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=SV R g R

S ENERSTFRAEERTIY AlGa-sAs =R, RIS ELRASS
1 HREEXRENBREE (M:d, =100004, 4, = 4004)

. N, f No(#) — No(1000)
N,(1000)
1 3.452084 1 +4.40%107
50 3.437641 13 1.97 %10~
100 3.43729 26 9.50%10-*
200 3.43711 50 4.28%10"
400 3,437018 99 1.60%10-*
900 3.436967 221 : 1.16X10~

1000 3.436963 246 ' 0

221 RAFHREHBRRSEMEIEL

M, M, M
a, dw n m N, N, — — — ’
&) | &) N. ! N | N. |
o | 100 | — [ o [3.198116
2000| 10 | 200 | o |3.378401| 3.314063 | 3.327702 | 142 | 3.290574 | 130 [3.216761] 107
40 3.38038 3.314063 3.330488 141 3.293684 127 {3.219337] 102
100 3.384315 3.314063 3.336037 138 3.299931 122 |(3.224862 92
400 3.403464 | 3.314063 | 3.363027 | 121 | 3.331086 | 98 [3.258079, 55
10000 | 100 | 900 | o | 3.447094 | 3.424567 | 3.427555 | 283 | 3.398308 | 196 [3.299682] 126
1 | 3.428112 | 3.369768 | 3.37082 | 515 | 3.318812 | 479 [3.20745 | 576
2 | 3.399988 | 3.314063 | 3.316784 | 662 | 3.266293 | 663 | (EM)
3 | 3.357671 | 3.257406 | 3.260197 | 785 | 3.217381 | 831 | CGER)
4 | 3.306682 | 3.199745 | 3.210039 | 879 | (EMD (ER)
10000 | 400 900 0 3.452084 3.424567 3.436_96? 221 3.412045 146 (3,326118] 79
1 | 3.4287368 3.369768 | 3.373583 | 506 | 3.322668 | 466 |3.210006] 544
-2 | 3.405078 | 3.314063 | 3.32395 | 645 | 3.272986 | 640 | (EM)
3 | 3.360142 | 3.257405 | 3.264353 | 777 | 3.220886 | 819 | (EM)
4 |3.314055 | 3.199745 | 3.216078 | 868 | (EM) | — | (CE®
o |100 | — | o |3.451808
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(8) dyp= 1043 (b)d,, = 404 ; (c)d, = 1004 Hh
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BETER n=200 .

B3 52 HNNEGH

7(%) = 3.590 — 0.710% + 0.091% (54)

BHE . REWSEREBEE 7 = 0,02, 0.6, WHEMAERNITHEELEN 7 =5, = 3.590,
7, == 345164, n, = 5. = 3.19676, HRIEBTFRIBMUBED, HE 4=1, BEZEE
d, 5y8E 1,10,40,100,200,300,400 A ;B E 4, £H 0,2000,10000,0 4 ; JHHE4
B#¥ » £W 1, 50, 100,200, 400,900, 1000; W SERESHLEMHR (M), &
(M), EMHE (M) Z#RSHEEHNRE, SHISEERTLHE (M) MEHHEH NS5
{P) BfTe®R, FERLER K 1-3,8 2—5 frR.
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Z(103A)
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BREHFRE n =900
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D EBCEM, BRI RBBEN, E »=1000 HETARE, Wi » =900 Rt n=
1000 L5 R K 1:16 X 107 &, HEHBARXT 5 x 107 4, XN EEELH%H 104, 4%
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61 H.C. Casey, Jr., M.B. Panish, Heterostructure Lasers (1978),

Mode Analysis of Graded-Index Separate-Confinement- Heterostru-
cture Single=Quantum-Well (GRIN-SCH-SQW)
Semiconductor Lasers

Guo Changzhi

(Deparsmens of Physict, Peking University)

Chen Shuilian
(Depariment of Applied Mashematics, Tsinghua University)

Abstract

A method of lamination-iteration approach for analyzing the GRIN-SCH-SQW semicon-
ductor lasers with guided layers of any index-profile has been proposed. The effects of the
guided layer and its index-profile on the near-field pattern and its beam width, the far-field
pattern and its angular width, optical confinement factor, and lasing threshold have been in-
vestigated by the method, and compared with that obtained by the extended parabolic appro-
ximation and that by abrupt guided layer structure. It is shown that the extended parabolic
approximation is not feasible for general application in this study. By the use of guided layers
‘with proper index-profile, the lasing threshold may be decreased further (e. g. in cases of
parabolic and linear profile), or the far-field angular width may be decreased further (e. g.
in case of inverted parabolic profile).

KEY WORDS Semiconductor laser, Quantum well, Mode analysis





