#39% W11 W o % R Vol. 39, No. 11

1990 #£ 11 A ACTA PHYSICA SINICA Nov., 1990

BEXRNAEmBER (C) MHESHE
BRI RE T AEI R W
EE NNy

HHREYE T I ,100871
1989 4E 9 A8 HIKE

AXMER EHWT BB ZWIER, 58 « f1F B, BETHSARBOLRNEER
TAR, RUBLW S EREIRTAET BN e BE, BATRHK FREORE—F mHDEE
%, AFTIRHFRRAMERENTTHFABEE (C) KSBERERL RIS, sk
WYL A

PACC: 4255P; 4250D; 4280S

-, 5 7

BT EBOCE P ARX OGS R, R RENET o 67, XH1,2]18
TERT o Jo7 24 685X e 484 B R B, A R A LR B3 SE B HE P IR T Z IR R M s O &
W RISV AT RS IR o RO HIE . ARSORE 2T I 1R 2 B 7 % 48 58 3 8 (N B RO s i R g
AR (C°) XMBRBTAHRE MBI,

T RBHRERNBEAATETE KWL
BT RAEK 38 5 T A A, (8 b 1 R A PRI s 1 R R R B 2 e, )
BARBOCR KT Z B0 1 S 8L, AES BN FIREL 7 BB A58, B S HOLHR »
RELER, R, 656 FGr) BRI R 3 Xn,(t>=5xlF(r)lzdrEzU

n I o YRR A R ETT
ex

Xw = Ay T Yim An(e) 4+ Him Aw(e), (1)
On Um
A
BL=g2 + rdﬁm—mo, (2)
n

R X R gL, FBIAHRREHE. 20 = Sp’le(r)l’dr,An(z) Ao () A&
WEENC ISR RISk R, KR, BT IR 118 M akg B i BT A



1740 ] il = R 39 &

. w A,
1+ ) 4+ o Epn = — Br (3
A+ En)d + 55 & 204’ )
b= Soih — T spytn = Bl )
IN? 204

R AN 534K GIRE R I 8 %, ¢ *ﬂ e Sy B EEREIL MRS E(r, D1
*Eﬁ*ﬂ%‘z‘f (5{{;’%,
E(r,t) = AF(r)[1 + ple)]expli(wt + ()]

= AF(r)exp i\ld')(r)a’f ], (5)

ox 1 dé _
£, = —" e ar T Eqi 6
® On :’(2 dn = for 150 (6
£, = (7 _dxm_ = L. ! N . 7
" Z’V Jdw “ Sl ™

EHR 6=« +i7,7 RBGEREEHFRAN, F(r) BE VIF(r) = —p'F(r),k, = 0/c
AEZ PR, GOOMMWAEFESHLMNTMAREERBHHEEFNER, XEZRT Z0HE
i KOS EE(QK‘*)fM&%Z(ﬂ?Fﬁ?ﬁEE’hEiT W, "R MR

Ay == 4~ze - (1 + &), : (8)

F=1- ‘:vmr + {Xe‘ywi‘) (9)
RG-SR FIRE R R A RN 3 EH I o,

e = _‘gur/gni- (10)

RS, #HHBKXEREHERABEE TR, LORRAFREI IR, FH 5
S ABUF T

PR P
ﬂm——cz(l_l_xm) . (11)
S X m e B
40+ L =i T (12)
dn 2N? du
LA HERNREERE o SHEXREHFT R « R
a=;iﬁ? a7 e ® (13)

‘ dn T+ &, + el F
HEH(0)RKFH £, R £, BIRREE S 8OR FROW RS, WS4 R EERAL
TG o, B AR T AT R A AR S I B IR o 2O M

R R ol .
Ap == ——u (1 o ,=___<1+_5>. 14
48 ( ) 4 1

EAN S, F?

AHAMBOAWENRAESSHERE T, BTEHREN REEE RIS
%, GEEFERNERERFRE R VHENRIE, Mm% EZRE DRk %E i v
T W, BB B AE BRI FIREREFTSIANRESRIE), UORESHWE

TIAEER, MENBRBEIEFTEESIANERES RIS, IORESHGEE—TIHLE
S0, TR X — a3 B R MU IR — 1/F), b, B TH ek s s R EGy



1 BREE: AERATNAMBIE (C) 3 EFERBOLR WIS T ARER 1741

BWALE X = X + X FAH
ax, /ox;

o) (15)
#(6), (LOOMS) AL, M 0pa/0n = 0, WFMERFEEE o SHEILR I M TR
o 2 B RTE T M B R B R R, BIRDWEREH, o MEBHE ol
R D, B, 20 R R R O B A 7R 1 25 IO R RE I, SR REAS BB /MO ER B

A5 HEAY FRELRUTEA DS B HEREEARABHOERY, /)
RELHBEETHHABRALSNSIAGBHFETREBIN g, HERKR, 3t
WiE F-P REEOLES, MIERFGEIRL QAERFEHFARER FREREOE R, &2
it B (L BRI AL, ) 6 /0n = 0. (TR A

a, =

AP RABITHE N, =N + (0IN/0w),Ii% N, = 4.33,N = 3.5, a1, EI{E%} F-P
B, B FE B B A N L BAEARNWBIEY FP =15, XEWAFACEXAR
(B AT LU IE BN o, 38 AT DU Bk F IRBOR IR NE ., MR AETHEEEL ¢ = 0 EH/h
o R 2.

