536 % 4512 W D= S Vol. 36, No. 12
2016 4F 12 A ACTA OPTICA SINICA December, 2016

D N 5 58 A AR B A (MR K DI 2 U 8 0 1) 535 Ml
BEE RER REEY HER RER

VG TR 2L H 2E B, JE 3T 100081
R A A R B R AL T S S %, b aT 100081

FE AN FDEET SE R B 22 2 GRS BUSHH RO B9 7 vk o ST T O TR 3 R R (R R 3 I 7 0 4 450 ) 4 %
M 4 SR A B, OB T IR B AT T B A BT RN . 5 R SR A I 22 LG S I 22 T A R T /N O A% Y R
TR, AE W22/ T EOEAR T )R B 2 SR, B R R AR, 45 5 B0 05 IR L ABIR . 24 A I 220 SR T O
AR T B ] B T # B R 7 M 7R S A I 1R 5 TR B A 32 R TR LA 5L MR R R, FA O AR S T AR/ 5 B B R
RALA — E B TE RN X F AR5 5 D A A 1 A . T AR A WS 20 40 806 15 45 Ty 5 £ 8 B T 1 331 R
R SE I 22 B AR XA b AP TE R AR

KGR W BURBOLRN ; DG EAL et 3ie; MR 5 SREEER

FESES 0436 XEEARIRAS A

doi: 10.3788/A0S201636.1212005

Effects of Laser Intensity Fluctuation and Phase Noise
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Abstract Aiming at the dual-beat-frequency light which is obtained by using fiber delayed self-heterodyne system,
the theoretical model for power-spectrum of beat-frequency signal influenced by intensity fluctuation and phase noise
of laser source is built. Based on the model, the numerical analyses and simulations are carried out. The results show
that the short delay time between the two paths of laser can better decrease the influence of laser noise than the long
delay time. When the delay time is shorter than the coherence time of the laser, the signal to noise ratio (SNR) of
the beat-frequency signal can decrease as the laser linewidth and the intensity fluctuation increase. When the delay
time is much longer than the coherence time of the laser, the laser phase noise becomes the main reason for spectral
broadening of the beat-frequency signal. In addition, the power of the beat-frequency signal can decrease as the phase
noise increases. The intensity fluctuations also make contribution to the broadening of the beat-frequency signal while
increasing the power of the beat-frequency signal. When the delay time is long, the linewidth and power of the beat-
frequency signal will change in accordance with the law of cosine as the delay time changes, and there are optimum
operating points.
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