
a) b)

c) d)

GaAs
InGaAs

i-GaAs

i-InGaAs

n+-GaAs

e- e-

e-

e- e-

e- e-

30%

20%

10%
15%

25%

5%
0.1 Å/s

150
0.1 Å/s

110
0.2 Å/s

110
0.2 Å/s

150
In Rate:

V/III Ratio:

In
 C

on
c.

As4
Ga

GaAs
SiO2

1 μm 200 nm

500 nm

20 nm

e)

20 nm

f )

20 nm

g)

20 nm

h)



0 20 40 60 80 100
0

1

2

3

4

5

0

2

4

6

8

10

Al
C

on
c.

(%
)

Al
Si+ + Si++

Nominal
Si Conc.Si

C
on

c.
(1

/c
m

3 )

Distance Along * (nm)

×1019

-10 0 10

-30

-20

-10

0

10

20

30

x (nm)

z
(n

m
)

0.0

1.0

2.0

3.0

4.0

5.0

6.0

Density
(1/nm3)

-10 0 10

-30

-20

-10

0

10

20

30

x (nm)

z
(n

m
)

0.00

0.05

0.10

0.15

0.20

0.25

Density
(1/nm3)

a) b)

c) e)

Capping 
Layer

i-GaAs
i-AlGaAs
n+-GaAs

15%

0%

5%

10%

Al Conc.

50 nm

*

Line Scan Along *d)
Al+ Si++Si++



100 nm

b)

GaAs

HfO2
SiO2

Au

Cr

InGaAs

a)

2 μm

Top Gate

Contacts

NW

-8 -6 -4 -2 0 2 4 6 8
0.92

0.93

0.94

0.95
C

on
du

ct
an

ce
,G

(e
2 /h

)

Magnetic Field, B (T)

Data
Fit

-2 -1 0 1 2 3 4
0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

C
on

du
ct

an
ce

,G
(e

2 /h
)

Gate Voltage, Vg (V)

Data
Fit

e) f )

c) d)

-40 -20 0 20 40
0

20

40

60

80

100

x (nm)

z
(n

m
)

0

1

2

3

4

5

El
ec

tro
n

C
on

c.
(1

017
cm

-3
)

InxGa(1-x)As

i-GaAs

n+-GaAs?



20 nm

In Ga 

InGaAs

i-GaAs

a)

b)

Distance (nm)

2.0

4.0

6.0

8.0 Si concentration (10¹⁹/cm
³)

0

20

40

60

80

100

-15 -10 -5 0 5 10
0.0

Ga
In

G
ro

up
 II

I m
ol

e 
fra

ct
io

n 
(%

)



100 nm

b)

GaAs

HfO
SiO

Au

Cr

InGaAs

a)

2 μm

Top Gate

NW

-2 -1 0 1 2 3 4
0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6
Data
Fit

f )

d)

-40 -20 0 20 40
0

20

40

60

80

100

x (nm)

z
(n

m
)

0

1

2

3

4

5

El
ec

tro
n

C
on

c.
(1

017
cm

-3
)

InxGa(1-x)As

i-GaAs

n+-GaAs

c)

e)

-1.0

-0.5

0.0

0.5

1.0

B
 (

T
)

543210-1
g 

1.0

0.9

0.8

g
 (e

2/h)

g 

T = 1.7 K
B = 0 T

 g
 (

e2 /h
)

V  (V)
V  (V)

1.05

1.00

0.95

0.90

0.85

0.80

0.75

 g
 (

e2 /h
)

1.00.50.0-0.5-1.0
B (T)

5 V

1 V

3 V

-1 V

lφ ~ 400 nm, lso ~ 430 nm

T = 1.9 K

Contacts


