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Homodyne Method for Measuring Narrow Linewidth Lasers

YU Ben-li'  QIAN Jing-ren”> YANG Ying-hai' LUO Jia-tong’
! Department of PhysicsE~Anhui UniversityE-Hefei 230039
2 Department of EEISE-University of Science and Technology of China£~Hefei 230027

Abstract The relationship between the length of optical fiber time delay line and characteristics of periodical fluctuation affixed on

homodyne spectrum is analyzed. Using this methodE-the output linewidth of active optical fiber ring resonator filter is measured.

Experiment results are consistent with the theoretical model.
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Fig.1 Experimental setup of homodyne with delay fiber
1£9 dB coupler£2£%iber time delay lineE»3£%3 dB coupler
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Fig.2 Homodyne spectra
£7af07 ) = £z = 10.9 psECand cos’d = 0.5E»
£7bE07, = £ 77y = 21.8 psEland cos?d = 0.585"c£07 ( = €7y = 61.8 psfland cos?d = 0.5

iﬂE+’u+|"|'a EOOxopA cos’0 ODO(ZJOax;OAfiEg |'1/4
HAOUEURO2" g »a3a-0u®illo3oA E£foUt cos’0 = 1
E+££80UEUD02"T A - 0NELT »4A+TOp@YGEU2¢ TOTRDT
OPO» T pAO°T1 jEOE» u+ 1A TENOEX TR YT 30E+CUAN+£30

AhEaTaRAATAUATAT»2TEC 7 /2 EzEy+TE4-NUCUANLES0
AESTAAATAPATAT»2TEC 7 O0EY+TERUOOENYECEHOD
cos”0 OVEj En¥lp 0.5i£



4 KU
—1
&
% —20
3 -3
E —4
<
— 5 n L . ! ]
0.0 0.2 0.4 0.6 08 1.0
Frequency/MH:z

%3 ABAAEXIR 7 = £z, =10.9 psEO
CUTR 1£%0s20 = OEGUTR 2£Q0s20 = 1
Fig.3 Homodyne spectra with 7 = £, =10.9 ps£O
curve 1£%0520 = 0Exurve 2£%0s?0 = 1
3 EpNeéo&nari
EuNEOD h«xO0AUATATEODO » - DTC»AE2 £ %0 1V

AEBA3OEXTRx+T223A, 10TOEAAO-ATHATATRU2EE 440D

xCE81A0A - 02Y:- " AjEnee 18V 1af£ DFB LDEBAAOD

PA2"3aT2 1534 nmf3 dB TR¢ 112 1.3 MHzERAEEATOT

£ ¢, ATOT+ET® 49 ££430ATOTE+ ¢, PARTOTETD

5%£3¢0E LD 273012 980 nmE*ATE @1 AE2" £+ 3 dB

" T12 23 nmEPC 12E«Of X" 1-¢ @0k E~£20TT1ATE
£ EDFERASRTET2 9 m£6»300%12 15 mEH30AC»EFCAY,

5.5 dBERZT OAOU¢E - p» - ¥3T0D30ACH WAEAT £47 2ypu+

%hU3¢0E1A1 ' AEERLE4» - DTC» Lox+OUYAENY 14D Oppa

O0TACO%UEDOUUA ™ £20%Y0D0” TATE» - DPRC»ATAUEAAXE

E&Y%o1apATR T« »NLEOESY 5 ECx+T2xCEE1APA DFB

LD ABRAAEXTR£1% 6 T20P0” AE2 A+ E&3O UAARAAEXTRE

¢EO0CA3pud,, " phEA36Y%a1apATR, 112 200 kHZERAEEYa

13pATR: T+»A+ TONLESAE | £

Oa+%A¢ PEED-TR, THnlapAAdAA2aA; -

output fiber
filter

1% 4 O0PO”1ATE»-DTIC»AE2 E+EX%0ATY:
Fig.4 Schematic diagram of active optical fiber ring

resonator filter

span: 20MHz

] i l 1

1%5 DFB °éul8Yo1af-pAAGAALaNGA+£x

Fig.5 Homodyne spectrum of DFB laser diode
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Fig.6 Homodyne spectrum of active filter
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