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Reduction of Rotational Twin Formation in GaAs by Irradiation of
Group III Atoms to Si (111) Substrate

Daiki ITO, Hiroaki TACHIKAKE, Hidetoshi SUZUKI, Atsuhiko FUKUYAMA, Tetsuo IKARI

Abstract

We tried to reduce the domain of rotational twin in GaAs layer grown on Si (111) substrate by pre-evaporation of
group III atoms before the layer growth. Ga and In atoms were used as pre-evaporating materials. GaAs layers were
grown by conventional molecular beam method under various V/III ratios. By Ga pre-evaporation method, the domain
of rotational twin increased. In contrast, the twin domain decreased by In pre-evaporation method. We found that the In

pre-evaporation method was effective at V/III ratios between 30 and 100.
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Fig. 1 A schematic model of rotational twin in GaAs on Si
(111) substrate.
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Fig. 2 RHEED patterns of Si (111) surfaces
prepared by (a) 1 monolayer of GaAs growth, (b) 2
monolayers of In evaporation, (c) 2 monolayers of
Ga evaporation.
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Fig. 3 Lineprofiles along dashed lines on RHEED

patterns shown in Fig. 2.
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Fig. 4 Surface SEM images of grown samples on Si
(111): (a) 1 monolayer of In evaporation, (c)
Imonolayer of Ga evaporation, (¢) 1 monolayer of
GaAs grown. (b), (d), and (f) 100 nm of GaAs layer
grown on the samples shown in respective left images.
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Fig. 5 Rotational twin ratios in GaAs/Si (111) grown
with Ga evaporation (half filled squares), In
evaporation (filled circles) and without III group
evaporation (open squares) as a function of V/III
ratio.



22 RN

okk
Sie

4. $58

AMFFETIE, Si(11DFER FIC GaAs HFE A al R SH D E
(2, FERERIC Ga b L<IiT In @ M ETH & e L, [m#s
PRI A2 LT D LI, ZDOAH =X
AT 2HAEGLIELHNE LTEREITo T2, KE
BT T FEHHEICE D B9, VI 3 k& < 225 & [E#EE M
s bl U VAL b 100 BAE Tk I BRAGKG O R 13 A
IADTRNENRS Doz, In HAGEIT ) SHERLORE LY
[ LI — 05, Ga BEHE TIXZ DA R E < 72
ST, LLEOFERE S VI H30 LLE 100 DL T O T,
Si FEARF H~D In A 23 BN S IKIIC A TH D Z &
ARV =¥ (W

Ga b L< T In BHAIZ LY FNEI GaAs & InAs D 3
WICE DI D R S i, I, MR E SR S 203
GaAs EAHNCTE 5 3 WonEHOYA Xk, fEpkE%
WZEHER G LA N S WGRHZ E/NE <, EIR S ES K &
TeBIEHONTREL RDLEMIZH -T2, UL EOFRFER
v, IO 3 RILHOV A XNEEENRREAEICKE S F
BE2RIFLTEY ., In 612 L D InAs BN GTA X%
M E®ED T & T, GaAs FEIEE R ORI & B S 72 AT RE
PEARIE &7z,

SE Xk

1) G Wang, T. Ogawa, T. Soga, T. Jimbo, and M. Umeno: “A
detailed study of H, plasma passivation effects on GaAs/Si
solar cell”, Sol. Energy Mater. Sol. Cells, Vol. 66, pp. 599605,
2001.

2) FRIRER fR: M-V EEE R, BERAR, 1994.

3) R.E.Algra, M.A. Verheijen, M. T. Borgstrom, L. Feiner, G.
Immink, W. J.P. van Enckevort, E. Vlieg, and E.P.A.M.
Bakkers: “ Crystal Structure Transfer in Core/Shell
Nanowires” , Nature 456(2008)369

4) Y. Kitauchi, Z. Motohisa, Y. Kobayashi, T. Fukui: “Structural
transition of InP nanowires grown by selective-area
metalorganic vapor phase epitaxy”, & 7I1&HE(E FR ;T
WFgE# s, SDM. Vol. 108, pp.19-22, 2009.

5) Y. Moriyasu: “In #£#512 K % Si(111) Fifi~?D GaAs il
B D [E]HiA A A8, private communication



	工学部紀要2013.pdf



