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Fig. 2 Frequency chirp imposed on the output pulse during amplication of an unchirped Gaussian input pulse
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Fig. 3 Chirping parameter ratio K e/ (— K_.s) versus the saturation level of the amplifier E./E..
E=ZFMARAFKET, WS Z L Kae/ (— Kus) SRR IBFEAE La/Ba Z [EIHIRE
& 3 i, R g—aEtH=Aih X0 X AR EARERMHELR G, RITEL, %
Kuis + Kawe = OB, BURSSH i HL T IO R BKA B ok (LB BBk 085D 5 4 Kus + Kawr >
OB, BORERAEAME T XM WK, E ] HAMEN TRl NTERK . flm, T 7,
= 7. BB, & Go =20 dB, aur = 2a.s B, FETE 0. 1 ~ 5 Z[H], HARFJLIREXBRrF AT
K WEAME, BT, EARANKERLT, EERCCSEFRMERE G X, K
KA I 52 2 T KR BT BE SRR B MR BE T R, 3 Go /Dy, UME LAIK B 58 S 6 R Mk A b <
FH, RHREYBEFZH awe/as KHBHEENER . FHb, RS AR K
O, BEE N GTHKSE G0, BOK 3830 9L 58 & WA K HM 2 BT BOR A B i R 0 B i K, 4R R R Y
Bk B K FROR S B FAF e, X ARENWE.

BZ, YRR TAEEGARESE, ©REW%XTE T E &N MK #1725 & A
B, ANSTRKR R BKBEARS F RO R A FH MG, BB IEMAE R/, BAHTH
BKAMEZ . EBKMORAE, B B AT RE P AR KB AR, AR T LU B9 8 TR BR R A
A R, NFAMZRAE, '

—fR, WEPRINIKP+258, FRUERKSEREM, FHit, XERHAHRR
KEEH, BIRABWDBKRE. BB THEERERS, Rk RKEIESEEZ1
WA SEME KT, BIEEHTRAMERERREA; R5, ERF - MHKFIHEKETH



I & WH:.  FSEIOUEKRHEATEWAMEHTE 1175

WKCRM R , 6 i o E X o S BB 2 Y Y Ok B o K A I I 78 ) B R A DR K 6 AN L 1R M — N
¥, E}{U.'F@ﬁ, B =5pJ, B K5pJ, Eiz/Ewe =0.5, 7. =100 ps, To =100 ps, aamr = 5, ars
= 3, G, =20 dB, LHMBBIAE 1. 5 um PR AW E B 18 ps/nm/km, TER% R EEKE
BENELT, Bt ERW, bkt &% 400 km FRHLHBHBR (22 ~ 400 km),

B % AXEEANEREREASN T &FORE S T 380 ATk SR B0 CR
SERWRRKASE , B AR GIIE ) BT S | a4 S R 0R o 18 158 1 A R S B0 e Bk R B B R R R B
B RN, X O] BT B ROEE S AL, B R B S, SRR
GBI, BT KO Bk vk Sk 4 IF] BB B A B DR WK B A, EEE, XESKERER
GHBLEEENNA.

£ % X W

[lj N. A. Olsson, G. P. Agrawal, K. W. Wecht 5 16 Gbit/s, 70 km pulse transmission by simultaneous dispersion and
loss compensation with 1. 5 um optical amplifiers. Electron. Lett., 1989, 25(9) : 603~604

[2] C.H.Henry, Theory of the linewidth of semiconductor laser. IEEE J. Quant. Electron., 1982, QE-18(2) : 259
~264

[3] F. Koyama, Y. Suematsu, Analysis of dynamic spectral width of dynamic-single-mode (DSM) lasers and related
transmission bandwidth of single-mode fibers. IEEE J. Quant. Electron . , 1985, QE-21(4) : 292~~296

[4] G.P. Agrawal, N. K. Dutta, Long-Wavelength Semiconductor Lasers . New York; Van Nostrand, 1986, Ch. 2

[5] N. A. Ollson, G. P. Agrawal, Spectral shift and distortion due to self-phase modulation of picosecond pulses in
1. 5 um optical amplifiers. Appl. Phys. Lett . , 1989, 55(1) : 13~15 '

6] G.P. Agrawal,  Nonlinear Fiber Optics , Academic Press. , Boston, 1989

Chirping Compensation Using Semiconductor Laser Amplifiers

Jin Tao Huang Dexiu-
(Department of Optoelectronic Engineering, Huazhong University of Science and Tecimology , Wuhan 430074)
Qiu Junlin
(Laser Institute, Huazhong University of Science and Technology, Wukan 430074)
(Received 24 March 1994 ; revised 5 October 1994)

Abstract The chirping characteristics of traveling-wave semiconductor laser amplifiers
(TW-SLAs) are analyzed in detail. The chirping compensation of light source chjrping
and fiber dispetrsion, using self-phase modulation (SPM) induced by gain saturation in a
TW-SLA, is demonstrated theoretically. The possibility of phase compensation is shown
in all the cases of different input pulse widths (much shorter, comparable, and far longer
than the amplifier carrier lifetime). This feature can be used to achieve energy
amplification with phase compensation of weak chirped pulses in long- haul optical
communication systems. '

Key words traveling-wave semiconductor laser amplifier, chirping compensation,

self-phase modulation, gain saturation.