=, BB (C) xE i H1E A

HAIRAE (C) BRSO —%% Bl SAE, Il | FiF, BFE 2=
L b AR R, 2 FTRCE A4
B(e'Bi® 4 r e HBLTAE) - <z<0,
F(2) = { Ase™i%>* + B,e'fs*, 0<z<1,, (16)
A (™87 4 pye tiBITIBTY <zl +1,
H Maxwell R F(2) f1 0F(2)/0z £ 2=0R I, ELHLREYE, Rz
RS R BV R ARIEE T RS

ry + 718-215‘11 T3, + 7'26—_21.15213

e Vblg = |
1+ ryre ¥ 1 o+ ryre %00 ’ an
S AR g R
n 3 n,
4} 72
4] &3 g2

P PUpuu E—

T

13-_—‘12 +ll

Bl gE#iak (C) BrsErsR



1742 9 | 2 i 39 %
ry =08 12, (18)
gs + Bi
FEADRD 8. Fl X. TEEXBEBRER 5 FRMAE X, WE
ﬂ=§o+mw. (19)

WMEXIT SRR 7 =n, = 3.5,8, = 60cm ™', g, = 55cm™,/; = 200pm, !/, =

20

ok

50pm,ns =1, R=ri=r}=03,2=
0.85um,a = 5, HZ REIM IS HIFR 1, &b
RIfTEHREE, B g = —1400cm™, H
AN—)RFE M AR F RN
WME 7.=7/c SERXAME2HR

T TR L= 50 A (5 + L )nmor,
RAKERRNE LE, 2 i

7.(cm™)

apiw. @ L= (5+ L, 7w

1o\ AL SRR ERARE, BRALHHI
/ A ERESM—AEREAD, o
" B 2 R ATR, B 2 TR
HREL4A AL =20A, HENTHE K
j = 50um FrkEfORRIAR, S,
EEH L ke aEAL L E A
By B IR AL, i RRAOHE 25
¢ SXEE 25,7, AY, THUBM, &
H—ANAEIN (AL =20R), BARFHRARRES RN ER ARFN®RE, B
FRREEHN, W 2 FFEA“ES" (AR AL = 20 A) RS REE LR, BB IR
PRS2 MR AR A, IR MRS RO (B B B 7. B MO R IR IR i (1)
LB AR, B 1, B, AAE BT RO IR A 4E , AT AT 308 25 3 R 3 3 2 22 A e
BUBHENE, MRERBAEREEA"LL, WX LA SR AT AT MBS
RERN. BETR, C BOCENEREE KRN HRNG, LAEEERT AR
.

B 3 5301213 (DA HREE th PSR 8 T 4 9 R B o BB O B R A, T 3
BB " BAE AR, =1 X 107,A%, = A%, = 0 BB H0; B RRAR dEBERD “A7
RBAc AR = Ar = 0,47, =1 X 107 BB HR, o0, REERMY « B0RK, TEEH
BB ERBIE 7. BNSFIR o #HBRE ol B/NEE, L 2 AIE 3, W X — & 3F
REHHE. BEEE KBS0 BT, RS TshA 5 B 5N L8
5. BFHREREELT o Ek o 88 ERTHRO5REE, £ RS S 58 i
%, -

‘ 8500 8550 8600

ﬂo(foi)
B2 SHERRE 7. 5HEK 1, X&K
R A =55 a¥ /A, =5.25;0} lg/Ay =5.5



1 38 AREE: BERAVAPABEE (O) X ESERBOLENEILTHNEE 1743

12p=

-4

8600 8500 8600

B3 BSAENERK«S A kR
(a) I, =5.54y; (b) ly =5.254,

M. £ w

AT ABCRARMIER, S oo FIFEEL,BETREAR, AHABELKFE
HEIRTE, AE AT DL/ NS RER 303 B8 TR o SRAMIG] ch B T IR BE SR ¥ 5 LR AOE B T
oE, MAERDIEASEBCCRERN FREMEIRE RS KE LS SRAILIERT
SR, N~ B NR . RAXERIB ISR HEE, o THAREER
o A e R o R ATAR AR AR B 1 36 AR RO B A, TR AR & 8 (C°) B R m B TR
SRR 263 VE F » (EL B 55 Y BB AR BH S i) 493 MR O R SE B B AR PR 4R B AU 2

[1] 985, Sk PR i, 38(1989),699
(2] SR FokR HFESR ,38(1989),818.

[31 J. Arnaud, Electron. Lerr, 23(1987), 450.

[ 4] N. Shunk, K. Petermann, J. Lightwave Tech, LT-5(1997), 1309.

[S] C. H. Henry, IEEE J. Quantum Electron, QE-18(1982), 259,

[ 6] M. Osinski, J. Buus, IEEE J. Quanium Electron, QE-23(1987), 9.

{71 K. Vahala, L. C. Chiu, S. Margalit, A. Yariv, Appl. Phys, Lezz, 42(1983), 631.
[8] R. F. Kazarinov, C. H. Henry, IEEE J. Quanium Electron, QE-23(1987), 1401,



1744 ¥ b =4 Eivd 39 &

EFFECTS OF DISPERSIVE RELATION AND LONGITUDINALLY
COUPLED CAVITY (C°’) ON THE MODE SPECTRAL
BEHAVIOR IN SEMICONDUCTOR LASERS

Guo CHANG-zHI  HuaNG YoNG-ZHEN
Department of Physics, Peking Universizy, Beijing, 100871
(Received 8 September 1989)

ABSTRACT

The effect of the dispersive relation is investigated theoretically and a nominal linewidth
broadening enhancement factor @, and an F factor related to the dispersive relation are in-
troduced to modify the spectral linewidth formula of semiconductor lasers. It is found that
the spectral linewidth not only can be suppressed by decreasing the linewidth broadening en-
hancement factor, but also can be suppressed further by increasir'xg the F factor. The me-
chanisms of the mode selection and linewidth compression in longitudinally coupled cavity
(C’) are analyzed by means of the proposed effective reflectivity method, and the optimum
condition for realizing single longitudinal mode with narrow linewidth is noted.
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