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MATERIAL PREPARATION

Position (cm) 𝑬𝒈
𝑶𝒑𝒕

(eV) - BF 𝑬𝒈
𝑶𝒑𝒕

(eV) – TP U (eV)

N1 3.73 3.32 0.15

N2 3.77 3.32 0.18

N3 3.81 3.34 0.19

N4 3.69 3.37 0.14

N5 3.49 3.30 0.18

N6 3.70 3.23 0.20

N8 3.80 3.28 0.18

RF-sputtered NiO thin films exhibit a polycrystalline structure with a strong (200) preferred 

orientation, enhanced by the position of the films.

Structural parameters vary across the substrate due to deposition-rate effects, influencing 

crystallite size and microstructural development.

Spectroscopic ellipsometry reveals wide-bandgap optical behavior (E₉ ≈ 3.6–3.9 eV), with optical 

properties governed by film thickness and microstructure, supporting their use in optoelectronic 

applications.

XXI SIMPOSIO PERUANO DE FISICA

NiO In
te

n
s
it
y
 (

a
rb

. 
u
n
it
s
)

N1

N8

(a) NiO (1h)

2.2

2.4

2.6

2.8

T
C

 2
0

0

0 1 2 3 4 5 6 7 8 9

4.181

4.182

4.183

4.184

4.185

4.186

4.187

4.188

a
 (
Å

)

Position (cm)

500 1000 1500 2000 2500 3000 3500 4000

Wavenumber (cm-1)

N1

N8

N7

N6

1106
1409

1561 3357
3514

Ni-O

Si(n-type)/NiO

A
b
s
. 
(a

. 
u
.)

N5

N4

N3

N2

Base pressure: 2.1×10-6 mbar, Working pressure:

1.0×10-2 mbar, Argon flux: 30 sccm

25 30 35 40 45
4

5

6

7

8

9

10

11

<D>XRD (nm)

R
o
u
g
h
n
e
s
s
 (

n
m

)

(c)

(d)

(e)

(f)

(a)

(b)

(c)

(d)

(e)

(f)

(g)
(h)

(i)

(j)

N1

N8

0

1 0

( ) / ( )
( )

1 ( )

( )

N

i

I hkl I hkl
TC hkl

I i

N I i





2( ) ( )gh A h E   

0

100

200

300

400

400 600 800 1000
0

5

10

15

20

25

 50°

 55°

 60°

 65°

 70°

 FitΔ
 (
°)

ψ
 (
°)

Wavelength (nm)

0,0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

k

 N1

 N2

 N3

 N4

 N5

 N6

 N8

n

1,5 2,0 2,5 3,0 3,5 4,0 4,5

2,0

2,2

2,4

2,6

Wavelength (nm)

( )

0 1

2

( ) (1/ 2)( / ) ( )gh E
h A h Li e

 
  




 

Band Fluctation

Tauc Plot

0,0

0,2

0,4

0,6

0,8

1,0

T
, 

R

NiO 1h  N1 

Glass

0 1 2 3 4 5 6 7 8 9

80

90

100

110

120

130

140

150

160

T
h

ic
k
n
e

s
s
 (

n
m

)

Position (cm) 0 1 2 3 4 5 6 7 8 9

2,05

2,10

2,15

n

λ =632.8 nm

Position (cm)

30 35 40 45 50 55 60 65 70

In
te

n
s
it
y
 (

a
. 

u
)

2q (degree)

2
0
0

1
1
1

2
2
0

(b) NiO (1h) N1 Y obs

 Y calc

 Y obs - Y calc

25

30

35

40

45

<
D

>
D

R
X
 (

n
m

)

1,5 2,0 2,5 3,0 3,5 4,0 4,5
0

2

4

6

8

10

12

14

(α
h
ν)

2
α
 (
×

1
0

5
 c

m
-1

)

 

Eg = 3.32eV 
TP

0

1

2

3

 BF

hν (eV)

N1 

Eg = 3.73 eV 

U = 157 meV


