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Abstract

This paper studies the dynamics and control ofegesgraft, whose area-to-mass ratio is increaseatkpipying a
reflective orientable surface such as a solaragailsolar panel. The dynamical system describing tbéom of a
non-zero attitude angle high area-to-mass raticespaft under the effects of the Earth’s oblatersesd solar
radiation pressure admits the existence of equilibipoints,whosenumber and the eccentricity values depend on
the semi-major axighe area-to-mass ratio arkle attitude angle ofhe spacecraft together. When two out of three
parameters are fixed, five different dynamical fog@es successively occur through varying the tipiadameter.
Two of these five topologies are critical casesrati@rized by the appearance of the bifurcatiompimena. A
conventional Hamiltonian structure-preserving (HS#@ntroller and an improved HSP controller are both
constructed to stabilize the hyperbolic equilibriygmint. Through the use of a conventional HSP el a
bounded trajectory around the hyperbolic equilibripoint is obtained, while an improved HSP conémodllows
the spacecraft to easily transfer to the hyperbedjailibrium point and to follow varying equilibmu points. A
bifurcation control using topologies and changebedfavior areas can also stabilize a spacecraftaniegperbolic
equilibrium point. Natural trajectories around $talequilibrium point and these stabilized trajeesraround
hyperbolic equilibrium point can all be appliedgomagnetic exploration.
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1. Introduction

Orbital eccentricity long-term oscillations haveeheobserved in gentle inclined orbit behaviour atklites
such as the ECHO ballodH and Vanguard?. This orbital dynamic system can be described bjamiltonian

function written in two variables, the osculatingpib eccentricitye and the solar angke between the direction of
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