic 
comets are classified into four families [8], 
concerned with giant planets ( the aphelia of  the 
comets place near orbits of the corresponding 
planets). The short-periodic comets (P<200 years) 
are classified into family of Jupiter (P<20 years) 
and comets of Halley’s type (20<P<200 years). The 
inclination of cometary’s orbits of Jupiter’s family  
is Imp= 10º , and the inclination of orbits of the 
comets of Halley’s type is Im=41º  and some 
comets move by retrograde motion. The limits of 
P=106 years is a boundary of new and old long-
periodic comets [1-4].  
    As it is known, for the solutions of searching 
problems approximate space-time localization of 
unidentified celestial bodies  is needed, so visible 
and satisfactory accuracy formulae, presented 
migrations of comets, would be very useful for the 
practical purposes [16-18]. Development of 
theoretical methods of localization  in space-time 
of undiscovered comets (it is considered up to day 
the discoveries of comets are random and 
unpredictable [3], [5], [8]), radiants of meteor 
streams and forecasting for appearance near the 
Earth  uncatalogued minor bodies are of a special 
interest [5].  
 A model of origin of ecliptic periodic 
cometary’s families:    Let us consider a model of 
interaction of a parabolic (quasi-parabolic)  comet 
and a planet  of mass Mpl. The comet at the 
perihelion  of the heliocentric orbit  closes with the 
planet, which moves along circle orbit with 
velocity  Vpl. The orbital planes of the comet and 
the planet are fair.  The process of interaction of the 

comet and the planet will be considered like 
momentary turn of velocity vector Vc of the comet, 
experienced the closest approach of the planet [17] 
(this is a usual model for approximate construction 
of interplanetary cosmic apparatus trajectories). An 
angle of turn  θ of the comet velocity vector (in the 
sphere of  action of the planet) is maximum, if the 
comet approaches  with the planet at the minimal 
distance without destroying. For this distance we 
take  the radius of the planet  Rpl. (Roche limit  is 
not taken into account). A target parameter of the 
comet is ρ [17] should be in excess of ρc (otherwise 
the comet will collide with the planet and recover 
from further existence in the given model of 
motion). The comet with velocity of V enters into 
the sphere of action of the Sun, mass of which is 
MS.  
     The parameters of a new heliocentric 
cometary’s orbit are determined  in the given 
model.  
    Setting for the heliocentric motion rpl ≈ r we 
determine by analytically tractable an angle of turn  
θ of a velocity vector of the comet in the sphere of 
action of the planet, a semimajor axis a, an 
eccentricity e , true anomaly v of the comets  for 
the new heliocentric orbit  (after scattering the 
comet by gravitational field of the planet and egress 
of the comet from the sphere of the planet action) 
and an angle α between   the heliocentric radius –
vector of the comet r and the vector of the 
heliocentric velocity V. 
    For the determination of the unknown 
parameters of the new orbits of the comet, we 
denote 
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Then for the desired values (a , e) may be derived 
the following simple expressions (2) and (3) 

a=
ν⋅4

plr
,                                                              (2) 

 
e2=1-8ν(1-ν 2 )2.                                               (3) 
 
     The results of calculations are set in the table 1.  
In the frame of the given model  for the giant 
planets  the target parameter is about 10 radii of the 
planet, and for the planets of the Earth type the 
target parameter is about radius of the planet , 
correspondingly and this is an agreement with the 
results of numerical experiments with  tenth 
thousands of celestial bodies orbits [5].  
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   As  the corollaries of  the considered model we 
pay attention  two phenomena:  1) After the closest 
approaches of the planets, the comets (which 
arrived from the periphery of the Solar system), go 
to the belts of Kazimirchak-Polonskaya [7]. (At 
present, aphelion regions of motion of comets, 
scattering by Mercury and Pluto, are not 
investigated). The comets, formed the families of 
the giant planets, have resonance 1:2 (Table 1). 2) 
After the closest approach of Jupiter the comets 
move along the orbits of approaching with the 
Earth, and the minimal distance between the comet 
and the Earth equals 0.19 AU (at the perihelion of 
cometary’s orbit). After the closest approach of the 
comets with Mercury, Venus (and the Earth) 
elliptical orbits of the comets intersect the Earth’s 
orbit, and after the closest approach of the comets  
with the others planets, new perihelion of the 
cometary’s orbits arrange outside of Mars orbit. 
(Table 1). These results and known positions of the 
planets, may be used for calculation of searching 
ephemeredes of undiscovered (!) comets and new 
(not have been observed yet!) radiants of meteor 
streams. 
    It is obviously, in the frame of the considered 
model, at least for the cases of approaches of the 
comets with Mercury and Mars, at the repeat 
approaches   of the comets and the planets,  
semimajor axes of cometary’s orbits will be 
diminishing  and transitions of the parabolic (quasi-
parabolic)  comets into families of short periodic 
comets and theirs collisions with giant planets may 
be occurred. 

Table 1 
Parameters of final orbits of the comets, after the 
closest approaches with the planets (minimal planet 
centric distances equal the equatorial radii of the 
planets).  rA is aphelion and rP is perihelion distance 
of a comet (in astronomical units), TP/TC is a ratio 
of the orbital periods of a planet and a comet, ν is 
depended on a product of two ratios: a) the mass of 
the Sun and a planet and  b) the radius of the planet  
and the semimajor axis of the planet orbit (1). 
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Mercury 937,4545 0,3869 1/42177,7 
Venus 20,4217 0,7124 1/55,87 
Earth 13,3008 0,9692 1/19,06 
Mars 145,9885 1,5174 1/336,6б 
Jupiter 5,2901 1,1958 2,0305 
Saturn 9,7957 2,3137 1,9778 
Uranus 19,8523 4,8614 1,9338 
Neptune 30,6549 6,9994 2,0184 
Pluto 2888,6414 39,2175 1/226,14 

Conclusion:       The set model of transitions of 
comets from parabolic  orbits into short and long 
periodic orbits   allow: a) to solve  Bailey’s 
problem “Where have all the comets gone?” [2];  b) 
to answer the question of Fernandez J.A.  and 
Gallardo T. “Are there many inactive Jupiter – 
family comets among near-Earth asteroid 
population?” [3];  c) to guess initial values of 
parameters for describing of process of migration 
of comets with a greater definiteness (and not put 
them by arbitrarily way) [1-4], [11]; d) easy to 
interpret the statistical results of Kresak L., 
concerned of existing comet populations [8], in 
terms of celestial mechanics; e) to validate of 
shortage of observed comets with perihelion 
distance q<2.5 AU [12]. In this paper for the first 
time a method for discovering of new (unknown) 
comets, have been migrated from the periphery of 
the Solar system, is put forward. 
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