H424% H 8l i il ot Vol. 42, No. 8
2015 4F 8 J CHINESE JOURNAL OF LASERS August, 2015

F R4 JE 21 IR E 18 I A 56 B B0 25
AL AL 55 1) 00
BAEY £ A" FEEY IRET ARE 5 BT A B

e R R 2 B b G AR AL 28 T O S0 %, B 201800
*rp E B R A=, dE T 100049

FE 5 7RG LR PR AR 4% 58 30X WO g 005 W R 0 A SR S 3 25 2R . SR ] Pound—Drever—Hall 1Y
5 1 6 S A T IR AR 4 b S A T RSO, S BT A R A T 5 O 4T BT IR 8 RL IR Ll e Ah 25
2T 7 — B T 95 ORI B B R U A SO R A R I S R B R TR 100 Ha B, 627 3R T 18 3R 25 X 450 55 M 75 1) 0 o)
BT T 40 dB. 7R 1 Hz &b, BRSO &5 M 45 32 8 75 /N T 100 dB Hz'/Hz , AW i B2 35 51 60 dB.

FKEIR PO BOBR JLF IRTE R &5 SR R R RN

hESES XEEARIRED A

doi: 10.3788/CJ1.201542.0802012

Frequency Noise Suppression of Single-Frequency Laser by All-Fiber
Ring Resonator

Hu Yongqi® Dong Jing? Huang Junchao” Wang Xiumei"” Cheng Huadong'
Li Tang' Liu Liang'
'Key Laboratory of Quantum Optics, Shanghai Institute of Optics and Fine Mechanics, China Academy of Sciences,
Shanghai 201800, China
*University of Chinese Academy of Sciences, Beijing 100049, China

Abstract The principle and experimental results of laser frequency noise suppression by all- fiber ring
resonator is provided. A saturated absorption spectroscopy and fiber ring resonator double—loop—stabilization
for laser frequency is realized by Pound- Drever— Hall technique. The frequency noise of stabilized laser is
measured by a heterodyne Mach-Zehnder interferometer and obtain the frequency noise suppression larger
than 40 dB when Fourier frequency /<100 Hz. At 1 Hz offset, the frequency noise power spectral density of
stabilized laser is less than 100 dB Hz’/Hz and the frequency noise suppression is 60 dB.
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Fig.1 Schematic of all-fiber ring resonator
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Fig.2 Intensity transmission of fiber ring resonator with different insertion losses
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Fig.3 Schematic of laser frequency noise suppression

by PDH method

Fig.4 PDH frequency discrimination error signal
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Fig.5 Experimental setup of laser frequency noise suppression by fiber ring resonator
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Fig.6 Intensity transmission of fiber ring resonator in experiment
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