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Laser beam transmission to the Engineering Test Satellite VI
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Abstract Experimental results of laser beam transmission from a ground station to the Engineering Test Satellite
VI(ETS-VI) are presented. The ETS-VI that was launched last year August has an onboard laser communication
equipment(LLCE). A very narrow laser beam less than 60 ¢ rad divergence was continuously transmitted to the
LCE from a ground station with a highly accurate satellite optical tracking technique. Optical power fluctuation at
LCE is very large, it's log-amplitude variance was about 0.5 and a maximum time duration was about 50
milli-seconds. Theoretical analysis of laser beam fluctuation at a satellite is described and compared with the

experimental results.
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Fig. 1 Relation between the normalized log-
amplitude variance C1(0)/C15(0) and 0 (D).
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Fig. 3 LCE optical receiver.
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Fig.4 Time variation of LCE received laser power

which was measured at APD detector.
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Fig.5 Cumulative probability distribution of
received laser log-amplitude variation measured
at CCD and QD detector.

Table 1 Specifications of the ground station

laser transmitter.
Laser Ar laser
Wave length 514.5nm
Transmittivity -3.2dB
Output power 4.8W
Divergence collimate~ 60 x rad

Output beam diameter 20~160mm
Polarization Linear

Table 2 Specifications of LCE optical sensors.

CCD QD  APD
FOV prad 8000 400 200
Efficiency (P polarization) -11.3dB  -8.2dB -10.1dB
(S polarization) -18.6dB  -7.9dB

Table 3 Laser transmission parameter and CI(0).

Date Divergence Beam width  CI(0)

prad mm QD CCD APD
1/153 collimate 160 0.7 0.5
-30 160 0.6 0.3
-60 160 0.6 0.3

1/18 collimate 160 0.4 0.3
1/30 collimate 20 1.6 0.7
2/17 collimate 160 0.50.3
2/23 collimate 160 0.6 0.5
3/ 1 collimate 160 0.6 0.4 0.3
5/18 collimate 110 0.50.3 0.3
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