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Abstract. A general form of the planetary distance law has been proposed in this paper. 

1. Introduction 

On the basis of the ‘modern Laplacian theory’ of formation of the Solar System 
discussed by Prentice (1978a, b) together with the concept of Roche limit, Rawal 
(1984, 1986, 1989) has arrived at the distance relation in the Solar System and in 
the satellite systems of planets in the form 

R, = R*aP, (1.1) 

where R, is the distance of pth secondary from its respective primary (the Sun or 
a planet). R* is the present radius of the primary and ‘a’ the Roche constant. In 
the case of the Solar System the value of ‘a’ is 1.442 and in the cases of satellite 
systems ‘a’ has the value 1.26. This form of the distance relation is on the 
assumption that the density of the primary equals that of the secondary. This is a 
simple and ideal assumption, and, in general, may not be strictly true. In this 
paper, it is proposed to set up the most general form of the planetary distance 
law. 

2. General Form of the Planetary Distance Law 

Ter Haar (personal communication), suggests that instead of taking ‘a’, which 
has the value = 1.442 in the Solar System and = 1.26 in the satellite systems on 
the assumption that the density of the primary pp equals that of the secondary pS 

as the Roche constant, one should take h = ab’ (b’ = b’13, b = pplpS is of order 
unity) as the Roche constant. This gives us 

Rp = R*aP(bi x b; X. . . x bb-l X b;) (2.1) 

6: = (bi)1’3, i = 1, 2, . . . , p, bi is the ratio of the density of the primary to that of 
the secondary at the i-th stage of the contraction and is of order unity. This 
requires us to know bi (i = 1,2, . . . , p) at every stage of contraction. Let 
G = (b; x b; x . . . x b;)“P. G is the geometric mean of bi, b;, . . . , b;. Clearly, G 
depends upon the ratio of the density of the primary to that of the secondary at 
each stage of contraction of the solar nebula or subsolar nebulae. We may, then, 
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write 

R, = RaaPGP, 

Taking, a G = C, we have 

Rp=R*CP, p=1,2 ,..., k. 

The orbital period relation (Kepler’s third law) then assumes the form 

Tp = T*( C3’2)P . 

The resonance relation among the pairs of successive orbit is given by 

np+l/np = Cp312 = F-l 

and the resonance among a triad of successive orbits is given by 

np - (1 + F) a,,1 + Fnpi2 = 0 . 

(2.2) 

(2.3) 

(2.4) 

(2.5) 

(2.6) 

Equations (2.3)-(2.6) in C are uncertain as ‘C’ contains G, an uncertain 
factor. G can be determined by computing bi, b;, . . . , bh and taking their 
geometric mean. As we do not know pp and ps at every stage, we do not know 
b: = (~~/p~)“~ (i = 1,2,. . . , p) at every stage. However, we may determine bi 
(i = 1,2,. . . , p) taking ratio of the actual mean distance of the secondary to the 
mean distance of the ring containing the secondary. The mean distance of the 
ring containing the secondary is the mean distances of its outer and the inner 
edges calculated assuming b: = 1. 

Equation (2.3) is the most general form of the planetary distance relation in the 
Solar System as. well as in the satellite systems of planets. Equations (2.4)-(2.6) 
are the general forms of the associated relations. 
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