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a2l lIReferences Content iy giaal) JaliSubject
¢ Angular momentum LN AS Al s 0
e Three dimensional problems sl 35 8 Jilise @
i . . P . ) Kailea
Quantun.w. m(:dchanlcs ¢ Approximation methods for AN Yl 4y 55 5k e pell LS
By: Zettili. 2" Ed. stationary states Quantum
Mechanics
Classical Dynamics of | e Lagrangian and Hamiltonian Osilala 5 il Y Sl @
Particles and Systems Dynamics LSmed A4 a o Lo
. N LT, Agautatl) LSilSal
e Central-Force Motion Lalall dpaall 4y Hlaill o ) i)
By: Thornton and e Special Theory of relativity Classical
Marion, 5" Ed. .
Mechanics
Introduction to e Electrostatics (including (raaali) A3SLall 45k 6S)) @
i lution techniques f Sl il 3 sall Jall 3 )
Electrodynamics, solution techniques for R il g \Saliyl)
potentials of specific (22l AR
By: David Griffiths, symmetry) ASlul) dpunlalialll o Ayladl
4" Ed. e Magnetostatics Anndalina § Sl Cila gall @ Classical
i L HLaEn) g Wvad g
o Electromagnetlc waves. () s laad ) Electrodynamics
(generation & propagation)
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Quantum Mechanic aS) il 143 ) g

e The Harmonic Oscillator
¢ Angular Momentum and addition of
angular momentum

¢ Time-Independent Perturbation Theory
e Time-Dependent Perturbation Theory
e Scattering Theory
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AS all S gan 5 5l 3 A8 5l LS
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Reference: Quantum Mechanics, 2nd Edition. Zettili.
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Solid State Theory el sal) 4 a3 143 54

e Wave Diffraction and The Reciprocal
Lattice

¢ Crystal Binding and Elastic Constants

¢ Crystal Vibrations

e Thermal Properties

e Free Electron Fermi Gas

e Energy Bands

e Semiconductor Crystals
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Reference: Introduction to Solid State Physics CHARLES KITTEL, 8th Ed.
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Laser Physics sl sl s 148 ) g
e Properties of laser beam ol A2 &l al sie
e Theory of laser oscillation Dol ) yial & ylave
e Propagation of optical beams in dilaiall Labu g¥) 3 (5 padl) pladl) jLitile
homogenous medium i gall Ul e
¢ Optical resonators Lall Ji 5 Q dulawe Jsasie
e Q-switching and Mode locking P e g R P SRR I PP
¢ Frequency conversion: Second
harmonic generation
Reference:
Lasers; Antony E. Siegman; Univ. Science Book, USA, (1986).
Principles of lasers; Ozario Svelto; 5th ed.; Springer Science+Business Media,
LLC, 2010.
: Al 48T 2la)
Quantum Technology 4ssll 4uiil) ;43 ) g
e Algebraic Theory of Simple L) 88 gl QLN &y el 4 plaille
Harmonic Oscillator (ubaling 5 56l Jlad) 2o
¢ Quantization of the EM field sl Gl pead) L sililae
e Hamiltonian for Quantum Optics LlcaiVl aYla (38 il YA & sd Ve
e Fock States, Coherent States, abaline 5 56 Jlaall gala Yl Laill Jelile
Squeezed States 3alal) aa
¢ Single-mode interaction of EM field JainlS - Gila 2 sade
with matter
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 a3iiall s g5ill quS jill 143 ) g
e Elements of quantum mechanics for nuclear 45 gl ol juall oSH) IS0 jualice
physics - ALK (Aaadll) 4y ) Gailiadlle
e Nuclear properties (charge and mass-radius, AaaS sl 30 5 ¢ hadll Cauas
nuclides abundance, angular momentum, (Jilaall 4y ) 511 A< yal)
parity, electromagnetic moments, excited A4l 5 salle
states) 4 ALK A8Ne ¢ 4y 558l day ) ddle
e Nuclear force Aoy il
¢ Nuclear binding energy and semi-empirical Jilad) 3 ydad 3 gaie
mass formula e e zd gale
e Liquid drop model AUl Dl sisa g 5 8l 3 gaie
e Fermi gas model (O s ) Fay)) xraaill zilille
e Shell model and energy levels dluadtl) 4 il + 4 g0l cSdatlle
e Collective models (vibrations and rotations) Lale g Uiy o Wl BUSs e
e Radioactive decays + detailed theory on abliall Jadal) (il 8) 45 5 6l S3lelitlle
alpha, beta, gamma decays el (3 gaall @l s dpa jall
e Nuclear reactions (conservation laws, cross- ¢l delatll (S all-a) gl
sections, diffraction effects, compound- (LleaiVl el
nucleus reactions, direct reactions, fission, Balal) aa 4y 5 5ill e lall) Jelite
fusion) iyl clusille
e Interactions 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 2 sall (aduds cilyis ;48

e Light Absorption in semiconductors. Bl gall olail 8 ¢ gl paliaicle

e Relationships between optical constants. A gl Gl Al G Glidlal) o

e Processes in p-n junctions. p-n S3basll & Slleall o

e Photovoltaic effects. A5 peSl) @l il o

e Photoelectrochemical solar cells. ArlaasSll A gt 5 oS Al LJMAT) @

e Organic, and Plastic Solar Cells. ALK g 4 saanll dpaadll LA @

e Fundamentals of solar energy. Aedl) A8l bl o

e Solar energy applications. Apsadl) 48l Cilanlai o

e Solar photovoltaic systems. A e 5 Sl Apaitl) 3L dalaile

e Hydrogen and fuel cells. 2585005 Oa s onedl Lilse

e Wind energy. Zholl ddllae

e Biomass energy. A spal) ALY ddllae

e Fundamentals of Electrochemical AilaasS 5 yeSll Akl (0343 5 jeal ciliulule

Energy Storage Devices for Renewable Baaavial) A3l dadaiy
Energy-Based Systems. Al s ddlall @

e Energy and the environment.

References:

e Jacques i. 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).

¢ Nihal Kularatna , and Kosala Gunawardane ”Energy Storage Devices for Renewable
Energy-Based Systems: Rechargeable Batteries and Supercapacitors” Academic
Press; 2nd edition (2021).
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Medical Imaging Techniques (hll gl Cilyii ;43 ) g
e Imaging in Medicine bl &y saille
e Structure of Matter 3alall S yie
e Radioactive Decay gl Jaille
e Interactions of Radiation Lyl iy SOlelite
e Production of X Rays X — dxil ol sie
e Radiation Quantity and Quality Ax8Y) 335 5 LacSe
e Interaction of X and y Rays in the Body aall & Lale dadl g X dadl Jeliie
e Computers and Image Networking in npaill (& ) gall gl sl A le
Medical Imaging bl
e Image Quality nspaill 33 520
e Instrumentation for Nuclear Imaging Gl saill Ol jgad e
e Radiography iy Ghlle
e Computed Tomography oSalll alaull o )lle
e Ultrasound Imaging sall 358 ysuaille
e Fundamentals of Magnetic Resonance (bl Gl Glalule
e Magnetic Resonance Imaging and bbbl s pbliadl )l ) saille
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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