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    Introduction: It is assumed [1] there are 1012-1013 
comets, moved along elliptical orbits, in the Oort’s 
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 short-periodic comets, long-periodic 
comets, parabolic comets or hyperbolic comets. The 
major planets may play an important role in this proc-
ess [2]. There are only about 2000 comets in modern 
cometary’s catalogues [3]. Development of theoretical 
methods of localization  in space-time of undiscovered 
comets, radiants of meteor streams and forecasting 
appearances near the Earth  uncatalogued minor bodies 
are of a special interest [4]. ( It is considered up to day 
the discoveries of comets are random and unpredict-
able [4], [5], [6]). A  model of forecasting  appear-
ances of as undiscovered yet minor celestial bodies   as 
well hazardous for the Earth’ civilization but  unob-
servable comets, based on the hypothesis of interaction 
of these bodies and major planets of the Solar system, 
is presented below. 
     A Non-Traditional Model of Migration of Com-
ets:  Let us consider a model of interaction of a comet 
with a preliminary  parabolic heliocentric  orbit,  and a 
planet  of  mass Mpl. The comet at the perihelion  of 
the heliocentric orbit  closes with the planet, which 
moves   along circle orbit radius of which equals rpl 
with  velocity  Vpl. An initial  angle between the orbital 
planes of the comet and the planet is equal to i0 .  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.  An angle of turn  θ of the comet velocity 
vector (in the sphere of  action of the planet) is maxi-
mum, 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  should be in excess of ρcrit  (for the ρcrit  
rmin=Rpl), 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 influence of the Sun, whose mass is 
MSun. Setting for the heliocentric motion rpl ≈ r (for the 
moment of time of “collision’ of comet and planet) we 
determine by analytically tractable an angle of turn  θ 
of a velocity vector of the comet in the sphere of im-
fluence of the  planet, a semimajor axis a, an eccentric-
ity e, true anomaly v of  the comet  for the new helio-
centric orbit  (after scattering the comet by gravita-

tional field of the planet and egress of this object  from 
the sphere of the planet influence) and an angle α be-
tween   the heliocentric radius–vector of comet r and 
the vector of the heliocentric velocity V. The new 
perihelion distance of the comet denote by rP. The pa-
rameters of the final  orbit of the comet are concerned 
with  some parameters of the  original (parabolic in 
accordance with the model) orbit of the comet as well 
as the parameters of the planet  by the  following for-
mulae, corrected with reference to  [7], [8], [9] :  
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Further, in the expressions (1)-(5), will be put - the 
planet  moves in the plane of ecliptic. (Here an analyti-
cal model of  migration of comets is used, but the most 
of researchers prefers to use numerical integration of 
equations of motion of celestial bodies in order to clear 
out the details of this migration process and especially 
details of the process migration of minor bodies from 
the Kuiper’s belt [10].) 

    Jupiter and Saturn as Detectors of the Epochs   
of Appearances Near the Earth Undiscovered Haz-
ardous Comets:  In this section a method  of forecast-
ing  the epochs of the closest approach with the Earth 
of unobserved before now celestial bodies is based on 
the detailed space model of migration of minor bodies 
(comets) from the periphery of the Solar system  into 
the internal parts of the Solar system [7].  The plane 
model of migration of far parabolic comets (parabolic 
orbits  transform into elliptic orbits) into the planetary 
region of the Solar system has been  considered in [8]. 
Using numerical values of the known parameters of 
the giant planets and  equations (1) – (5), for various 
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numerical values  of i0 , it is easy to find parameters of 
the final cometary’s orbit:  i, ν’, a, e, v and then it is 
possibly to determine the instant of time and the true 
anomaly of the comet, when it crosses (or only ap-
proaches) the orbit of the Earth. For the given model if 
the distance between  the comet and the Earth will be 
equal  0, then  the angle (φ) between directions “the 
Sun – the comet (or the Earth)” and “the Sun – the 
planet”  as well as the angle (ψ)  between the direc-
tions  “the Earth (or the comet) – the planet”  and “the 
Earth (or the comet) – the Sun” will also correspond 
with the epochs of  the closest approach the Earth and 
unobserved before now comets. These facts are pro-
posed to  use for searching for unknown comets, me-
teor streams and meteoroids.  For an example let con-
sider two parabolic comets. One of them at the perihe-
lion of the heliocentric orbit  passes  near Jupiter and 
the other also at the perihelion passes near Saturn. In 
accordance with  given above model and using formu-
lae (1)-(5) put the result of calculation into the Table 1. 
    Table 1.  Parameters of  hypothetical final hyper-
bolic heliocentric orbits of comets  (meteoroids) after 
close approach (up one radius of a planet) with Jupiter 
and Saturn. The (hazardous) comets twice cross the 
Earth orbit. The original orbits of the comets are para-
bolic. Initial (and final)  inclination of the orbital 
planes of these comets  i0=180º. (See also text).  
Planet 
Comet 

