ol ol alll o

ags2aElloldl

King Saud University

duageul dw ol A looll

1& agcu Ellodl dcola
S

PE
roglell 4

sl 3all) A o) giSal) galipd Jaldd) JLEAY) odle)
21447 g“““)ﬂ‘ e\.ﬂ\ Cra djif\ ‘;ub.ﬂ‘ Juadll

s Wlald) b Hall C\_a\jja_ma.uﬂhj\‘j ¢l jall ?“‘“9" ¢L jaall ‘;Ao\J)ﬁJM Cuol_i).d Jelal Hlaay) Q) 8 gan
U g i Ly (g

¢ Dhally 7 L) gl Gl BIEQ
#2025 /09 /15 21447 [03 /23 oY) * YAl Yl
#2025 /10 /06 21447 [04 [14 O5Y) ** Al 48 ) S~
LA 2asy GO /s | gl sy
(s JB|CA ) alua 12- 9 a0y il Gl HLEAY) 2 e
(GaY saa ddua/callda JS3 <l yidll) Walua 9:v o delad) (e o g8l <) LAY 2o e

\

A Al Al 8 e Ay lla (35S0 5 ol a1 Jal o 3l Aslad A 58 aalie sl A

Lkl e Ul AR g g Al DA Al 8 Y
Al Y Al Gaill aa g s ¥y (ad) G A 2sa s ds (ALY

Al 4 Jal o e b daad) O34 (e el jUadll oy Cogus
ey G Bl (e LAY G855 Sl 5l CBL n a8 aladiuly JUEAYIAE 5 e e S5 0
b i ey alle Al A5 50 3 el o 1 HLaa¥) ded ) Jlsadl (ladacal aae 1

& 5 90 paal | Sh dvarads 3 IS SV 28 el pe Joal sl Glilall 5 COall muen e Y
JL.‘BY\ g;—°' :*3,)} d}‘ JPJ d—‘§ T’J".A\A“h O‘J—b ?.-EL“SJ )1,13';‘){\ e L;SJ“‘M ‘»")'.Al\ @ (Seminar) 3)-*'41&0

S alipall - Al SalSsall - 2SI 1SS0 1A waaia) gall ok ZdUall/ Ul s jomsy saal 5 duds *

Soalll el 58 - AN ANl ol 3 - A s ey 58 Al Gl bl G cpe Ul L Ay caaal g dlat
A seall g Adall e 5l - Al o sle g sanaiall 28Ul - Ay 5 sill ol 3adl) - A Al - Calila) g

el Ll 5l salee gge o 3 pall JRLEN LA o slall 3 el s AU/l e )

Al Al <)

