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Abstract 

In-orbit demonstrations of Solar Power Satellite Systems are essential for the 

realization of SSPS after their ground demonstrations. We plan to use microwave to 

transmit energy to the ground in the demonstration. Its frequency has not yet allocated 

for the demonstration. Even the microwave power transmission has not yet been an 

internationally acknowledged service. A frequency can be assigned if a station, when 

using such a frequency assignment, shall not cause harmful interference to existing 

services (Radio Regulations 4.4). 

Main purposes of the in-orbit demonstration are verification of the correct beam 

control of microwave transmitted from the orbit and examination of nonlinear 

interactions in the ionosphere. A basic semiconductor transmission module is 80cm 

square and consists of 25x25 elements of active integrated antennas. Its total output 

power is about 1kW. A small satellite experiment uses four modules with an output of 

3.84kW and mission weight of 200kg. If we can use ‘KIBO’ on ISS, we can use nine 

modules with 8.64kW and 500kg. The duration of the maximum power operation is 

only 16 sec above the reception site. The estimated power flux densities (pfd) on the 

ground are 21-26µW/m2 depending on assigned frequencies for the former and 105-134µW/m2 

for the latter. The density near the transmitter is 1500W/m2 at the maximum. Such a high 

power density similar to that of SSPS is necessary for the examination of nonlinear 

interactions. 

We have selected two candidate frequencies of 5.75GHz in the ISM band and 

5.10GHz considering antenna sizes, availability, rain attenuation, interferences, etc. 

Based on the previous examination of co-existence with other services for the ISM 

bands, we examined interferences by 5.75GHz. It was found that the second harmonics 

interfere with space-to-earth communications where the pfd limitations exist. We hope a 

frequency will be allocated since our operation time is very short. 

 
                                                 

1 Presented at the Thirteenth SPS Symposium, 28-29 October, 2010 
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ᚒ߇࿖ߩ㔚ᵄ㒐⼔ᜰ㊎ߦੱ⥸৻ޔ߫ࠇࠃߦኻࠆߔ 1.5GHz એߩ㆙ᣇ⇇ᦑ㔺ߩ㒢ᜰ

㊎୯ߪ 10W/m2 ߪᦨᄢ㔚ജኒᐲޔߪߡߟߦ⸽ታ゠ߩ࿁ޕࠆߡߞߥߣ
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ᵄᢙߩ 5.75GHz ╙ޕࠆࠇࠄ߃⠨ߣߥߪᐓᷤ㗴ߪߦ⊛ၮᧄޔߪ 2 㜞⺞ᵄߪ
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