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Delayed self-homodyne phase noise measurement system with optical

coherent receiver

Zhao Zhenyang, Zhang Peng, Tong Shoufeng
(Institute of Space Photo—Electronic Technology, Changchun University of Science and Technology, Changchun 130022, China)

Abstract: In coherent optical communication system, the phase noise of laser sources has been identified
as a crucial characteristic that affects the receiver sensitivity of optical communication terminal. To
characterize the laser sources phase noise of coherent optical communication system, three critical
parameters which contained the field spectrum, phase —error variance and FM —noise spectrum were
proposed for noise test in this paper. A delayed self —-homodyne phase noise measurement system with
optical coherent receiver was established and the optical communication system simulation had been
achieved at the same time. The phase noise tests based on delayed self —homodyne phase noise
measurement system which were used to evaluate the quality of coherent optical communication system
had been performed on a narrow line —width semiconductor laser. Compared with traditional self —
heterodyne narrow line—width measurement, this method can fully characterize the laser phase noise and
achieve the requirement of resolution.
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Fig.1 Delayed self-homodyne phase noise measurement system with optical coherent receiver

AR OGS S g R
E(H)=P+AP(1)xe """ (1)
K 2 i A 90° 1 A 4% 1Y IE IR H & 2 A1 A MR S

A

) Ex®)

Bad

90° frequency mixer

X

D D
0D g o

E\(7)
Ey(1)

[ 2 AT 90° R A3t i 14 A IR B 2 22 AR A M K O vk
Fig.2 Delayed self—homodyne method for phase noise measurement

with 90°frequency mixer
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