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Fig. 1 Photoluminescence for GaAs/Al,, Ga,s As
(110) multiple quantum wells at 19K
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Fig.2 Power dependence of the corresponding spin
relaxation time of the e,-hh; transition for GaAs/
Aly 4GagsAs (110) multiple quantum wells at room

temperature The solid line is the fitting curve.
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Fig. 3 Excitation wavelength dependence of the ini-
tial polarization (full square) and spin relaxation time
(full circle) for GaAs/Al,,GagsAs (100) multiple

quantum wells at room temperature The excitation

power is 10mW.

Fle-hh, 255 1 2S5 1R 25 /ORISR 2 H 25 0T
TR 1S T BROT , Al 1 BR AT N NE AY i
KA Ny 838,822 F1 798nm. [8] i ik ¢ B4 & FF i e
2 0BG AT LA S figk Ay SRR G i i A ] 16 18] i i
o6 T FIER IR O i Ik AR B4 18 D 9% 0% 1 . W46 A
TEM AL 52 SRy PCO) = Iy — 19)/CI5 + Ig)
(I F Ly X BT A 400 B 52 380k I 2 1 206 1Y
[T #5)  NE AT LLE S R & e — hhy
BRIE I, W0k 3 5 1 oL A R S 4G B e 1k
(P (0)>80% ) » 1 Bf b 1y it 1 1 e it ¢ 1 [R] 2
R (2. >1. 6ns) . ML /N T e-hhy JLHRIMK
WA I, S B 700 IR A AR AL BN LT
I it 4% I T I A DA i K 0 e Ol & i e RO i
W/ R P E] e -Thy JEARBEOR BAS I, Tl HL
THIUG E e A Z 0 1 B HL 7 A B 1] 2y
B E] T ~20% Fl~700ps. T4 19 bi A EK AL
R VA R A e R e g 14 RO T /) 9 TR
FIRH A T ei-hhy Al e -lh, BBREE . ML I K
INT e -Thy SRR B BT . & R B UK e-hhy e -
lh;, Fl e,-hh, BRiE. 1§ 00 L35 4% A STAS I LA
W B By 840nm I L i & RE B /N T e
hhy BRITBE & 52 30K 250 o i B 7 BRI D
WA WA Sy 840nm I, A JE 3t B I ) B R T R AT
AE5 1 DFAR b A7 B AR HICE B 2% 1Y A% 00 R R B
HA K. WMk RER /N T e -hh, BRiF 6B & B, e, -hh,
BRIE ) 57 v v - AR 2D A% BT A Bk B S5 0 2 ) A2
KR T A4 BT R B 25 X i BIF HL 5 o 7 I T
FRY 52 I 5 i 5 B — AP WE IR

ARAFAE A Bt AL X A TR R A AT o —
T ALBOR PR/ T i T BF eo-hhy JEARERE 3
K L st R I ) i 3 A I ) AR A AN |
55 Sl o T A A T R B I A A Y 7 i
—HC HWMA PR KR TR TP e hhy JHRERITHR
IR 24 T AR B 25 0 R T 19t 50 A T AR R

LR

i /EFE 4 sk B INSA TOULOUSE Ay
LNMO 3555 Marie X #0852 # A4E i 6] 2 #OL 80 %
TG I A 25 T

% Uk
(1]

Tanaka M. Spintronics: recent progress and tomorrows
challenges. J Cryst Growth,2005,278(1~4) :25

Zutic I,Fabian J,Sarma S D. Spintronics: fundamentals and
applications. Rev Mod Phys,2004,76(2) :323

Wolf S A, Awschalom D D,Buhrman R A,et al. Spintronics:
a spin-based electronics vision for the future. Science, 2001,
294.1488

Sun Fengwei, Deng Li,Shou Qian, et al. Femtosecond spec-

2]

[3]

[4]
tral studies of electron spin injection and relaxation in Al-
GaAs / GaAs MQW. Acta Phys Sin, 2004:53:3196 (in Chi-
nese) [NFA XL 7 A . 45 & 7 BF b L7 B ORETE A Ko
By EOGIE WS My B2 . 2004 ,53(9) : 3196 ]

Zou Jianping, Tian Lilin, Yu Zhiping. Simulation of spin—
polarized transport in SiGe/Ge/SiGe heterostructure. Chi-
nese Journal of Semiconductors, 2005, 26 (2): 299 (in Chi-
nese) [4RE V-, L AR R OF. SiGe/Ge/SiGe 545 A
8 A A B 3 A T AR 2 S 2 41 . 2005, 26(2) : 299 ]
Sarma S D, Fabian J,Hu X D,et al. Spin electronics and spin
computation. Solid State Commun,2001,119(4/5) .207

Wu Yu,Jiao Zhongxing, Lei Liang, et al. Electron spin re-
laxation and momentum relaxation in semiconductor quan-
tum wells. Acta Phys Sin,2006,55(6) :2961 (in Chinese) [ %
W, WmrE. RS T P T A e R B
. Y HE2EAR 2006,55(6) : 2961 ]

Yafet Y. Calculation of the g factor of metallic sodium.
Phys Rev,1952, 85(3):478

Elliott R J. Theory of the effect of spin-orbit coupling on

[8]

