
Study of Thermal Conductivity of Si  
and GaAs Quantum Nanowires1 

Ghassem Ansaripour2*, Saeed Emadi Azami3 

 

Lenovo
Typewritten text
https://jap.alzahra.ac.ir/ 

Lenovo
Typewritten text
Research Paper



                                                                                                                   



GaAs Si



( )r
h( )r rr

( ) ( )r r
h

( ) ( )
,

=
r

r r r
% h

( ), , , ,h

= -%

( )
1

1

=

-

h

l

r r

l

%



GaAs Si

0+ =

( )( ). ( ).

( )
=

( )

0- - - + =
% % % %

+ + =
% % % %

+ + =
% % %

l

D l



( ) ( ) ( ), , ,= - Dl l l

( )

3
4

2 20
 

2 1
=

-
l h

, , ,

/= h( ),D l

3
4

22 0

24
,  ,

2 1

D x
wire B B T

qs
x

K K T e
K T p dx x G x p

c e

    
D

x x c x x
x

12 1 2
40

1

, 1 1j

j

G x p p jp dy y S j y

2 3sin2

0
cos sin

u
n

nS u e d

( )
( )( )( )

3
4

2 20
 1 ,

2 1-
l h

1p

0p
wireK

                                                                                                                   



GaAs Si

1 1 1 1 1

qs U M B e ph

2
2

0

1
2=

0V

D

4
0

3

1

4

G
=

2(1 )G = -

=

1
1

B

V
p

D

1 / /=

2
2 2

21
2

1

2

*

-*

-

=

en1

m

                                                                                                                   



2
2 2

, 2
,

d t
d t

q q
v

tqdq

( 2 ) /dv/tv

2 2
, ,n d t d tnv q q

n

n
nV

q

B

B

n
K T

n m
n K T

m

e
c V

e

10
2

6.6 1010
2

3.28 10

1
9.58.6

G48.35 10-48.35 10-

8470=5700

5340=3350

                                                                                                                   



GaAs Si



300 400 500 600 700 800
80

100

120

140

160

180

200

220

240

260

T(K)

Si Bulk

 

 

U

U+M
U+M+e-ph

300 400 500 600 700 800
15

20

25

30

35

40

45

50

55

T(K)

GaAs Bulk

 

 

U

U+M

U+M+e-ph



GaAs Si

3000 /m s





GaAs Si





GaAs Si


