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Design of Artificial Sun-Synchronous Orbit Using Continuous Low-Thrust
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Abstract : The control technique of the artificial sun-synchronous orbit is analyzed, a continuous cross-track low-thrust
which switches sign as a function of the latitude argument is adopted to regulate the rotation of right ascension of ascending
node (RAAN). The accurate formulation of the average variation of RAAN over one orbital period caused by the cross-track
control is proposed, which does not restrict the eccentricity to be small or brings secular excursion on the RAAN;
moreover, the accurate formulation of the average variation of inclination over one orbital period caused by the cross-track
control is proposed. The magnitude of the continuous thrust and the corresponding velocity increment are given on the basis
of the calculation of the effect of J2 perturbation on RAAN. Simulation illustrates the validity of the formulation presented in
this paper, the example involving large eccentricity is considered, and the effect of the cross-track thrust on the inclination
is shown. The variation of the continuous thrust magnitude caused by the initial values of the orbit parameters are analyzed,
and the advice for future application is proposed.
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Fig.1 Relation between height and inclination for natural SSO
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