
2008A1900 BL46XU 

X AlN GaN
Structural evaluation for GaN nanodots formed on AlN films  

by small-angle x-ray scattering 

,
Kazuhiko Omote, Yoshiyasu Ito, Yuko Okazaki 

Rigaku Corporation 

AlN AlN GaN
GISAXS

X distorted wave Born approximation DWBA

AlN

X GaN, GISAXS, DWBA 

GaN
GaN

1

2

AFM

X X
SPring-8 BL46XU

BL46XU X 0.13050nm 9.5KeV GISAXS
CCD

0
X

X QZ

QY QY QZ

GISAXS ATX-GSOR 1
MOCVD GaN

2 AlN 100nm /SiC 0001 GaN



AlN 20nm
GISAXS 2

1 GISAXS ATX-GSOR

2 GaN GISAXS GaN
QY GISAXS AlN QY GISAXS

QY GISAXS QZ GISAXS



2 SPring-8 AlN
GaN

QZ QY GISAXS

QY = 0.40 nm-1, 0.25nm-1, 0.28nm-1

QZ QY GISAXS
QZ

GISAXS
QZ = 2.4 nm-1, 4.5nm-1,

4.5nm-1

GaN
3 X DWBA

3 , 4 4

3 GaN

GISAXS 2
1
4

1 DT H

DB 24.3 2  nm 27.6 3  nm 25.1 4  nm 
 28 2  27 2  24 3

a 0.43 2  0.21 2  0.26 3

0.21 1  0.25 fixed  0.25 fixed

DT 13.9 nm 21.7 nm 18.6 nm 
H 2.8 nm 1.5 nm 1.5 nm 



4 GaN

GaN a

    

GaN

GaN
GaAs InAs

GISAXS

1  K.Hoshino, et al., Appl. Phys. Lett., 85, 1262 2004 .
2  M. Miyamura, K. Tachibana, and Y. Arakawa, Appl. Phys. Lett., 80, 3937 2002 .
3  S. K. Shiha, E. B. Sirota, S. Garoff, and H. B. Stanley, Phys. Rev., B38, 2297 1988 .
4  K. Omote, Y. Ito, and S. Kawamura, Appl. Phys. Lett., 82, 544 2003 .


