£60% F 11H/2023F 6 A/HMAEXBFEHE

It Bl St FFIHE

— BhEs /B 2 e 21 5 RE 72 T G OB DR

AR (@A) 2 £ 1,2 + 1,2
BEBERY AT, BN
M AR L S T TR B, R 300072
SR G AFRE TR, RIE 300072

WE SLREUR T —A/DEE R LR 00 8 22 R 45 BO6TR o 1206 TR O B B G AR vE A T, ko b 523
W EE S AR 2900 50 MHz, A 25 E IRBUNOE & . SR TE1 T8 25 0 BRI ER | 76 55 58 14 43 B 450 R 51 ] P9 432206 15 Y
R 25 R AR R AT I A A AT . AE SRR =R T 2R IR AR RN T 65 MHz B I A5 ) 5 I 25 0 TG T RO M 7R AR PR
FEA R Ry 20 MHz A B 7 27 3. 8 dB 50 5 25 FR 40 o ASHIF 5 by Jim B2 A8 s Sak ) £ 5 3 25 TR 4R B3 1 3Ll

KEWR REENY; MEEIEFESNI,; LA SRR A R TR
FESES 0437 XHEARERL A DOI: 10.3788/LOP222909

Broadband Miniaturized All-Fiber Source with an Intensity-Difference
Squeezed State
Sun Ang"”, Guo Xueshi'?, Zhao Wen'?, Li Xiaoying"”*

'School of Precision Instruments and Opto-Electronics Engineering, Tianjin University, Tiangin 300072, China;
*Key Laboratory of Opto-Electronic Information Technology, Ministry of Education, Tianjin 300072, China

Abstract

source uses a dispersion-shifted fiber as the nonlinear medium, and its pulse pump light repetition frequency is

In this study, a miniaturized light source with an intensity-difference squeezed state is fabricated. The light

approximately 50 MHz. The light source has a stable structure and small size. The intensity difference compression
characteristics of the light source in a wide range of frequencies are measured and analyzed using a broadband wide
difference detector. The results show that the intensity difference noise measured at a frequency less than 65 MHz at room

temperature is lower than the shot noise limit; furthermore, the intensity difference compression at 20 MHz is about

3.8 dB. This study lays a foundation for the measurement of the intensity difference squeeze in time domain.
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Filter: optical filter; VOA: variable optical attenuator; Delay: fiber delay line; FPC: fiber polarization controller;
EDFA: erbium doped fiber amplifier; DWDM: dense wavelength division multiplexer; BC: beam combiner;
DSF: dispersion shifted fiber; WDM: wave division multiplexer; DD: differential detector; ESA: electronic spectrum analyzer;
CWDM: coarse wavelength division multiplexer; D: detector
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Fig.1 Experimental setup. (a) Structure of intensity difference squeezed state light source; (b) filter structure; (c) beam combiner

structure; (d) structure of wavelength division multiplexer; (e) structure of grating differential detector;

(f) structure of grating module
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Fig. 2 Results of classic experiment. (a) Output power of amplified signal and generated idler under different pump power injection;

(b) response of shot noise limit under different local light power; (c¢) fitting curve of shot noise under different local power;

(d) response of intensity difference noise under different signal light gain
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