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The formation process of the Ga(As)Sb layer on the GaAs(001) surface was studied by using a surface X-ray
diffractometer connected with molecular beam epitaxy (MBE), which was placed at the synchrotron radiation
beamline 11XU at SPring-8. During the Sb, irradiation on the GaAs(001) surface, the reflection high-energy
electron-beam diffraction (RHEED) pattern changed from the GaAs-c-(4x4) pattern to the (1x3) one. The
time-depending surface-layer structures were analyzed by a X-ray Crystal Truncation Rod (CTR) scattering
method. As the results, it was found that the GaSb surface layer was formed at the initial Sb irradiation, and
then the GaAsSb layer was additionally formed under the 1st GaSb surface layer. These results will give some

important information for considerations about the formation mechanism of high-density InAs quantum-dots.
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Fig.1 RHEED pattern obtained along [1-10] azimuth
(before Sb irradiation (a) and after Sb irradiation for 60
sec (b)).
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Fig.2 CTR spectra for GaAsSb/GaAs(001) as a
function of Sb irradiation time.
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Fig.3  Calculated CTR profiles for GaAsSb
/GaAs(001) structures.

LTWARWNWI NG, 20 GaAsSb O 2 JEHk
R S V72 % TUE As-Sb AT IE &
A EEITET IR ZE IR D Z &M
ol ZTO XD GaAs(001) i~ Sby
ST K % GaAsSb B OEAGEEAHI D TH S
DT o7z, T 0 Sb B o> CTR HEL % &
D OB EIEIT. GaAsSb/GaAs & D5 72
RHEIC W THERFIEIC R D bDLE
Abivd,

SRoNE
ABFFETH B 221272 - 72 GaAsSb/GaAs
(00)Z B FIZ InAs D SK & 21T - 1= 4%

HOEOY X BB ERALED . ETIE

wetting J& O 0B A i A FEAI R D LB

HD, T wetting JEREEEEELE Ny b

B E I TBBERERER D DD EE X B,
FFIZ GaAsSb & 2> & O R AT Sb JF 1~ D 2 )
ROV END D, ILICEBERY O
B IC B W TR OREEZEI a7 Ly
o AOMBINEIZOWNWT LR EE NS,
INDDRRE AN = X LD A IR
HIH & 72 GaAsSb/GaAs(001) & # i 3 L OY
InAs REFMORENEZED D Z LITXD
BHEECTHh OB —7 InAs & Ry hOH
CIERE DSBS N 5,

B W

[1] K. Yamaguchi, K. Yujyobo, and T. Kaizu, Jpn.
J. Appl. Phys. 39 (2000) L1245.

[2] K. Yamaguchi and T. Kanto, J. Cryst. Growth
275 (2005) e2269.

[3] M. Takahasi, Y. Yoneda, H. Inoue, N.

Yamamoto and J. Mlzuki, Jpn. J. Appl. Phys.
41 (2002) 6247.

*¥—9U—FR
CANTUAF— 7T AL ) T(SKKEE
TR DO F DR BN Z o TGS b 23

RETDHREERD 15T, EWHIZIZFE

H7e 2 WL ENE 2V . & D% R RE )

HOMGRMEEZBZD &3 RITHRBREICE

b7 DR E— K,

— 114 —



