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Nonlinear propagation of optical frequency comb and
its application in phase noise detection
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Abstract; Precisely detecting phase noise in the optical fiber is one of the core techniques for high resolution
microwave dissemination based on optical fiber link. In order to solve the problem that unwanted reflections
from fiber interconnectors greatly reduce the accuracy of phase noise detection, we propose and demonstrate a
spectrally shifted optical feedback scheme integrated with wavelength division multiplexing technique for pre-
cise phase detection based on nonlinear propagation of narrow band optical frequency comb in dispersion shif-
ted fiber. Theoretical and preliminary experimental results show that the proposed approach efficiently suppres-
ses the reflection noise.
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Fig.1 Schematic diagram of system configuratioin
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Fig.2  Group velocity dispersion curve used in nonlin-

ear pulse propagation simulation
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(a) Spectra broadening with the change of pulse peak power

50 m @O EELET AN Al B 2 3T Ol bk bt 1%
BAUZE R O G AR Zead 19— 2], 181 3 (b)
R T RS AT AT BOL K rh (5 T 3820 W R4
& ISR AN R GLT A% i B AR A R TR AR
B3 Hr Rl RUA 1 B0 ST 2R Gt L A5 R B
AR MBI RO RS T, i T Ol
RER AT A BEARAR 57 DT B, 6 ok o B89 0533 )
PIAF B R R TE, Rl BT = B AR Ze e Ry $ir
S HIUR AU R A3 n] DIAH T PR35 A GG ke
By 718 vk v P S I A B AW k= D
SR AR W AR

400
800

1200

Fiber length/m

1600

2000
1.35 1.45 1.55 1.65

Wavelength/pm
(b) YEHFE B I i 7 v A2 498 B 86 1) A 1

(b) Spectral broadening with the propagation distance
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Fig.3 Simulated spectral broadening effects under different conditions
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(c) RF spectrum of returning pulses
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Fig.4 Theoretical and experimental results of nonlinear spectral shifting after pulse propagation in 1 km-long dispersion

shifted fiber
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Result of phase noise detection based on the

spectrally shifted scheme
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