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Abstract

Considering the uniformly rotating second degree and order gravitational field, this study focuses on
the systematic study on the secular evolution of orbital motion with small to moderate eccentricity and in-
clination around the asteroid under perturbation from solar radiation pressure (SRP). With Hamiltonian
approach, the dynamics is firstly averaged over the fast angle variable through the canonical transforma-
tion. The obtained Hamiltonian is actually the secular dynamics, and its analytical approximations are
obtained from the construction of normal form to low order. In addition, the potential secular resonances
between the slow variables of the orbital motion are checked from the Hamiltonian and the corresponding
resonance region is identified. The secular evolutions of orbital eccentricity and inclination for orbital
motion within or out the resonance regions are analyzed from the analytical solutions. The stable and un-
stable region of secular motion around asteroid under perturbation from SRP can be described. Then, the
analytical approximation is compared with numerical propagations for different magnitudes of the SRP,
to test its accuracy. This study provides insight into the secular dynamical behavior around asteroid with
SRP and can be applicable to future mission design around asteroids.
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