Hack H2H
2019 4F 2 H

S
CHINESE JOURNAL OF LASERS

{7%[ 3¢ Vol. 46, No. 2

February, 2019

28 In, Gay., As IS &5 5 Ve B 6 Rk
LEW, EEL K@, T4, B Eﬂ% RER, BEH

KEMT RS

[ERVIES SRR SR M

AR K& 130022

HWE @0 T HRIME(MBE) A& KH AR E GaAs(100) 3 A F A K BT In, Gay , Asyd R, B FH 5z 51 7 fiE B 1137

SHL(RHEED) 82 W W 2 i A AR B . X Tn, Gay , AT

BHE AT T X S 2R AT 4T (XRD) MR, 25 57 5 7 9% 1 R 25

B, B In 40 R P80 R 051, HEUR G (PL GG MRS B2, IR T R4 1.55 pms i T
In, Ga,, AsTH B P 772 HE B 0 728, G e L% #2 . Raman Y63% B /R GaAs-like £ [0 )62 7 7 (TO) B2 =L a9 06 1 3

TR, T In, Gay, AsHL P AEAEN AR,

w T AL PR ST RE e R LR B R
Ko mffﬁtm,fﬂégﬂdi%‘%# A IR g% 25 5 THI A

KGR W N Bk SBBUROL: T ARAME 5 SR N

hESES 0484 XHERFRIRAD A doi: 10.3788/CJL201946.0203002

Crystallization Quality and Optical Properties of High Strain
In, Ga,.. As Film

Kang Yubin, Tang Jilong”®, Zhang Jian, Fang Xuan, Fang Dan,

Wang Dengkui, Lin Fengyuan, Wei Zhipeng

State Key Laboratory of High Power Semiconductor Laser, Changchun University of Science and Technology,
Jilin, Changchun 130022, China

Abstract Single crystal In, Ga,, As film is grown on a GaAs (100) substrate through molecular beam epitaxy
(MBE) growth technique, and the growth of In, Ga,, As film is monitored in real time by a reflective high energy
electron diffractometer (RHEED). The In,Ga,,As film is characterized by X-ray diffraction (XRD), and the
In, Ga,., As exhibits a high-quality film with the In component (atomic fraction) of 0.51. The luminescence peak at
room temperature is found to be around 1.55 pm by photoluminescence (PL) spectroscopy, and the blue shift of the
spectrum is observed due to the existence of compression strain in the In, Ga;, As film. The Raman spectra show
that the peak of the GaAs-like transverse (TO) optic phonon mode is obviously broadened, which proves that the
strain exists in the ternary alloy In, Ga,, As film.
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Fig. 1 RHEED diffraction pattern during growth. (a) Deoxidation processing of GaAs substrate; (b) growth of GaAs

buffer layer; (c) growth of In, Ga,, As film by adding In component; (d) growth of In, Ga;, As film
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Fig. 2 Optical photograph of In, Ga, , As film and corresponding XRD image.
(a) Optical photograph; (b) XRD image
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Fig. 3 PL spectra of In, Ga;, As film at room temperature,

inset shows energy band diagram corresponding to

luminescence at room temperature
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