Faculty of women for Arts, Science and Education

Preparation and characterization of PbSSe
nanomaterials for electronic and photovoltaic

applications

A thesis submitted by
Rasha Said Ibrahim Hegazy

For

The PHD of Physics Degree in Science
A Dissertation Submitted for
Physics Department, Women’s College for Arts, Science and Education

Ain Shams University, Egypt

Supervisors
Prof. Dr. Hayam Abd El-ziz Ali EI-Zahed Prof. Dr. Fatma EI-Sayd Terra
Prof. Dr. Inas Ahmed Kamal EI Zawawi Ass. Prof. Emad EI-Din Mohamed
Ass. Prof. Gehan Mohamed Mahmoud El-Menyawy

Fahim






Thesis title: Preparation and characterization of
PbSSe nanomaterials for electronic and

photovoltaic applications

Author’s name: Rasha Said Ibrahim Hegazy

Supervisors

Prof. Hayam Abd El-ziz Ali El-Zahed
Prof. of Solid State, Faculty of women for Arts, Science and
Education- Ain Shams University
Prof. Fatma EI-Sayd Terra
Prof. of Solid State Physics, National Research Center,
Cairo.
Prof. Inas Ahmed Kamal EI Zawawi
Prof. of Solid State Physics, National Research Center,
Cairo.

Ass. Prof. Emad EI-Din Mohamed EI-Menyawy
Ass. Prof. Dr. of Solid State Physics, National Research
Center, Cairo.

Ass.Prof. Gehan Mohamed Mahmoud Fahim
Ass. Prof. Dr. of Solid State Physics, National Research

Center, Cairo






Supervisors and Referees

Thesis title: Preparation and characterization of
PbSSe nanomaterials for electronic and
photovoltaic applications
Author’s name: Rasha Said Ibrahim Hegazy

Supervisors

Prof. Inas Ahmed Kamal El Zawawi
Prof. of Solid State Physics, National Research Center, Cairo.
Ass. Prof. Emad ElI-Din Mohamed EI-Menyawy
Ass. Prof. of Solid State Physics, National Research Center, Cairo.
Ass. Prof. Gehan Mohamed Mahmoud Fahim

Ass. Prof. of Solid State Physics, National Research Center, Cairo
Referees

Prof. Hayam Abd El-ziz Ali El-Zahed
Prof. of Solid State, Faculty of women for Arts, Science and Education

Ain Shams University.

Prof. Fatma EI-Sayd Terra

Prof. of Solid State Physics, National Research Center, Cairo.

Prof. Mohammed Mounir Saad FiDien
Prof. of Physics, Faculty of Science, Cairo University.

Prof. Mortada Ibrahim Yousief Ali
Prof. of Expermental Solid State, Faculty of Science, Domyat University.






a1 Chan 11 &) vy

Lag 130 Ulaa (oalf &b daad) ™
" LI o Mgl gt UiS

aslinl) ) o

el By g

£y Ay






To
My dear husband,

my Rind son and daughter
and my family







Acknowledgement






ACKNOWLEDGEMENT

First of all, I would like to thank ALLAH who gave me the
strength for accomplishing this thesis.

I would like to express my thanks and gratitude to Prof. Dr.
Hayam. El-Zahed, professor of physics, Physics Department, Faculty
of Women for Arts, Science and Education, Ain Shams University
for her help, guidance, close supervision and cooperation through this
work.

I would like to express my deepest feeling of gratitude and
appreciation to my supervisor Prof. Dr. Fatma Terra, professor of
solid state physics research, Solid State Physics Department, Physical
Division, National Research Center, Cairo, Egypt. Her generous
support for suggesting the research point, and her critical comments
allowed having successful thesis. Besides, her advice was most
valuable to understand the obtained results for this thesis

Special thanks go to Ass. Prof. Dr. Emad EI-Menyawy,
assistant professor doctor of solid state physics research, Solid State
Physics Department, Physical Division, National Research Center,
Cairo, Egypt for his kind guidance starting from checking the point
research, guidance through the experimental preparation of both the
nanomaterial and thin films, helping in experimental results and
discussion and writing the thesis. Besides, his support, his
encouragement and constructive comments during this work.

I would like to express my thanks to Ass. Prof. Dr. Gehan
Fahim, assistant professor doctor of solid state physics research,
Solid State Physics Department, Physical Division, National



Research Center, Cairo, Egypt for her supervision and valuable help
during the electrical and Hall effect part of the thesis.

I would like to express my thanks to Prof. Dr. Inas El
Zawawi professor of solid state physics research, Solid State Physics
Department, Physical Division, National Research Center, Cairo,
Egypt for her supervision and valuable help.



Contents



