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Abstract . In this paper we consider the motion of a satellite whose mean motion is commensu-
rable with the frequency of the rotational motion of the planet in the ratio ρ : ρ + q. 

1. Resonance ρ : p -f q 

In the present work we study the motion of a satellite around an oblate planet. It 

is supposed that the mean motion of the satellite orbit is commensurable with the 

frequency of the rotational motion of the planet. 

The gravitational potential of an oblate planet that acts on a satellite can be 

written in the form (Kaula, 1966) 

1=2 m = 0 i = 0 f = - o o 

where 

R l m , T = ( α ) (^) Flm> {ί) Gl,T
 ( β )

 Jlm { nnt'Z'.l if ! 
m even 

m odd 

and 

Y I m , r = (1-28)ω + (l-2s + r)M + m ( Ω - n 0 t - A / m ) . 

(a, e, i, Μ, a>, Ω) are the Keplerian elements of the satellite's orbit, J j m are dimen-

sionless coefficients, μ is the Gaussian constant, ae is the mean equatorial radius of 

the planet, Fim$ (i) is the inclination function, and, Gi$T (e) is eccentricity function. 

The resonance effects arise when 

pM - (p + q) (n0 - ft) + (ρ - τ·)ώ ~ 0 , (2) 

where p, q and r are integers. 

The resonance condition given by Equation (2) occurs due to the ρ : p -h q 

commensurability and appears in many harmonics in the disturbing function. In 

this work we assume that there is a dominant critical term which is identified by a 

value of r, therefore only one critical harmonic is taken into account. If we suppose 

that rc is the value of r that determines this critical harmonic then it is factored 

by 

(3) ^ ( s i n î ) 

The periodic terms, except the resonant one, are eliminated. The dynamical sys-

tem is reduced to one degree of freedom; therefore, completely integrable. In order 
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to study the resonant system we expand the hamiltonian in the neighborhood of the 

exact resonance, and only lower order terms are maintaining in the hamiltonian. 

The solutions of the differential equations depend on the order of the resonance and 

on the critical term assumed as dominant (Grosso, 1989). Once q defines the order 

of the resonance and re identifies the critical term, the solutions depend on the 

order of the eccentricity and inclination that factored the critical term according 

with Equation (3). More precisely, it depends on the value of 

ν = \re\+ \re + q\ . 

For each value of ν different topological structure of the phase space is obtained. 

2. Discussion 

The topological structures for resonances for different values of ν has been stud-

ied and they are similar to that obtained for the problem of restricted circular 

three body (Lemaître, 1984). For resonances of the same orders (fixed value of ç), 

it has been considered others harmonics simultaneously and different topological 

structures has been obtained. 
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