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Abstract

Solar Power Satellite placed in GEO collects sunlight to generate electricity and
transmit the energy to the Earth using an electromagnetic beam. However, it takes a

great cost to transport Solar Power Satellite by the traditional ways; chemical rock-
ets.
Some innovative plans in space development have been suspended because of high

transportation costs of conventional launching systems. For example, the Japanese
H2A rocket will cost 400 dollar billion to launch a 1IGW output solar power satel-
lite(SPS)whose weight is 10* ton.

Beam Energy Propulsion is a different type of future launcher system, where the
power source for heating of the propellant is not carried in the vehicle, but is left on
ground. Without carrying propellant, the payload ratio is high beyond comparison
with chemical rocket propulsion. This paper will review the Beam Energy Propul-
sion system concept and will estimate its transportation cost for Solar Power Satellite
construction at today.

Results show that the launcher can transfer 0.096 kg of payload per IMW beam
power to a geosynchronous earth orbit.The cost becomes a 1/100 of existing sys-

tems if one can divide a single launch into 10° multiple launches.
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Figure 1: Concept of Beam Energy Propulsion[8]
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Figure 2: Thrust Mechanism
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Figure 4: Trajectry to GEO[2]
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Figure 5: Variation of the velocity increment through the
microwave powered launcher and the velocity increment
required for the Hohmann transfer with cut-off velocity[2]
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Figure 7: Variation of payload mass per unit beam power
and payload ratio with specific beam power.[2]
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Table 1: Cost per unit payload (dollar/kg) for various vehi-

cle [1][5]
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