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Self — assembled nanostructures in strained heteroepitaxy

LAM Chi-Hang' LUNG M T ! YOU Jian-Qiang?
1 Department of Applied Physics Hong Kong Polytechnic University Hung Hom Hong Kong China
2Department of Physics Fudan University Shanghai 200433  China

Abstract Arrays of nanosized three dimensional islands are known to self-assemble spontaneously on strained
epitaxial thin films. Other structures including anti-dots and quantum molecules have also been observed under ap-
propriate growth or annealing conditions. We discuss recent progress on kinetic Monte Carlo simulations of the
self-assembly of these structures.

Keywords self-assembled nanostructures strained heteroepitaxy kinetic Monte Carlo simulations new algo-

rithm

Ge St 4%
100

105
113 2

4—6

InAs/GaAs  InAs/InP -
Ge Si,_,/Si In Ga,_ /GaAs

* HK RGC grant No. PolyU —5289/02P
HK PolyU grant No. G - U197
2006 —01 -09
+ . Email C. H. Lam@ polyu. edu. hk

chttp //www. wuli. ac. cn



height (ML)

1 8%
exp —AE/KT . AE
5
1
6. 64 x 64 x 64
2.72A
8% .
i la 165b 1000K
600K.  1000K
600K
2 5%
10
1000K 2 a 600K
b

35 2006 8

B
15 0
(&)

a

<

{b)

1000K 20000 b 600K 10

Asaro — Tiller —
Grinfeld

(@)

2 6% 10
a 1000K
100ps b 600K 0.25s
u =0 0.04
3 723K 2 2%
ux
7
2048
3 2%
80

http //www. wuli. ac. cn - 627



89

1 Mo Y-W Savage D E Swartzentruber B S et al. Phys. Rev.
Lett. 1990 65 1020

C@00#00S00S00S00S00S00S00S00S00S0C0S00S00S00S00S00S00S00S00S00S00S00S00S00S0

Phys. Rev. Lett. 2006 96 210601

h- H 2005 34 11
M. Banks h-b
h-
h-b 10
10
Banks
m m
h-b
m h-b . m
fullerenes m =7.78 m=6.82 M- m=6.58
Banks m 3
. Banks m h-b

628 chttp //www

Ross FM Tromp R M Reuter M C. Science 1999 286 1931

Stangl ] Holy V. Bauer C. Rev. Mod. Phys. 2004 76 725

Orr B G Kessler D A Snyder C W et al. Europhys. Lett.

1992 19 33

Lam C-H Lee C K Sander L. M. Phys. Rev. Lett. 2002

89 216102

Lung M T Lam C-H Sander L. M. Phys. Rev. Lett. 2005

95 086102

Gray J L Hull R Floro J A. Appl. Phys. Lett. 2002 81 2445

Gray JL Hull R Lam C Het al. Phys. Rev. B 2005 72 155323
hitp //apricot. ap. polyu. edu. hk/pit

0090040000 S00S00S00S00S00S00S00S00S00S00S00S00SI0S00S0OSI0S0

Physics Web News 6 June 2006

J. Hirsch h -
Max Planck
h -
h-b
10
h -
Banks
m=12.85 m=8.75 m=7.84
m=5.21 -60 m=5.2.
h-b 100
m h-b

Physics Web 5 May 2006

. wuli. ac. cn



