NS NS NS NS NS N TN NS N N NS N N N N N N N N AN AN X

=X

it | o ek | S
@ ASUNET

et | i ekl | S
(o pSetel | (i ) G gl

@ ASUNET
HANAA ALY

oA DEAD DA ADEEADEDEAE AN EADE=

SN NN N NN NN NN AN N NN/

Y7
12

N AN AN A AN AN A AN AN NN NN EAEEANEENEAE N




BRSES CSED P EEo N EE0 N STON STON STON SEON SEON ST N STV SEONSEEN SEONSEONSEON SEON SEON SEON STV ST SE0 N

=X

it | o ek | S
@ ASUNET

et | i ekl | S
(o pSetel | (i ) G gl

“|

5
*

* &

Uy

df

| il gdugal

@ ASUNET
le

la

ds2
ol
.

(oul
HANAA ALY
ceAEEAEEAEEAEEAEEAEEAEEATE AT AT A A AN

SN NN N NN NN NN AN N NN/

Y7
12

PR AR A A A A A A A A




BRSES CSED P EEo N EE0 N STON STON STON SEON SEON ST N STV SEONSEEN SEONSEONSEON SEON SEON SEON STV ST SE0 N

=X

il o ==
@ ASUNET

et | i ekl | S
(O el 1§ w3 G ol

Al

b

*

b ey

2al) Gal j3Y) sla Jadad

* ® o0

Al Bala) o aglial) Allly

s

19 ol § bl d| ot el
(o=t

»

@ ASUNET
N]
Loy daa

(ol
it

b ogd cane 28 daasal) (ol 31 oda o
HANAA ALY

»

)
A g
i
okl e
—

<

oA DEAD DA ADEEADEDEAE AN EADE=

SN NN N NN NN NN AN N NN/

Yo
12

N AN AN A AN AN A AN AN NN NN EAEEANEENEAE N




Ain Shams University

Ain Shams University College of Women for
Arts, Science and Education
Physics Department

P-type transparent oxides for energy application

Thesis
Submitted to Physics department
Faculty of Women for Arts, Science and Education
Ain Shams University
For the Degree of PhD of Science
(Solid state physics)

Presented by

Hagar Mohamed Mohamed Abdelwahab
(M.Sc .Physics, 2016)

Supervision

Prof. Dr. Massarat Bakr seddek Osman

Prof. of Solid State Physics - Physics Department - Faculty of Women for Arts, Science and
Education - Ain Shams University.

Prof. Dr. Aziza Mohamed Saad Abu Al Saud
Prof. of Physics - Solid State Physics Department - National Research Centre.

Prof. Dr. Mostafa Abd EI Moemen Hassan Boshta
Prof. of Physics - Solid State Physics Department - National Research Centre.

A/Prof. Asmaa Rateb Mohamed Rateb

Assistant teacher Solid State Physics - Physics Department - Faculty of Women for Arts,
Science and Education - Ain Shams University

2021







Ain Shams University

Ain Shams University College of Women for
Arts, Science and Education
Physics Department

Thesis for the Degree of PhD of Science
(Solid state physics)

Presented by
Hagar Mohamed Mohamed Abdelwahab

Title of the thesis
P-type transparent oxides for energy application

Thesis Supervision:

Prof. Dr. Massarat Bakr seddek Osman

Prof. of Solid State Physics - Physics Department - Faculty of Women for Arts, Science and
Education - Ain Shams University.

Prof. Dr. Aziza Mohamed Saad Abu Al Saud
Prof. of Physics — Solid State Physics Department - National Research Centre.

Prof. Dr. Mostafa Abd EI Moemen Hassan Boshta
Prof. of Physics — Solid State Physics Department - National Research Centre.

Dr. Asmaa Rateb Mohamed Rateb
Assistant teacher Solid State Physics - Physics Department - Faculty of Women for Arts, Science

and Education - Ain Shams University.
Date of Research: /12021
Date of Approval:  / 12021 Approval Stamp:

Approval of Faculty Council: /12021 Approval of University Council:  / /2021







Ain Shams University

Ain Shams University College of Women for
Arts, Science and Education
Physics Department

Student name: Hagar Mohamed Mohamed Abdelwahab
Scientific degree: PhD (Solid state Physics).

Department: Physics Department.

Faculty: Faculty of Women for Arts, Science and Education.
University: Ain Shams University.

Year of M.Sc.: 2016

Year of Approval: 2021













DEDICATION

/ dedicate thes Theses fos,,

My Father" mercy of Allap on pivd’”,

My Mother,

My Scsters and Brother,

AU My Family, Friends, Colleagues, Supervisors
Who- always supporied and helped me during the







Acknowledgment







