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Property Improvement of Inter-Satellite DPSK Modulation/
Self-Heterodyne Detection System by All-Optical 2R Regeneration

Dong Yi Zhao Shanghong Li Yongjun Han Lei Zhao Weihu

(School of Information and Navigation, Air Force Engineering University ., Xi'an, Shaanxi 710077, China)

Abstract The scheme of using the all-optical 2R re-amplification, re-shaping regenerator based on nonlinear optical
loop mirror to amplify and shape the differential phase-shift keying (DPSK) signals among satellites is proposed. The
principle of the regenerator is deduced theoretically, the restrictive condition of amplifying and shaping a signal is
given. the input and output characteristics of the power and phase of regenerator are investigated by simulation, and
the effect of coupling coefficient of coupler on the power characteristic is analyzed. The result shows that the 2R
regenerator can significantly promote the performance of DPSK modulation/self-heterodyne detection system and the
bit error rate decreases nearly two orders of magnitude compared with that without the regenerator.
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Fig. 1 Principle of 2R regenerator based on NOLM
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Fig. 2 Characteristics of NOLM output power

Input power /mW

2 NOLM it Dy R R

B . SR AR AR KO R 5 BUE B OE D AR L AT O R AR B L S BRI 25 B R AT

eI R IE B T 1) R/ 18 U5 1 AR A AR B

B3 0P AR A i A S BT AT T X G P AR R S B A DR 2.2 mW. AN Rl DU L AR
e AU iy A T i e 0 B2 AR A B 0 i L RS D b A TR B AR R R B — R M O
B 3Ca) b 817 i A RIS Bk e B B AR ] 3(b) rR AR B 1A AL il 0 AL i D R R AR L 58 e BB B o

8——

257

@ - ®
5 6 - 20 \
E EI5
g4 o
E 210
R g S
’ |
0‘ A J Mo | 0 ) 0 1
0 1 2 3 0 1 2 3
Time /ns Time /ns

Bl 3 PR A BB X . (AW s (b) i %
Fig. 3 Characteristics of the pulses of regenerator. (a) Shape of input pulse; (b) shape of output pulse
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