Al cidaada

LJaLil

_/

www.ksu.edu.sa

cscience@ksu.edu.sa

9 AN 68goll
9 HAI Iy U

+977 1 ETVIEoE @ila
+9717 1l ETVErol JALe

wibgll ylgic
RGSA8707

Auagoul dy ycll dAlooll
lEol yau Yl FTEoo U.un



ol ol alll o

......................... ;o9 I duageudl dy el A LooJl
. agcw Ellodl dcola
......................... -yl PE
........................ cilasl ol King Saud University rogLel s
4 N
1dq slhal) @l jRal) cila jia
(clailall g Sal) asan) 1 A sY) 43,60
tal_lReferences Content il giaa) JeliSubject
e Angular momentum L5504 alldses o
e Three dimensional problems Slagl &6 S s @
i . . s o ) Suilaa
Quantur’.n. mt:;:hanlcs o Approximation methods for G VA Ay 5 5k e ool L5y
BYZ Zettili. 2" Ed. Stationary states Quantum
Mechanics
Classical Dynamics of | e Lagrangian and Hamiltonian Osilala 5 il 2 Saalins @
Particles and Systems Dynamics LS h S8l 0| L
e Central-Force Motion Laldll pall 4,100 o Al LSl
By: Thornton and e Special Theory of relativity Classical
Marion, 5% Ed. .
Mechanics
Introduction to e Electrostatics (including (anai) A3SLall 450 el @
Electrodynamics, solution techniques for Jiatll iy 2 seall Jall (3 5k . .
potentials of specific (224l 4'*“1"')?3" ‘ Lf‘*’“l"*m
By: David Griffiths, symmetry) L Glliad) o Ayt
4™ Ed. e Magnetostatics Gnnlaling 5 Sl il sall @ Classical
i L HLaEn) g laad g
° Electromagnetlc waves. (e LEE) 5 aad 53) Electrodynamics
(generation & propagation)
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Quantum Mechanic a8 Sl 143 ) g
e The Harmonic Oscillator <38 51l Qille
e Angular Momentum and addition of | AS_all 2 aaa 5 43 5) 3 38 jall 4ife
angular momentum Al
e Time-Independent Perturbation e oo il @l jlaa¥ 4y )laie
Theory Gl e daaiaad) Gl jlaiaVl 4 Hlate
e Time-Dependent Perturbation coidall 4y ylate
Theory
e Scattering Theory
Reference: Quantum Mechanics, 2nd Edition. Zettili.
ALY Adad) ol jed 2Ll
Solid State Theory ) sall 4y i 148 4
e Wave Diffraction and The 4laall GlSudll s oo gall 3 gnlle
Reciprocal Lattice A pall ol il 5y 5Ll dayl yille
¢ Crystal Binding and Elastic (b5 5all) 4y skl clidiille
Constants A gall 4 i jall (ailiadlle
¢ Crystal Vibrations oAl OS2 3 saie
e Thermal Properties aaal) o yie
e Free Electron Fermi Gas O la gl il &l slie
e Energy Bands
e Semiconductor Crystals
Reference: Introduction to Solid State Physics CHARLES KITTEL, 8th
Ed.
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Laser Physics sl sb b 143 ) g
e Properties of laser beam Dol Al al i
e Theory of laser oscillation ool ) yial & ylave
e Propagation of optical beams in Ll s¥) A g peadl gladll Liiile
homogenous medium dalaidll
¢ Optical resonators 4 gall il ylle
e Q-switching and Mode locking baill Jé 5 Q Jalae Jsie
e Frequency conversion: Second harmonic | B 88l ad gl 120yl gate
generation
Reference:
Lasers; Antony E. Siegman; Univ. Science Book, USA, (1986).
Principles of lasers; Ozario Svelto; 5th ed.; Springer Science+Business
Media, LLC, 2010.
: Agasl) 48T e
Quantum Technology 4!l 4,583 ;43 4
e Algebraic Theory of Simple Ll &) gl QX! 4 jual) 4y laille
Harmonic Oscillator mubaling 5 5e<l) Jladll anSie
¢ Quantization of the EM field sl Al ) ol gilalae
e Hamiltonian for Quantum Optics YA (88 il VS el s DY e
e Fock States, Coherent States, Lleasy)
Squeezed States Jaall cala¥) Laill Jelite
¢ Single-mode interaction of EM Balall e akalina 5 ySJ)
field with matter i€ - jila 2 sale
e Jaynes-Cummings model
Reference:
Quantum Optics for Beginners, By: Z. Ficzek and M. R. Wahiddin, Pan
Stanford; (2014), 1" Ed.
Quantum Mechanics, By: Zettili (for Algebraic Theory of Simple
Harmonie Oscillator), 2nd Ed.
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Advanced Nuclear Structure
e Elements of quantum mechanics for sl ol ull uS1 KilShe pualice
nuclear physics - ALY Aaaill) 455l pailaslle
e Nuclear properties (charge and mass- LS el il 3yl 32 ¢ phadll ol
radius, nuclides abundance, angular (Jilaall 45 5) 51 4S jal)
momentum, parity, electromagnetic A5l 5 galle
moments, excited states) 4l ALY A8de ¢ 4y ) Jay ) ddlae
e Nuclear force dw yaill
e Nuclear binding energy and semi- Jild) 3 ylad 3 gaie
empirical mass formula R e zsde
e Liquid drop model Al il sive s 3 38l 23 sai0
e Fermi gas model JaY) eseadl) #ilille
e Shell model and energy levels (O s
e Collective models (vibrations and Alyaail) &y ylaall + 4 558l sl
rotations) Lale 5 lin g Ll @Uas e
e Radioactive decays + detailed theory Lasall oyl 8) 4y 58l) S3leldille
on alpha, beta, gamma decays (agall @l il ) adaliall
e Nuclear reactions (conservation laws, Jelall ¢S yall-3) il e LS
cross-sections, diffraction effects, (DleaiV¥) zlaxi¥) ¢ palll
compound-nucleus reactions, direct alall e 4 5ill Clela i) Jeliie
reactions, fission, fusion) iyl clustlle
e [nteractions of nuclear radiations with
matter
e Nuclear techniques
Reference:
» Walter E. Meyerhof ‘Elements of nuclear physics' McGraw-Hill (1967).
» Kenneth Krane 'Introductory Nuclear Physics' Wiley, 3rd edition
(1987).
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Characterization Techniques of Materials
e Light Absorption in semiconductors. O sl sladl 8 o gl (aliaicle
e Relationships between optical constants. A pall Gl Al G MRl @
e Processes in p-n junctions. p-n S3lasll b Glileall @
e Photovoltaic effects. . A g g e SH) ) L, @
e Photoelectrochemical solar cells. ALl A i g ST dpall DA @
e Organic, and Plastic Solar Cells. ALK 5 4y saael) dpadll LA @
e Fundamentals of solar energy. Aol Al bl o
e Solar energy applications. Al A8l cilaplat o
e Solar photovoltaic systems. A g g oS Aneadl) A8 dadaile
e Hydrogen and fuel cells. LDl g caa g el LWlie
e Wind energy. Ll ddle
e Biomass energy. g gaal) ALY ddllae
e Fundamentals of Electrochemical AilaaS 5 yeSl A8l (0 345 5 el Cililule
Energy Storage Devices for Renewable Baaal) A8l dadaiy
Energy-Based Systems. Aoyl g el @
e Energy and the environment.
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References:

e Jacques 1. Pankove, Optical Processes in semiconductors, Dover
Publications Inc.; 2nd Revised ed. edition (2010).

e T.Markvart, L.Castener (Editors),”Solar Cells: Materials, Manufacture
and Operation” Academic Press; 2nd edition (2012).

e Mehmet Kanoglu, Yunus A. Cenge, John M. Cimbala” Fundamentals and
Applications of Renewable Energy, Second Edition 2nd Edition, McGraw
Hill; 2nd edition (July 21, 2023).

e Nihal Kularatna , and Kosala Gunawardane "Energy Storage Devices for
Renewable Energy-Based Systems: Rechargeable Batteries and
Supercapacitors” Academic Press; 2nd edition (2021).

- J

www.ksu.edu.sa 9 HAIUI ESg0ll 9771 €1VIEo0E Qila oibgll ylgicll Auagoul dy ycll dAlooll
cscience@ksu.edu.sa Qg}IéJ;JI ay +917 1 EIVErol Al RGSA8707 lEol yauyl MEoo u. 0




ol ol alll o

......................... o8y I duageul du pell 84 Lool
......................... i ina-olo s cllolacols
........................ :calBal ol King Saud University Wggy rogLell uls
4 )
1 gyl 5 Agalal) ol ) asbas
Medical Imaging Techniques (bl gl lyiss ZEY
e [maging in Medicine bl 4y saille
e Structure of Matter alall (S yie
¢ Radioactive Decay s s Jlaille
e Interactions of Radiation 45 all A2V )l lite
e Production of X Rays X — dadl Al sie
e Radiation Quantity and Quality a3 52 5a 5 LucSe
e Interaction of X and y Rays in the anal) 8 Lale Al 5 X Axdl Jeldie
Body sipaill A eall s &l 5l Ao
e Computers and Image Networking in skl
Medical Imaging o saill 33 g2
e Image Quality S5 spaill O jaeatie
e Instrumentation for Nuclear Imaging iy Gblle
e Radiography aS il adald) o lle
e Computed Tomography Seall 55 pgaille
e Ultrasound Imaging bl ) Glulule
¢ Fundamentals of Magnetic Aadlilaall 5 undaliaall 2 1L paille
Resonance
e Magnetic Resonance Imaging and
Spectroscopy
References:
e Medical Imaging Physics, By: William R. Hendee and E. Russell
Ritenour, 4th Edition ISBN 9780471382263.
e The Essential Physics of Medical Imaging, By: Jerrold T Bushberg, J
Anthony Seibert, Edwin M Leidholdt, and John M Boone, 3rd Edition,
ISBN 9780781780575.
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