[9]
magnetic resonance in some semiconductors. Phys Rev,
1954,96(2) :266

Fishman G, Lampel G. Spin relaxation of photoelectrons in
P-type gallium arsenide. Phys Rev B,1977,16(2) :820

[10]



% 6

X b A 4

GaAs (110) & FBFA9 L T & e i 8 859

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Kong Linggang, Liu Xiaoyan, Du Gang, et al. Monte Carlo
simulation of in-plane spin-polarized transport in GaAs/
GaAlAs quantum well in the three-subband approximation.
Chin Phys,2006,15(3) :654

Ohno Y. Terauchi R, Adachi T, et al. Spin relaxation in
GaAs(110) quantum wells. Phys Rev Lett, 1999, 83(20) .
4196

Ohno Y. Terauchi R, Adachi T, et al. Electron spin relaxa-
tion beyond D’yakonov-Perel” interaction in GaAs/AlGaAs
quantum wells. Physica E.2000,6(1~4):817

Henini M, Karimov O Z, John G H, et al. Gated spin re-
laxation in (110)-oriented quantum wells. Physica E. 2004,
23(3/4) :309

Cheng Wengin, Liu Shuang, Zhou Junming, et al. Photolu-
minesence of (110) modulation-doped GaAs-AlGaAs hetero-
structures. Acta Phys Sin, 1993, 42(9):1529 (in Chinese)
(72 3O XURL, 386, % (1100 B B 38 1 45 2% GaAs-
AlGaAs 37 Jii 45 19 56 BOHO6 . 9 B 2% 4. 1993, 42(9)
1529 ]

Shang X Z, Wang W C, Wu S D, et al. Effects of indium
doping on the properties of AlAs/GaAs quantum wells and
inverted AlGaAs/GaAs two-dimensional electron gas. Semi-
cond Sci Technol, 2004, 19(3):519

Leosson K, Jensen J R, Langbein W, et al. Exciton locali-
zation and interface roughness in growth-interrupted GaAs/
AlAs quantum wells. Phys Rev B,2000,61(15) :10322
Lombez L,Braun P F,Carrére H,et al. Spin dynamics in di-

[19]

[20]

[21]

[22]

[23]

[24]

[25]

lute nitride semiconductors at room temperature. Appl Phys
Lett, 2005, 87.:252115

Paillard M, Marie X, Renucci P, et al. Spin relaxation
quenching in semiconductor quantum dots. Phys Rev Lett,
2001,86(8):1634

Xu Zhongying, Xu Qiang, Zheng Baozhen, et al. Optical
characterization of interface behavior in GaAs-GaAlAs mul-
tiple quantum well structures. Chinese Journal of Semicon-
ductors, 1990. 11(6): 416 (in Chinese) [#ffd . #5384 %
H. %, GaAs-GaAlAs Z i 7 BF LR P BOE2 F 5. k=
R 2£4.1990,11(6) : 416]

Tok E S, NeaveJ H, Fahy M R, et al. Influence of arsenic
incorporation on surface morphology and Si doping in GaAs
(110> homoepitaxy. Microelectronics Journal, 1997, 28 (8
~10).:833

Adachi T, Ohno Y, Matsukura F, et al. Spin relaxation in
n-modulation doped GaAs/AlGaAs (110) quantum wells.
Physica E, 2001, 10(1~3):36

Fishman G, Lampel G. Spin relaxation of photoelectrons in
p-type gallium arsenide. Phys Rev B,1977,16(2) :820

Liu L S,Wang W X.Li Z H,et al. Influence of interface in-
terruption on spin relaxation in GaAs (110) quantum wells.J
Cryst Growth,2007,301/302:93

Dareys B.Marie X, Amand T,et al. Spin dynamics of exciton
states in GaAs/AlGaAs multiple quantum wells. Superlattices
and Microstructures,1993,13(3) :353

Study of Electron Spin Relaxation Time in GaAs (110) Quantum Wells”

Liu Linsheng"*?, Liu Su', Wang Wenxin*', Zhao Hongming®, Liu Baoli®,

Gao Hanchao®, Jiang Zhongwei*, Wang Jia’®, Huang Qing’an'?®,
Chen Hong®. and Zhou Junming’

(1 School of Physical Science and Technology, Lanzhou University, Lanzhou

730000, China)

(2 Beijing National Laboratory for Condensed Matter Physics, Institute of Physics ,

Chinese Academy of Sciences , Beijing

100080, China)

(3 Key Laboratory of the Ministry of Education of MEMS , Southeast University, Nanjing 210096, China)

Abstract: GaAs/AlGaAs (110) multiple quantum wells (MQWs) were grown by solid source molecular beam epitaxy (MBE)

with a valved arsenic cracker cell. The optical properties of the undoped GaAs (110) MQWs were studied by low-tempera-

ture photoluminescence and time-resolved photoluminescence (TRPL), which show that a strong electron spin relaxation dy-

namic is dependent on the excitation power and wavelength at room temperature. In this material, the predominant spin

scattering mechanism [ D’ yakonov-Perel” (DP) mechanism ] for conventional (100) QWs is substantially suppressed. The ex-

periment data indicate that the electron-hole exchange interaction has a great impact on the spin relaxation time in GaAs

(110) MQWs at room temperature.
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