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The Shadow Effects on Trajectories of the Solar-Powered

Spacecraft with no Energy-Storing Device
By

Makoto NacaTomo and Hiroki MATSUO

Abstract: The shadow effects on the trajectories of the solar powered spacecraft was
studied for the low-thrust transfer mission from 500km orbit to the synchronous orbit,
using the simplified, two dimensional model. Trajectory computations were carried
out and the results ware compared in the typical three cases; (1) the shadow-absent
case, (2) the case with an energy storing device, and (3) the case without an
energy storing device, in which thrust is not produced in the shadow. In every case,
the spacecraft was assumed to be accelerated by constant thrust in the transversal
direction and the specific impulse was about 800 seconds, which was obtained in the
preliminary analysis.

The shadow effects appear siginificantly in the increase of the mission times which
is, at the worst case, 25% higher than the shadow-absent case, regardless of the varia-
tion of specific impulse and the initial acceleration. In the case of no energy storing
device, the trajectories gradually become elliptic, so that some correction is required
finally to obtain a circular orbit.

The solar powered spacecraft without energy-storage has no substantial disadvan-

tage, compared with the one which has an energy storing device.
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