Republic of Iraq

Ministry of Higher Education

& Scientific Research

University of Baghdad

Institute of Laser for Postgraduate Studies

Investigation of structural, optical and
electrical properties of prepared nano CuS thin

film

A Thesis
Submitted to
The Institute of Laser for Postgraduate Studies,
University of Baghdad
In partial fulfillment of the requirements for the
degree of Master of

Science in Laser / physics
By
Alia’a Majid Yahya Al-Ta’ay
Supervisor:-
Dr. Zainab Fadhil Mahdi

April 2012



In this work, nanostructure copper sulfide (CuS) thin films at different
temperature of substrate and thickness (120,200,750) nm have been
acquired by chemical spray pyrolysis method. The X-Ray Diffraction
(XRD) measurements of all films appeared polycrystalline structure and
possessed a hexagonal phase with strong crystalline orientation (103).
atomic force microscopy (AFM) results perceived that all thin films have
nanoscale grain size around 80 nm.

The linear optical measurements showed that nanostructure CusS thin
films have direct energy gap.

Nonlinear optical properties experiments were performed using C
switched Nd:YAG laser Z-scan system. The nonlinear refractive index r
and nonlinear absorption coefficient f were estimated at differer
thicknesses of nanostructure CuS thin films for different intensities ¢
laser. The type of n, was positive with self-focusing for all samples als
reveres saturation absorption (RSA) was estimated with two photo
absorption (2PA) and three photon absorption ( 3PA) were obtained.

The electrical measurements demonstrated the ohmic behavior in (I-\
characteristics for all thicknesses of thin films .Also D.C measuremen
revealed that the electrical activation energy (Ea) decreases with increasin
of thickness of thin films.

The Hall effect measurements confirmed that the nanostructure Cus thi
films are p-type and the charge carriers concentration (n) were increase
with increasing of thickness. Hall mobility (u) decreases sharply with tk
increasing of thickness of thin films.

A.C conductivity increased with increasing thickness of thin films. Th
factor of (s) which determined the type of transfer mechanism we

extracted and in our study it was less than 1 that means C.B.H mechanisi
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