People's Democratic Republic of Algeria
ol Giad) g Mad) alatl) 5 3
Ministry of Higher Education and Scientific Research

University Mohamed Boudiaf of M’Sila Alially Cilua gy dana Azala

Faculty of Science a5 lal) & LS
Department of Physics gl 2l a i
2026/01/18: b Adsesal 2026/ <. 514/

" sialall mlydng /N.LL‘ PR PN

gl (g lee (3)30) Gl el 3l a5 ) 2y
Agaal) duxigh randy - | and jualae AU
ol 35 e 20U Aad) Allad Al all Ales ) S3e shape debise )50 () o8

gl diBlial) diad Gllhal) il g an) | /Al £ s gall
il
e g g ksl A el g Ay 5 yiSIYI
Eu\ 23)) O 1 oadiadl) CdLiClz—S )l
L.;)LAC. ).l:jya e L
&
2025/06/18 | e 2smaall dmis s put )l | Al ue Al pm e | 21gall cL 38 | Electronic band
Jlea Ble ; phaall structure and
S s A g 1] oakedl) Ol[l)ticalt "
SR 5 o il characteristics
: of new lead-free
Sl 1 ke el halid e
K alide perovskites
e for solar cell
applications based
on DFT

Lo el Ll
B\ gz )

OFE 4 o Lo 3 gan 8 Lllaaiul (B) (rall (e callay Bl oda & jaual




DEMOCRATIC AND POPULAR REPUBLIC OF ALGERIA
MINISTRY OF HIGH EDUCATION AND SCIENTIFIC RESEARCH
UNIVERSITY OF MOHAMED BOUDIAF - M’SILA

FACULTY OF SCIRNCES DOMAINE: SCIENCE OF MATTER
DEPARTMENT OF PHYSICS S —

vy oo v OPTION : MATERIAL PHYSICS

Memory Submitted for Obtaining
Diploma of Academic Master

Prepared by: Ali Saoucha Abdellah

TITLE :

Electronic band structure and optical characteristics
of new lead-free halide perovskites for solar cell
applications based on DFT

Defended on: 18/06/2025 before the jury composed of:

Dr. Saber Saad Essaoud University of Msila Chairman
Dr. Djamel Allali University of Msila Supervisor

Dr. Rabie Amari University of Msila Assistant Supervisor

Dr. Ammar Boukhari Univefsity of Msila Examiner

Dr. Elhadj Benrezgua University of Msila Examiner

Academic Year: 2024/2025




Al &kl Ragal) &y 530 ) Ay ) ggand)
Al Gl ) adasll 50 3

dalall a gl s (laa

slAdll c g 2

A gall £l 3ed ; Lamadl 3

aluaall - walbogs apa0 anals
Université Mohamed Bowdial - M sila

S iadal) Balgeds Jail Aadia § S
Al Ghgdie ¢ lUall KIK~3
Ol gis Gl
A guall g A g iKY (Ao galil) ailadd) A o

CdLiCl;5 «S
b O Ad Sl Adalll alal 2025/06/23 : a5z AdBlial) o

M‘ -&_QL'MA . dana Z\AALA SL_\&&.. ] ( LAA. \/\_C
- : =, 3 =
\))5.&} \ﬂ‘).um

Al Calia g1 dasa daala -2 - _pialaa i las Lﬁ)‘dﬁ
el cBlia ¢ dane dadla et - palaa il @4)5\ 6Ju§
Ladlia Lall il p denn dadls -l pmlaa il Zlallds)) o

2025/2024 : Asalall Al




