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Emission of LEDs from a ultra small satellite
(Shinning artificial star and space-ground LED optical communication)

Y. Kawamura and T. Tanaka

We are developing a satellite named FIT-SAT ( “NIWAKA” ). The size of the satellite is 10x10x10
[cm®]. This satellite has two missions. One is to transmit the image that was taken by the camera
in the satellite using the micro wave of 5.8 [GHz]. The other is to demonstrate the feasibility
of the optical communication by use of LEDs mounted on the satellite. LEDs are fitted on the front
and rear sides of the satellite. The front side is fitted by green LEDs (wavelength: 526 [nm]),
which have high visibility. The electric power of green LEDs is 30 [W] in average. The light signals
are modulated at the rate of 10 [Hz] (The duty factor is 30[%]). In order to increase the signal
to noise (S/N) ratio, each pulse is modulated again at the rate of 5 [kHz]. The telescope and
the photomultiplier (PM) are used for receiving of the light signals from the satellite. PM convert
the light signals to the electric signals, which will be recorded in a date logger. The main causes
of the noise are the stray light from the night sky and the dark current of PM. The S/N ratio
of light signals is increased by using an optical band pass filter. The electrical band pass filter
having the Q value of about 50 selects the components of 5 [kHz] of the electrical signals from
PM in order to increase the S/N ratio furthermore. In the preliminary experiment of detecting
the weakened the LED light in the laboratory, we have succeeded in increasing the S/N ratio
extremely. The satellite has been launched by H-II A rocket on July 21 2012 and scheduled to be
released to the orbit from ISS in September 2012.
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