%48 5% oM b Gk A2 2019 % 9 A
Vol.48 No.9 Infrared and Laser Engineering Sep. 2019

A EE M PR EXRABERAR
FNoBL 1,2,23:%5.;]‘:» 1sg A1 3,1‘%/]‘-‘{" 1.2

(1. TEHFREZLFHEEIRARLT BEILFEATHARABRETLEEE, A ®L 710119;
2. PEMAFRRF ARRFERKFR, LT 100049;
3. B AR K F 2B FR, BE ®% 710106)

B E. ASsWgLarsmast Sk 0E s0Empe A E R, At iib gk 2w E Kk
SEEERERETRE LG EA, AR T AT AR W kR A 2w 5F I =3t R AR B ) & ik
BT AL RER K, A A Matlab RUEHAL AT T 2B E R AN HaRF, AT
OptiSystem f7 A F & B AT A XMEB LR %, 2463 @sE T MM KA R 4R, ik
# % 10 Gbit/s #9 DPSK 135 R E HEH . MLk B S WA RS G 2 ME R ARE =Y F
BT Ay, B AEREBAES T ERAEAN , 5 S5 EREF AL ZAMIL, &M
ARG H RZRFEAET YR AN TR, FZRRFY 3 dB, AW = k@12 A kARl
FARKRT ERA LA RE T 6 24 B A, B A R A= A ATk 12 R R edbat, T A8
T8 ik BB AT WP gk S AL e A RAIE P RS &

KW SRMOLERE; ARAA; FRBAF; AKX WIKRR

FE S ES: TN929.11 X FRERD: A DOI: 10.3788/IRLA201948.0918003

All-optical phase regeneration in free—space optical
communication networks

Sun Yue'?, Huang Xinning', Wen Yu’, Xie Xiaoping'?

(1. State Key Laboratory of Transient Optics and Photonics, Xi'an Institute of Optics and Precision Mechanics, Chinese Academy
of Sciences, Xi’an 710119, China; 2. School of Future Technology, University of Chinese Academy of Sciences, Beijing 100049,

China; 3. School of Information and Communication, National University of Defense Technology, Xi’an 710106, China)

Abstract: Based on the application requirements of high—speed optical data multi—hop transmission in
free—space optical communication network, and aiming at the problem that the signal quality of phase—
modulated laser link after long —distance transmission in space degraded, the all —optical phase
regeneration for binary phase shift keying modulated high—rate signal, based on the phase—sensitive four—
wave mixing (FWM) effect in high nonlinear fiber (HNLF) was proposed. Numerical analysis with

Matlab was carried out to find out the factors affecting the regeneration results. Then based on the
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OptiSystem simulation tool, an all —optical phase regeneration system for a 10 Gbit/s differential phase
shift keying (DPSK) optical signal was constructed. Combining the link budget for geosynchronous
(GEO) to optical ground station (OGS), system performance in three situations, namely back—to—back
(B2B), phase—noised as well as noised—and—-regenerated, were compared and analyzed. Simulation results
and numerical analysis results show that compared with the system without regeneration after degradation,
the bit—error—ratio (BER) of the noised—and—regenerated system improves nearly 4 orders of magnitude,
while the output optical signal-to—noise—ratio (OSNR) increases nearly 3 dB. The results indicate that
all—optical phase regeneration in free—space optical communication system can achieve all—-optical phase

regeneration of phase modulation signal. It can effectively promote the performance of spatial coherent

laser communication system and can be used in the all —optical data relay of high speed free —space
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optical communication network relay nodes.
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Fig.7 Optical eye diagrams of the output signal at Cl(a), C2(b) and C3(c), when the input signal power tunes from —36 dBm to —40 dBm
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Tab.1 BERs of output signal at C1, C2 and C3
Output signal BER -36 dBm -37 dBm -38 dBm -39 dBm -40 dBm

Cl 1.61x107% 1.68x107" 1.14x107" 8.87x10™ 1.25x107°

C2 1.21x10™" 5.03x10~° 5.17x1077 1.76x10~° 2.31x10™"

C3 6.76x107% 2.32x107"% 5.98x1071 1.99x1077 1.38x107

F2Q.AMFETHHHES NSRBI
Tab.2 SNRs of output signal at C2 and C3
Output signal SNR/dB —-36 dBm —37 dBm —-38 dBm -39 dBm —-40 dBm
C2 17.38 15.75 14.10 12.43 10.73
C3 20.14 18.33 16.49 14.63 12.76
18- ()
IE=S 5 . — BER(C1) 5 & i
= BER(C2)
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Fig.8 BERs and SNRs of output signal
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