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The comparative analysis of frequency stabilization methods between

modulation and non-modulation semiconductor laser

SUN Li, LI Huigin, XIONG Jijun
(School of Instrument and Electronics, North University of China, Taiyuan 030051, China)

Abstract: Frequency stabilization technology of semiconductor laser has developed rapidly in
recent years, and it is the basic technology in laser used in the experiment. The comparative
analysis of several frequency stabilization methods, which are saturated absorption, Zeeman
modulation, dichroic-atomic-vapor laser lock (DAVLL) and doppler-free dichroic lock
(DFDL), were proposed for stability, operational, anti-interference ability and so on. Their
advantages and disadvantages of the modulation and non-modulation frequency stabilization
methods are also been summarized in order to provide references to select the most suitable
frequency stabilization method for the related experiments.
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Fig. 2 Saturated absorption frequency stabilization system

TR TE R B A T3k 1071 s REEHUTHLRE i . (EL T BIUAH B, 2R 8 P B A
SR EARRRIR SIS S B0 EE L CIRED 5 =M BIE 2 R A i R e i {5 5 AT 8
— 2 OGRS P 4 L P (PZD) b, 25306 S A0 R s A S 3
2.2 ESFHRM

B 3 D 28 RASIOLESE . W SFARBOLAR b SRR LW ROG . 20l 1/2 B IR 736 B (PBS) |
1/APE R 5 - SEBGROE I 20 A IFEHEA R R DR IR iRt . 25 Zid — AN JE B A A 5 i
PREI =0t . HHA AP FROEX S S8 AR AR T 75— HOGIRERIDEG . SRR K th 36 2RI &
R B2 — I 1 PR AR T IR 73 e BE (BS) » IO I Ik 70 e BB L AR XL RE A —
SE R HAC » E S A D IR S AN SR Hh SO A9 D DR 25 A A0 E A9 i IR S AR T



e 124 - ¥ A 37 %

Nl 4 B . 2 S PR TR RS I 2R 58 RT3 9 F0R A i AR i L BIURH R R 26  £5 5 Ak B 85 U 7
gy . HErP U A AR RN RE R RO EIN = A B 5 5 ORISR 8. O fE4ad Rb 14T
B AN 25 - RO E T B A R A v U)o 2308 1 4 0RE SO G A8 0 3 B8 By B3 S ot R i 7
S R B R e B AR BN ARG . i A TIOR8 B A5 5 5 WOR T 50 B JF HL AT LADERR 2%

ST T AL VR AT ORI S 2 ZE 35 AR ARV LA AR L B HOR S AL 15 5 A A TR
fr MREIED AT . PGS R AR R RPGR A S E (55 R BER BUA S5 5 IR — U@
AL ARSI R A PR T AN 5 S AR M S5 (5 5 HEA T IR L A 1A X L i 3 S BOE HOR 5 1R
M P R AR S 55 P IR U S BB . (5 5 AL BLER R AT PID #5382 W55 7= LA R A 45
15 i 2O GRS O T L PR

2 S VTR A H 5 5 I BN ZR Bl b R FHAMA SRR A 2 RO A IR i i a s 8l . AR e
R  BOR AT K 1077 o710 (ERIZ VA AT DU ER , P B A IR il SR 2% S AN T R

Hotds PBS
PZT b Tk

g || T \ |
A ’HZ jb_[ - MJ INEE

ROETH Eglmiﬁz%

4y

PD2 —” ”'”-n—

e - M
«— D H H— e
PDI1 | | ijan
EE T R VUV
\f%%% i }/

Rt R

SRV ERSE AN

3 ESAHRMAEY
Fig.3 Zeeman modulation frequency stabilization light path
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Fig. 4 Zeeman modulation frequency stabilization system
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