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ASTUDY OF THE OPTICAL PROPERTIES OF
SELENIUM THIN FILMS

SUMMARY

We prepare of Se thin films by vacuum evaporation techniques:
1-preparation of se thin films by vacuum evaporation techniques:

Se thin films were deposited onto cleaned glass substrates (Sall Brand) by
vacuum evaporation techniques (Edward Auto306) ( pressure 10° mbar)
from se element powder of 99.999% purity. The glass substrates kept at
room temperature.

The samples then annealed in air under temperature “70°C , 100°C ,
120°C”.

1-1-X-Ray Diffraction studies of a-se samples :

The structural properties of these samples were studied by X- ray
diffraction (XRD) before annealing.

The X-ray diffraction spectra of se thin films befor annealing showed
that the un crystal structure of the films Fig(3-1), we sure by take image
in SEM.

1-1-2- Optical studies by Spectrophotometer:

We take the measured transmittance of selenium thin films.
and we take transmittance spectra of glass substrate, for measure
refractive index of glass.

1-1-3- Optical studies by Smooth envelopes method:
in our search we depends on transmittance spectra (T (1)) to determine

refractive index and film thickness, by determineT,, T (max and

Max? " min
minimum value of transmittance ) , that in wavelength range (500-
2500nm) , we calculated refractive index then we calculate film
thickness (1.652 pm) and then by Using absorption coefficient values

the optical band gap has been determined( E, = 2.19v) by draw (@) as

a function of (Nv), using equation (3-17).we calculate Extinction
coefficient (k) using equation(3-18),which showed that absorption
coefficient very small, and then we calculated the real and imaginary part
of the complex permittivity respectively ¢,,¢,. In same steps we
calculated refractive index, film thickness, the optical band gap,
Extinction coefficient (k) and ¢,,&, of the second sample of selenium.



1-1-4- Sellimier equation:

B A?

n= AS+/12$_C2

The value of constants is A =31, B, =298, C, =404

From Sellimier equation for se thin film we calculated refractive index ,
and compared the result with our experimental results ,we noticed it was
the sam .

2 - X-Ray Diffraction studies of a-se samples after annealing:

The deposited films annealed at varies temperature (70 C°-100C°-120C°
)We found that the best structure of the annealed se film at (120c°) ,

showed in Fig(5-1).and we sure by take image of SEM ,Fig(4-2)and
Fig(4-3) .

2-1- Optical studies of selenium samples after annealing:

We use the same method which used in amorphous state .we found
decrease in thickness and optical band gap, increase in refractive index.

We generalized the same previous results over the deposited Se thin films
on quartz substrates , then the results were so congruent.



