Vol. 24, No.3
June ,2005

2L 4 5 22 OK JF R

J. Infrared Millim. Waves

F24 HEI W
2005 6 A

NEHS 1001 -9014(2005)03 ~0185 - 04

GaNAs/GaAs 1§03 F /5 3 11 71 & e 45 4

BrAk'?, #f Ea E?‘Ez, GE Wei-Kun’
(1. FAREHEE IHEAHAERERFHESALRE T @ 226007,
2. PEMEREFETEN SRSEREALEE, LE  100083;
3. FERAE R MER, FESEITHRX L)

BB ALIHLEFRARLT CaNAs ETHPEH B P B R AR R RS0 TR L8, 4 848 80 ot
WA T, & — K& GaNAs/GaAs BT A XA T T NEHEREBFEL RBRA K BEN, BXPOFTER
$7 GaNAs GaAs RS R T ARN S EN CaNAs A B A L B+ B T ENHAWARSL LN, AT E
HEAFMEZ2TFEH GaNAs 62 AKA TLXLERNVEMN-VNAL SRR EHEHEEE T 2B ENE L.
X 8 if:GaNAs; T AHL; £FMR

REASHEES 0472 NEKFRIRES A

OPTICAL PROPERTIES AND EXCITON
LOCALIZATION IN GaNAs/GaAs

LUO Xiang-Dong'*, XU Zhong-Ying*, TAN Ping-Heng’, GE Wei-Kun’
(1. School of Science Jiangsu Provincial Key Lab of Asic Design, NanTong University, Nantong 226007, China,
2. NL3M, Institute of Semiconductors, Chinese Academy of Sciences, Beijing 100083, China;
3. Department of Physics, Hong Kong University of Science & Technology, Hong Kong, China )

Abstract: GaNAs/GaAs single quantum wells (SQWs) and dilute GaNAs bulk grown by molecular beam epitaxy ( MBE)
were studied by photoluminescence (PL) , selectively-excited PL, and time-resolved PL. Exciton localization and delocal-
ization were investigated in detail. Under short pulse laser excitation, the delocalization exciton emission was revealed in
GaNAs/GaAs SQWs. It exhibits quite different optical properties from N-related localized states. In dilute GaNAs bulk, a
transition of alloy band related recombination was observed by measuring the PL dependence on temperature and excitalion
intensity and time-resolved PL as well. This alloy-related transition presents intrinsic optical properties. These resulls are
very important for realizing the abnomal features of Ill- V -N semiconductors.
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Fig.1 PL spectra of 3nm well-width GaN, ;5 As, o35/ GaAs

SQW. (a) PL spectra under different excitation intensities;
(b) PL spectra under different temperature
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Fig. 2 Selectively-excited PL spectra of 3nm GaN, g,
Asg 445 /GaAs SQW. (a) PL spectra of as-grown GalN, ;s
Asg g5/ GaAs SQW under 1.49 and 1. 55eV excitation; (b)
PL spectra of annealed GaNg g, Asg g5/ GaAs SQW under
1.55 eV excitation
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Fig.3 PL spectra of GaNAs(N% =0. 1% ) bulk under dif-

ferent temperature
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Fig.4 Low temperature time-resolved PL of GaNAs(N% =
0.1% ) bulk, showing a significant difference in PL decay
processes of E, and N-related emissions
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