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Abstract

Rapid Measurement of Laser Linewidth Based on Fiber-Delayed
AOM-Shifted Self-Heterodyne Scheme

Bai Jiandong Wang Jieying Wang Junmin

State Key Laboratory of Quantum Optics and Quantum Optics Devices, Institute of Opto-Electronics,
Shanxi University, Taiyuan, Shanxi 030006, China

theoretical analysis shows that the measurement result is hardly affected by the narrow peak. Therefore, it should
Key words

The characteristics of laser power spectra under different laser linewidths are investigated experimentally
be considered that the oscillations of the wings of the power spectrum rather than the effects of the narrow peak

based on the fiber-delayed acousto-optic modulator ( AOM) shifted self-heterodyne scheme, and the relevant

simulation analysis is performed. Meanwhile, a simple method is introduced that short fiber is used to measure the
linewidth of a narrow-linewidth laser. When the delay time of the fiber is less than the coherence time of the laser,

measurement; short fiber
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3 dB width of the beat signal cannot be directly used for measuring the laser linewidth. The experimental and

5l

— .

when dealing with the data. Using the weighted least square method, the laser linewidth can be obtained by theoretically
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fitting the experimental heterodyne spectrum. The scheme is not affected by the limit of the minimum resolution of the
system, and it is applicable to the laser linewidth measurement, especially for narrow-linewidth lasers.

laser optics; narrow linewidth fiber laser; fiber-delayed AOM-shifted self-heterodyne scheme; linewidth

A5 4R TE B AR R H B B O TEAE A I e R A M S ARG 4 AR S )T N ORI R B L
I8 Y AR BRSO R T DG IR S, R, S L e TR R B s T R
Wi A, 2015-12-25; W EMEKFBmEE: 2016-01-27; MK HR AR 2016-05-11
EE T
E-mail: physjdbai@163.com

5 f& /v

i
HE&WMB . FEHEKRAPFI0HRI(2012CB921601) L [H K H R B34 (61475091, 11274213, 61227902)
E-mail: wwjjmm@ sxu.edu.cnGll {58 R )

PR (1990—) . 55 A0 LB 5T AR, 220 S O 1 AR B J 79 LD T i BF 5

EHRERAIT—) I WA R, E RN e 8 R W O EOR ST TS .
061407-1



53, 061407(2016) BHSNBEIZHE www.opticsjournal.net

(b=

T H DU O LR T BT A A - (F-P) I T30k SO A 2275 | I 2240 15 I AE I 22 4A
Pe. AR AR Ik R A (ULE) RI/E R SR A F-P Il T AR BIE X4 3 GHz AL N
30000) , HoArHER HBEIAF] 100 kHz (5 K. 545 SOG 2R 58 10 10 1 % i B 1) B IO 48 A LR IR /i, — D Il
FEARMERE 3340, 55— 5 23 AR I AR . ROG M 22350 T 20 4 OB IR A T i O AS L OF B
BOR S ORI SR A L X AR A L T i R G R BE R E . B AR BAROLEE R LR
FE T ARG TAEFEZIME . 5 52 MU R 30 F1 2 AR Ak 45 J8] R 20 58 19 52 ), 481> 22 G0 6 91 5 1) 00K L 4%
. 1980 4, H A Okoshi 285 48 (25 4E I 1 250 7% 58 o 0 DR IR SO B L (5 S MB 6=
FOOIBAR 5 A0 1 A A0 114 v 43T B 0T, Bk A TR S0 PR N R G R AR T NI RIS T R GE iR 22, 4 v 1T
WO . B, B FORLT QR 5 2540 2 AR R T OGR4 TR — A AR Y r 2. BRI R R
B LA S £ S B B ) R SO AH TS TR0 6 A Bt o RE AR R DU RS B . X T TR 2% BUL A R 2K )
WORLR T8, B E I A B L R AE AR AR K R B B E A BB JL T 28 B L 3 AUl A5 4 A S 52 A S
B 10 L2 (T 0 ) R R e IR S I A M B, BT R AR AR R T G A 254k R =
B AT P AR R 0 AR B HOBLR 58 . X T 25 km SRR SERFLR , Hodg /NI % 58N 22,39 kHz, BT LAZ T St AT
— 2 ) A BR

S B2 O 1 S0 B A RN T RO6 A 0 AR T B R B OB R RS B B3R S BB I IR . AR SCEE
50 vh R FH A G £ S B PR OGRS A5 B T IO A 223G L O FE A SR B P 3 HUA R AR AR O 1 4R
FE . B AE N EA M E T 1077 nm FL B EOCL OGS (YDFL) (1560 nm Littman =064}
S P ARG (ECDL) 1 1560 nm 8 81 55 73 7 [z 153 30 (DFB) 2k S AR BOE B & 58 IR L a5 R 5
PR AR HEAT T X LA BT

2 SLERBEE

JELFFE I [ 22 HAE I O S AR R G W 1 TR A /2 DR L PBS R AR BE . AOM N
FEOG TR 2% . SG AME S K AEE M i R, SMF S BB 2F ,BS 2 50/50 43 4% . PD Sy PR S fg #8000 2% .
I OE 2R 4 52 NKT Photonics ) 1077 nm £ 4 9% YDFL.,New Focus i 1560 nm Littman = ECDL HlI
JDSU 19 1560 nm B A 34 DFB, S Kt D253 5128 100.20.60 mW ., 4 T Bij 1k X8OG % 18 Bt = 45t 75
DU G2 5 B IO e 2 ad e ~A B s % 148 2 5 R0 i 1R 43 6 4% 5 o A T 8% - — IS O 28 3 7 O 1A T
(e A3 80 MHz, 45 98 20 MH2) B0l 7™ A= — AT 946 » R i A5 %2 R 80 MHz 115 5 & 4B #% B #EIK
g, XHEFFE AR AOM 7E 1077 nm F1 1560 nm 3% 206 T SBR[ 35 5F 32535128 97.5 %6 F0 95 06 , LAY Y
SRR AT R 62 %6 F1 50 Y0 5 5 — BE OB 48 SRR AT ZE B, P B IO 28 0 R G A DA ) i R HE A PR
G BRI 2% (U5 1554-B, New Focus 2 A, 3£ [ , 286 B B4 4 5 32 A S5 300000 3% 4 B A (E4405B8, Agilent
Technology 73wl » J& [ ML 34 6 1 FA 45 3% 45 5 . 33 BT i FH A9 Y6 £4F % 1077 nm AT 1560 nm 3406 14 1% % 4
FE 98 0.70 dB/km H1 0.19 dB/km,

0 Ehe |

radio-frequency
spectrum analyzer

tested
laser

BS

20.33 km or 26.48 km
SE M 2

BT aEr S 22 10 1 D i OB 2R 58 1 52 46 ke T

Fig. 1 Experimental setup for the delayed self-heterodyne linewidth measurement
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Fig. 2 Simulation spectrum of different linewidth lasers in different laser lengths.

(a) Av=2 kHz; (b) Av=200 kHz; (¢) Av=1.2 MHz
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