Jupiter 
(aJup=5.203 AU) 

Saturn 
(aSat=9.537 AU) 

a, AU -1.316 -3.440 
e 1.500998 1.001082 
v, degrees 117.072 176.504 
rP, AU 0.6592 0.0037 

34.3345 15.3136 φ, degrees 178.9807 11.8657 
41.6769 17.0782 ψ, degrees 0.8549 166.7580 

So, in particularly, appearance  groups of hazardous 
comets should wait near the epochs of  conjunctions of 
Jupiter (ψ=0.8549º), or near the epochs of conjunc-
tions of Saturn (ψ=17.0782º), or near the epochs of 
oppositions of Saturn (ψ=166.7580º). Some parabolic 
comets after interaction (at the  perihelion of theirs 
heliocentric orbits) with Saturn turn into hyperbolic 
comets and almost reach the surface of the Sun 
(rP=0.0037 AU). (Table 1). (In consequence of this 
celestial mechanical  property of Saturn this planet 
should call  “celestial hooligan” or “heavenly thrower 
(spreader) of snowballs and stones”). In the considered 
model minimal values of the new perihelion distances  
of   comets after interaction with Uranus and Neptune 
are equal to 1.6991 AU and 2.1809 AU correspond-
ingly [7]. If the initial (and final)  inclination of the 
orbital planes of the comets  i0=0º, then (in the given 

model)  the minimal perihelion distances of these com-
ets after theirs interaction with  Jupiter, Saturn, Uranus 
and Neptune equal: 1.1967 AU, 2.3137 AU, 4.9928 
AU and 6.9992 AU correspondingly. In this case there 
are no any collisions of these comets and the Earth 
(there are no any hazardous comets). We may compare 
observations [11] and our calculations (Tables 2 and 
Tables 3). 

Table 2. Distribution of the members (satisfied the 
proposed above model of the origin [7]) of the  family 
Jupiter comets [11] of angle (A) -  “Jupiter—the 
Earth— the Sun”  for the epochs of theirs discoveries. 
A is measured in degrees; N is  a number of comets in 
the corresponding interval of A. (imax<40º). 
A,
º 

2
0 

4
0 

6
0 

8
0 

10
0 

12
0 

14
0 

16
0 

18
0 

N 6 8 4 0 8 6 3 0 4 
Table 3. Distribution of the  members (satisfied the 

proposed above model of the origin [7])  of the  family 
Jupiter comets [11] of angle (B) -  “the perihelion of a 
comet—the Sun—Jupiter”  for the epochs of the peri-
helion of the comets.  The perihelion instants of time 
are nearest the epochs of  the cometary’s  discoveries. 
B is measured in degrees; N is  a number of comets in 
the corresponding interval of B.  (imax<40º). 
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Theoretical values of the angles A and B (in terms 

of a pairwise two-dimensional two-body problem) are 
equal to A= 83º07', B=85º53' [7, 8]. In the tables 2 and 
3 we see the number of the comets remarkably in-
creases for  the intervals of A and  B from 80º to 100º.  

Conclusion: The  observational and theoretical 
works  of such kind will  be favour the development of 
methods for searching for unknown minor bodies 
based on the known positions of major bodies of the 
Solar and exosolar  systems [9]. 
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