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    Introduction:    We determine of regular, 
irregular, coorbital satellites of planets as natural 
celestial bodies, diameters of which are no less 1 km, 
and which are revolving around the planets (distance 
between the planet and the satellite is smaller by a 
factor of several orders in comparison with the 
distance between the planet and the Sun). In this case 
the «planet centric» force predominates over forces, 
are due the influence of the Sun, others planets and 
secondary satellites, oblateness of the planet, though 
the letters may set up significant perturbations of 
satellites orbits. It should be noted for the solar 
planets satellites the perturbations from the others 
planets are small, in comparison with perturbations of 
the Sun, and so others planets perturbations do not 
determine   the motion of the satellites [2], [3], [4], 
[6].  
   In 1999-2003 many new small satellites of Jupiter 
(44), Saturn (13), Uranus (6) and Neptune (3) has 
been detected [4], [10].  Opening this unusual 
collection of the satellites, discovered for the short 
interval of time, is an outcome of application of 
special methods for searching these objects and using 
of modern equipments, including 8.3 m telescope 
“SUBARU”, permitting to scan across the great 
regions of sky near the giant planets [10]. 
   In accordance with aforesaid it is very important 
and interesting to estimate by theoretical way 
numbers of unknown satellites of Saturn, Uranus, 
Neptune (the number of known satellites of Neptune 
remains almost constant for the decade and a half, 
after the flight of “Voyager-2” near this planet [5]) 
and satellites of the exo-solar planets basing on the 
known parameters of these planets.  
   Oblateness of the  planet and the number of the 
secondary planets: In the table 1, made up with due 
account of observed data [4], [10], connection 
between number (N) of the secondary satellites and 
geometric oblateness (α) of the Solar system planet is 
set up for the first time.  No is known number of the 
observed planetary satellites and Nt (α) is a number of 
satellites, calculated by a formula (1) 
 
Nt(α) = -0.0264 + 312.4280·α + 10836.6567·α2    (1) 
 
The equation (1) is derived with help of the least 
square method (the planets and the satellites up 
Jupiter including are considered). The great number 
of the significant digits underscores the negligible 

influence of computers errors (32 significant figures 
with help of system REDUCE are kept up). 
Criterion of Fisher - Snedecor [1] for the (1) equation 
gives F=74184.8>>F0.001;2;2=999.0 (F0.01;2;1=4999.5), 
that is evidence of significance of regression equation 
(1). Moreover, coefficient of determination is 
R2

nα=0.999986 and variance is Se
2 = 0.0196.        It is 

clear, Nt(α) = 0 for α10.=-0.028915 and 
α20=0,00008414. The minimum of the function of 
Nt(α) is – Nt.(-0.014415) <0, but usually only positive 
values of oblaneness (α>0) are dealt with. 
 
Table 1. Oblateness (α) of the Solar system planets 
and number (N) of the planetary satellites  
(December,  01,  2003). 
 

Planet Oblateness, 
α 

Number of 
observed 
satellites, 

No  

Theoretical 
number of 

satellites, Nt. 
(α) 

Mercury 0 0 0 
Venus 0 0 0 
Earth 0,0034 1 1 
Mars 0,0052 2 2 

Jupiter 0,062 61+rings 61 
Saturn 0,103 31+ rings 147 
Uranus 0,06 21+ rings   58 
Neptun 0,02 11+ rings   11 
Pluto ? 1 ? 

 
          Pay attention two facts. A) In the frame of the 
restricted three body problems it is proved the great 
value of oblateness of the planet interfere with falling 
dawn of the nonecliptical satellites on surface of the 
central body [2, 6]; B) Poincare’s and Crudely’s 
theorems impose restrictions on angular velocity of 
rotation and geometric oblateness of gravitating 
liquid in a state of relative equilibrium.  
      Table (1) illustrates good agreement  No  and 
Nt.(α) for the planets nearest to the Earth (and space 
of near which is better investigated). Since for 
Neptune No-Nt(α) = 0, we should wait  the satellite 
system of Neptune are not so developed as the 
satellite systems of Jupiter, Saturn and Uranus. 
      Basing on the table 1 we suggest the hypothesis: 
with help of cosmic mission “Cassini” 116 satellites 
of Saturn will be discovered since June 11, 2004 (if 
these unknown satellites will not be discovered 
earlier from the ground and cosmic observations) and 
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we state the number of unknown satellites of Uranus 
equals 37 (at December, 2003) and the geometrical 
oblatenesses of Mercury and Venus are about of 
0.00008 and oblateness of Pluto equals 
approximately 0.003.  
   Radii and  orbital semimajor axis of the 
secondary planets: Based on the  [11] we may set up 
for the first time a unified statistical formulae for 
distributions of the radii of the satellites of the Solar 
system planets depended on the semimajor axis of the 
satellites orbits. From majorities of such formulae we 
draw the next one 

 
              R=ArB(exp(CrD)+E)F ,                            (2) 
 
where R is radius of the satellite and r is the orbital 
semimajor axes of this satellite and A, B, C, D, E, F 
are constants to be determined. For the case D=-1.0 
and E=-1.0 it is easy to find the numerical values of 
A, B, C, D for the satellites systems of the giant 
planets. (Table 2). 
 
Table 2.  Constants of A, B, C, F for analytical 
estimation of radii of the satellites of the giant planets 
depended on the semimajor axis of the satellite orbits 
(r is measured in units of  106km, unit of R is 103 km) 
Planet ln(A) B C F 
Jupiter 7.1573 -5.0038 0.7179 -2.7109 
Saturn 5.9636 -2.3553 1.0184 -0.9880 
Uranus 3.5883 -2.8164 0.28045 -1.7321 
Neptune 4.7893 -2.1114 0.3253 -1.1656 
 
For Jupiter:     F3;56=72.7, R2

nα=0.7956, S2
e=0.8239. 

For Saturn:     F3;27=10.9, R2
nα=0.5483, S2

e=1.9840. 
For Uranus:       F3;17=22.9, R2

nα=0.8019, S2
e=0.4655 

For Neptune: F3;7  =14.8, R2
nα=0.8641, S2

e=0.32. 
Here, Ff1;f2  is criterion of Fisher [1], R2

nα is 
coefficient of determination and  S2

e is dispersion. 
(The least squares method has been used). Formally 
for the Solar system planets all the equations of 
regressions (2) are significant (F0.05;3;7=4.35 < Ff1;f2).  
   Conclusion:  The exact quantitative relationships 
between numbers of natural satellites of the planets of 
the Solar system and parameters of these planets, and 
between radii of the satellites and theirs orbital 
semimajor axis would make it possible to discover 
and investigate satellite systems of exo-solar planets, 
because the Solar system is not unique in the Galaxy 
[7], [8],  [9]. 
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