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Fig.1 Schematic diagram of the pre-grown superlattices
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Table 1 Growth parameters and structures in each experiment

Kgis | 2ERA o I TR AR K S5 44 G

EKGiT | REBRS T R B A A S A AR K R
S1 P 450C ,2ML InAs,0.06 ML/s

D580C ,3nm GaAs 2 12 ,0.906,m/h

T s nAs,0. S,

S2 & @450C ,2ML InAs,0. 06 ML/
K 0.1ML {5 1. 667s

S3 % 450C ,2ML InAs,0. 06 ML/s
S4 P 450C ,2ML InAs,0. 2 ML/s
S5 = 500C ,2ML InAs,0.2 ML/s
S6 P s 400C ,2ML InAs,0. 2 ML/s

FFi) GaAs/AlGaAs #8 it . 2 J5 & GaAs ZIE 2. Al-
GaAs A K # R ¥ K 0. 6pm/h, GaAs [a] [ 2 ) 4 K
## K 1pm/h, SL1-SL3 H GaAs 2 i) 4 & o % h
0.45um/h, SL4-SL6 1 GaAs J2 I 4 K 3 % K
0.15pm/h.

HINIE 45 05 4w i N MBE B M L 7E 88 i R) U
(110 75 i) 4 HE A B8R Tmm 58 O R A 465 BSRRE B 4%
(9 (110) fige B Th7 78 O 27 B0 BE F 88K 2 B ke 1R . 4Rk
Jei W i BRI R AT B AR A AL SCE B R AR B . AR R AR
2 U AR A AR B R AR S 0D 2h, B ik
5 W B A L R A% ST B CAP JE h i (R e
h 50 % Fr s R 1 T AT 30 % B WA /K $52 I 10 0 1 AR
LU B 0 JE O H 1min. € A CAP & g ) B 1 2
B i GaAs'™ ™, nl LUk A DS JE ik (CrO, + HF
+ H, O) 5l 35 7 BE 1 3h TR 1 W QR $h 1R 5 /K i AR B LE
1 DEMRE M AlGaAs.

BT AlGaAs A b5 R BRI IK . P DL A 28 A Ak 5
CAP £ J& v 5 (110) f# P 9 AlGaAs X &
GaAs [X . [H I, 28 528 w4k 2 ff 3L it A MBE R 42 b
HEAT AN ERT  AlGaAs F1 GaAs Y & 5 2% B8 5% Wi 7
DUBLR 7 10 1A o7 e B AR A

2.2 (110)fRIEE L/ ZIRANE

H T (110D fiff 2 1 7 18 R /DN o 7E AP JE AR K o T8 15 )
Fi RHEED 3| W7 H 2 75 I 40, I 1 e A6 SH4E 19 oo
PLE R — R (100D & 1) 1 2 45 2% GaAs 41, 74 K
b e DAL RS R (] 422 0 W7 Ao VG I8 40 . AR S,
T 5 Fr T L[] R G 228 2ok B 00 JE ol R B AR AR AR R R
A% 1100 HIHH b, DR ER R ik A B AR S Ak X 5K
55 25 B R )

W KA B A 0 A B T %) 4H 4E BT A MBE % 45
JLFEAT /S A T2 Fo 5255 ST, S4~S6 FE 4T IR B 480 5 &
TR AUE HEAT R AME L SE 5 S2 A S3 T AE 4 IR I AU
HEHAT ZRAMNE . R AP FE A K B 2549 4 3nm
GaAs il 2ML InAs, 8% {05 2ML InAs. & 24 £¢ 5
GaAs fil InAs FJAERKER ARG INE 1 s,

3 #FR5iTR

TR JE XF (110) fifg B 2EFT AFMJE SRR I
3 i 5 Tl S 38 2% 1R X 45 SR R

60nm

400nm

j Onm

2 SEG S2 v R HE LI T ) A T UK AN AE ST R AR A O AR AR XY
AFM {%
Fig.2 AFM image of the superlattices with high composition

of Al after selective etching and overgrowth in experiment S2
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Fig.3 AFM images of the cleaved edge after native oxidation
and overgrowth in experiment S5 (a) and the substrate part af-
ter selective etching and overgrowth in experiment S2 (b)
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Fig.4 AFM images of the cleaved edges after native oxidation
and overgrowth (a) and that after selective etching and over-
growth in experiment S1 (b)
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Fig.5 AFM images of the cleaved edges after native oxidation
(a) or after CAP selective etching (b)
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Fig.6 AFM image of the substrate part after native oxidation

and overgrowth in experiment S1
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Fig.7 AFM image of the cleaved edge after selective etching
and overgrowth in experiment S2
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Fig.8 AFM image of the cleaved edge after selective etching
and overgrowth in experiment S3
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Abstract: Site-controlled InAs quantum wires were fabricated with the cleaved edge overgrowth method. First, AlGaAs/GaAs super-
lattices were grown on GaAs substrate by molecular beam epitaxy. Then,the sample was taken out of the MBE system and cleaved a-
long the [110] direction. After pretreatment,the (110) cleaved edges acted as a nanopattern in overgrowth. Experimental results
demonstrate that the pretreatment on the cleaved edge affects the overgrowth and that selective etching is better than natural oxida-
tion for site-controlled growth of quantum wires. High temperature degasification will induce pits on GaAs spacers,indicating that Ga
atoms can easily escape from (110) cleaved edges. Furthermore,the surface diffusion length of Ga atoms on the (110) surface is long
and the preferred diffusion direction of the atoms on (110) surface is toward [00 1].
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