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� 1  GaAs/GaAsSb`ab��_$I ¡¢�£¤¥� 

Fig.1  Schematic diagram of the GaAs/GaAsSb superlattice: (a) 

shutter switch order and (b) superlattice structure 
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Table 1  Effect of the growth temperature on the As/Sb  

exchange 

Sample T
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/� D/nm t
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/nm t
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/nm 

1# 600 23.6 23.3  0.28  

2# 500 24.3  23.9 0.36  

3# 400 24.6  24.2  0.40  
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Fig.2  HRXRD curves of the GaAs/GaAsSb superlattice grown at  

different temperatures 

-5000 -2500 0 2500 5000

 

 

 

 

1#

I
n
t
e
n
s
i
t
y
/
a
.
u
.

T=600 �

T=500 �

 

 

2#

 

T=400 �

ω/arcsec

 

 

5

4

3

2

1

-5

-4

-3

-2

GaAs

3#

 

0

-1

–

–

–

–

–

–

–



� 11�                               ������������� Sb/As!"#$%&                            '1985' 

 

�����Sb �����	
�

����GaAs�� Sb��	
��
�� 5, 10, 

60� 120 s, ���� Sb����� 2.7×10

-4

 Pa��

���� 600 ��3����� X!"#!$%&

"'( 3�)*�+,-�. 2�/0� X !"#

!$%+,123�4 56789:; D<GaAs

�= t

GaAs

� GaSb�= t

GaSb

'. 2� 

>. 2 ?@AB3�GaAs �� Sb ��	
�

10 s��t

GaSb

C� 0.23 nm�
��
DEF 30 s��

t

GaSb

GHIDE�� 0.27 nm�JKLDE
��


MN t

GaSb

COIPQ�RSTU+,.V�� Sb �

�W�	 Sb/As XYZ*J[\]�^
��
F

10 s�_`�Z*abcd�e 30 sf As/SbXYg

hiFjk�lmIn� GaSbod��6����

HRXRD&"R�@pqBF±5rs�6����t

uvwOIVxy��z{|RB��TU}~��

Sb�
��
N4 5?� Sb��wPQl_��

od� GaSb �H�� 1 ML�.V Sb/As XYZ*

���?� GaAs��.��Sb��� GaAs�?�

�w\�� 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 3  �� Sb()*+� GaAs/GaAsSb	
� HRXRD
� 

�� 

Fig.3  HRXRD curves of the GaAs/GaAsSb superlattice grown at  

different Sb soak times 
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Table 2  Effect of Sb soak time on As/Sb exchange 
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4# 10 23.2 23.0 0.23 

5# 30 22.9 22.7 0.27 

1# 60 23.6 23.3 0.28 
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Fig.4  HRXRD curves of GaAs/GaAsSb superlattice grown  

under different Sb fluxes 
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Abstract: High quality GaAs/GaAsSb superlattices were grown by molecular beam epitaxy (MBE) and the Sb/As exchange action was 

characterized by high resolution X-ray diffraction (HRXRD). The Sb desorption from the GaAs surface increases with the increase of 

substrate temperature, causing a net decrease in Sb composition. The Sb flux and the Sb soak time have no obvious effects on the Sb/As 

exchange. It is shown that the exchange action was restrained on the surface and the Sb diffusion in GaAs was limited.  

Key words: MBE; heterostructures; superlattice; Sb/As exchange 
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