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The stabilization of an optical oscillation frequency in semiconductor laser is an important pro-
blem in developing laser amplifiers and a coherent optical transmission system which is used to carry
information. We must thus study the fine structure of oscillating laser spectra in detail.

In the CW operation of GaAlAs/GaAs double-heterostructure junction lasers, some optical spectra
with oscillations in the microwave frequency range have been observed. This frequency domain in-
cludes the relaxation osicllation frequency, which is difficult to measure by the electric instrumental
method. We measured the oscillations by using a high resolution Fabry-Perot interferometer and
found that they depended on the injection current and the operation temperature.
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Table. 1 The experimental samples with their thre-

shold current (I,,), oscillating wavelength ()
and the laser’s structure (TYPE).

SAMPLE No. | Ky (mA) | TYPE A(R)
LT 324 33 TJS 8397
LT 918 27 TJS 8440 é
LN 128 13 (ON) 8265
LS 819 60 CcspP 8289 |
LF 001 | 80 SML 8364 |
LF 002 70 SML 8293
LP 610 95 SA 12886 ;

TJS; Transverse Junction Stripe
OS; Oxide Stripe

CSP; Channeled Substrate Planar
SML; Separated Multiclad Layer
SA; Self-Aligned
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Fig. 1 Typical injection current versus light output
characteristic and the lasing spectra.
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Fig. 3 The laser spectra measured by Fabry-Perot
interferometer.
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Fig. 4 The frequency spectra of laser light in various ranges of injection current in F.S.R 60GHz.
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Fig. 7 The polarization characteristics of LT 324’s
laser light.

[1_ (To)z_ (.7];_)2]1/2
ThzbhB L& (m, 0, q) E— FiCxd 2 3HRBRK
Vmng 1% ’

= (2L o2
ey (Pt 2

tEbENB, TCTK
mang,; X,y,z FEDE— FRE
L; iRER
Xo, Yoi X,y JFRID EHTRF A D
R Y B RET 5 EH
7lo; A=[e(x,y)]eo]** DIFK(H
IhbXh, x FRDE— FHEEZ

A

Ah=—~
277, X0

5L

ﬁ,_no(l__n_ﬂo_ igo)
Th i bhd, KEBRD LT 324 ¢B b hi-v— 7 LG
L LT Av=1.5GHz (BfEDH 1.1 f5OBHKLEA) &
Av=3.5GHz (fED 1.8 5D BH BEA) kKL <,
X DEEZNZNHH 9mm, 4dmm ¢ 4%, L—FDXA |
54 FEERFHIm BEL L TH X lcTh b ERR
AT % LIEMBHOERRSMITIEE A E—EL A D,
HHRICAERCEHAL 2 RS2 HAT 201 H L,
WIC QD75 A=RENC X 5%+ V 7T HBHO HE
fEHICDWTE, XiMbhTn3 77 AREOR

e; BERE
& ; HZEDFHER
mg ; LD EHERAO

BTOoRWEE
ne s EFORE
ICEHENT
e=1.60x10"" [C]
£=8.85x10"12 [F.m™]
m¥=0.07 X m, [kg]
0=9.11x1073" [kg]

n,=10% [m>] 0L %

©,=1.88X10* (51
Y, V—FNOARER (~2.24x10%[s71]) & bR
LT, AEBRTHME WY 7 -7 OHBIICEEBR
LTw3tiEEZIC n,

Wi 3) DT ORFURB AR COHBHEIECDO»
TEZTHB L, $TETY 2 v T OEMIREIE
Fco#Eigss McCumber 4 Y9 1C X » CHREX L T
w3, Ll Zoe, BEABRRRRERE COI DT
HY, BEMR CGLSXL,) 2EALZRCERETFY a v
FEBFRBRAOTEEELZ DN TNS, LB H,TZLT
i, HAXZDOb 00w L ERERTE SV —HER
DHFERLMBLNERD D LBEbhs, AERCEEFR
e 7 =2 DFBERHDO TN (4v) KEABR K E
UBBHEC LD, v ) THEETCORE L ER
FTLT, V—FFHERLBRESOR S bEFIRE)E
RCoEMIERARIEHTCEIIOLELILNE, —
Bcmbh T 3 BEEMRBAER ¢r) OFXREE
KATTEND,

e L (L) (Y
@ Ly 1) 412 \ 1,

t¥5L,

Tp*Ts

T
5,174 b VOB (S3
n: e )7 (BT OFM (s
I: AR (A
Ly : FRBRER (A3

THD, RERTHAL ZHBCOWTR, 7~1ns, 7,
~2ps LELZONTEY, Lad-TEROAETE2H
BEI1IHCHSTERT 2T LHTES, TDLERD
R i W N XTI
172
el ()

GaAlAs/GaAsDH v —¥Df{&E & L T LT324 cown
i Fig. 8 (a) iIc, InGaAsP/InPDH v —%-T3% % LP
610 kot M Ik, ENFREA BH L 4v © Bk
F7ey b Lk, @ OHFOEFOEE LD 7, DEERX
»2E (t,=Ins £33), 1,~1.67ps L LT3, (b)
CowTh ERCBw—FKE ATn5b, FERTELT
— 23 EORBHCOVTHEL TERTRD IR B iR
K iF-Tn3,



£HBTEAYYH H33E (1981) 195

3
LT 324
— [th=33mA ///
N
I ’
O /’
- 2F / ,x/
b §¥x Tn=1 nsec
5 //x/ Tp =25 psec
(>.-) /§//x,
Z R
T §//
=R . x : THEORY
S % o :EXPERIMENT
o /4
L 7
//
,/
O 1 J
0 05 1, 1
(L —1y2
A
th

(a)

3 InP LD

a ,THEORY
™
T
C
e -
n 2
T
n
L>) (27cAV)~”PI -1)
5 ° T=1ns
2 1 " =18 ps
C
&
™ j’i_

i

10 15 20

L

Ith

(b)

Fig. 8 (a) The frequency shift versus (I/L,—1) characteristic of LT 324.
(b) The frequency shift versus I/T,, characteristic of LP 610.
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