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Fig4 1D GISAXS intensities in the horizontal (Q;=0.58 nm’') direction measured and simulated with incident X-ray beam along
different azimuths (#). (a) GISAXS intensities measured with incident X-ray along ¢=0°, 30° and 45°, (b) measured and simulated at
¢=0°, (c) measured and simulated at ¢=30°, (d) measured and simulated at §=45°
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Table1 Comparison between AFM results and GISAXS simulation parameters of the GeSi QDs sample

BH BFRRAK BEFRRE BTYREHE il
Parameters Base width /nm Height /nm QDs density /10”5 nm? Average distance /nm
AFM i AFM results 90+5 102 4911 110£10

GISAXS #l4 GISAXS simulation 90 6 5.8 105

4 it

% MBE J5 B4 80 GeSi B T AR HT TR
485 GISAXS W&, BENBELER P HAN TS
Bigfr, BT RREIRE; RIEASFEREG
REIEAF LM GISAXS T EZERHER, o
BT RBAERMFE. BT GISAXSBEEFETAR
st RAMAFHLGEER, RIVBE APM IIE
%R, R DWBA ERIARAERISHER, F
F 5GISAXS B3R RT T —4E M4t
#l, EHSGRSTRMBFSME, £ GISAXS
MR IKE GeSi B FART FERAUMHEEHE
B, BB GeSi BB F RERHEWERHNAER T B

X3k

1 259, Hak XXM, % REvESRYR,
2000, 24: 1185-1190

JIANG Xiaoming, JIA Quanjie, ZHENG Wenli, et al.
High Energy Phys Nucl Phys, 2000, 24: 1185-1190

Jiang X M, Metzger T H, Sztuchi M, et al. Nucl Instr
Meth Phys, 2003, B200: 4045

IR, 2K, 8. BEAR, 2004, 27(6): 409412
HE Qing, JIA Quanjie, JIANG Xiaoming. Nucl Tech,
2004, 27(6): 409412

Renaud G Lazzari R, Revenant C, et al. Science, 2003,
300: 1416-1419

Renvenant C, Leroy F, Lazzari R, et al. Phys Rev, 2004,
B69: 035411(1-17)

Levine J R, Cohen J B, Chung Y W, ez al. J Appl Crystal-
logr, 1989, 22: 528~532

Renvenant C, Renaud G Lazzari L, et al. Nucl Instr Meth
Phys, 2006, B246: 112-117

Naudon A, Babonneau D, Petroff F, ef al. Vaures Thin
Solid Films, 1998, 319: 81-83



254 B &K R LKk
9  Schmidbauer M, Wiebach T, Raidt H, et al. Phys Rey, 15 Dubcek P, Desnica U V, Desnica I D, et al. Nucl Instr
1998, B58: 1052310531 Meth Phys, 2003, B200: 138—141
10 Richard M I, Schiilli T U, Wintersberger E, ef al. Thin 16 Roth S V, Artus G R J, Rankl M, et al. Physica, 2005,
Solid Films, 2006, 508: 213-217 B357: 190192
11 Kovagevié¢ I, Piva B, Dubtek P, ez al. Appl Surf Sci, 2007, 17 Buschbaum P M, Roth S V, Burghammer M, ez al.
253: 3034-3040 Physica, 2005, B357: 148151
12 Leroy F, Eymery J, Buttard D, et al. J Crystal Growth, 18 Vineyard G H. Phys Rev, 1982, B 26: 41464159
2005, 275: €2195—€2200 19 Sina S K, Sieota E B, Garoff S, et al. Phys Rev, 1988,
13 Stangl J, Holy V, Springholz G et al. Mater Sci Eng, 2002, B38: 2297-2311
C19: 349358 20 CuilJ, He W, Jiang X M, et al. Appl Phys Lett, 2003, 83:
14 Hanke M, Grigoriev D, Schmidbauer M, et al. Physica, 2907-2909
2004, E21: 684688 21 Lazzari R. J Appl Cryst, 2002, 35: 406421

GeSi quantum dots studied by grazing incidence small angle X-ray scattering
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Abstract Synchrotron radiation X-ray was used to carry out the grazing incidence small angle X-ray scattering
(GISAXS) studies on GeSi quantum dots (QDs). The QDs sample was grown by molecular beam epitaxy method. Is-
GISAXS program was used to simulate the GISAXS experiment data, the input parameters such as shape, size and
inter-islands distance were obtained from atomic force microscopy observation, and the Distorted Wave Born Ap-
proximation theory and appropriate distribution function were employed to simulate the 1D and 2D GISAXS experi-
ment pattern. The simulated results fit the experiment data very well, which proves that the GISAXS is an effective

method to probe the microstructure information about shape, size, and distribution of GeSi QDs.
Key words GeSi, Quantum dots, Grazing incidence small angle X-ray scattering (GISAXS)
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