35 % Hh E5| % ot
2008 4F 3 A CHINESE JOURNAL OF LASERS % )

XEHE: 0258-7025(2008) Supplement-0065-04

SEIN) [ A0 22 10 e i il i R 22 40 B 7 B B iz,
FRE B % KEE ¥ W

BB 2= R R AR 2 5 0 AR 2B » L st 100083)

WE  PHE T BIEE B S22 R A9 A U, 0f % b 22 3 B D Bk 47 T AXHES . eIl B, x5 4 22 0
b B D R 25 R AT A AT RS RE T B A0 25 N A S 06 4 R AT S X L L T T B R K R 8 S 3
PR 4R T N k1 2 f YA A2 TR g 2 b b 1] 67 52 SB0CHE 18 50 o 000 3 T 3 0 5 [ B B X A 2505 5 A S iR G ZE TR
8 T T A TR A TR L 7 R U T 3R S bR BY FE R b, X AR DA 1/ 0 SE 00 R E AT T 0 iR R A
Voigt 43 M7 J2IH 1/ f FBOM MR ER 2% 48 8 T RS0 R . DA il 98 4. 5 kHz 19 3% AL 1, % 07 ) 9% ©
RN 0.68 kHz 388 T — A H KA kG

KW WO LRI R AR REBIE

FES %S TN248 XHERERIRES A

Laser Linewidth Measurement Error Analysis and Correction on Fiber
Delayed Self-Heterodyne Interferometer

Jia Yudong Ou Pan Zhang Chunxi Cao Bin

(School of Instrument Science and Optoelectronics Engineering, Beijing University of Aeronautics and Astronautics ,

Beijing 100083, China)

Abstract The linewidth measurement error of delayed self-heterodyne interferometer is described in detail. The
fundamental using delayed self-heterodyne to measure laser linewidth is analyzed, the emulator is programmed and an
experimental setup is constructed to measure laser linewidth, when shorter delayed fiber is adopted. The result
shows the measurement error result from the fluctuation of power term. From numerical analysis, the power
spectrum resulting of self-heterodyne signal is Voigt profile and the 1/ f frequency noise is shown to be approximately
Gaussian. The effects of 1/ f frequency noise on self-heterodyne detection are described and the results are applied to
the problem of laser linewidth measurement, It is proved that method is an effective tool for reducing the

measurement error. As the example. when the spectrum width of Gauss profile is 4.5 kHz, the Lorentzian spectrum
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width is 0. 68 kHz, the improvement is abvious.
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Fig. 1 Schematic for optical delayed self-heterodyne
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Fig. 2 Computer simulation of the power spectra S(w,7)
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Fig. 3 Power spectra observed for different delay time

GERW A o AR SCERCL A 115325 3L L S B B ] 22 K
F 6 f5 A A T B 8] . S Cw. o) 12 06 42 55 (FWHMD)
FEAQRFEASAS 00 i E 5 v A A5 DDA S S0 o S B
BRI 22 AR AE SEBR Y TR S50 v, A B
[B] K FAH T B) 3 A% DA b i R 25 9 2 2k T L 3%
B AF AR /N S A X R 56 © T 2 AN

4 IR AR ZE B IE

WO T B R BR A R Dh RE 9 TE B AT AE
AN S B SR O A A TE AR DGR HERR . AE
KA A1 2 26 58 1 P A v L 30 R AR B0 4R 58 AU AR
KPR T RETMEAS . HAESLBR L 2 A ] R T
R D S0 ) ) AN S — A AR 3G 2R R T
JETRIR T M O 2 RUR 1/ f MR 2 R i 1Y
Voigt 3§81, BOtAANTHERE L2 2 A A& C
ZRER LY SE L 1/ f v W B MR RS SR [ A 22 1 B Ak
g,

JIr LSOOG A Hh 0 450 4 I 7 33 ] AR R



68 it i

oo e 35 %

IGy) = JG(V)L(V*V/)dV/, 9

G LR O BRI g i

GO = v4lnzexp|:—(y V‘*}“Z)z} (10)
ﬁAV()P‘ Avir

Aver = l\/M@. 3+1nM), (11)
T KIS T
B 4 ARG IE 1 1 g B8 1/ F MRS e AS [ 428
I [A] R 3% B A4 45 B A5 5 (B k=1 }X10" HZ), K 4
AT 1/ f MRS Xk — [ 2 A 23R ) PO A% 1S 0E AS A2 8]
TEANAZ (R T 2 Pl 5 ZE B Bt 8] A8 485 00 L 3% Tt 3 ok
0

-500
-1000
-1500

Spectrum
I
[\]
S
S
S

-2500
-3000

-3500 . . . . . . .
-20-15-10-05 0 05 1.0 15 20
Central frequency /(10" MHz)

4 1/ f W75 A AN ) S I i () 1 1 5% 2

Fig.4 1/f spectrum for different delayed times
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