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Quantum mechanics
By: Zettili. 2" Ed.

e Angular momentum

e Three dimensional problems

o Approximation methods for
stationary states

A 3l A Al s
slagl 4320 & il
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RURTR T
Quantum
Mechanics

Classical Dynamics of
Particles and Systems
By: Thornton and
Marion, 5" Ed.

e Lagrangian and Hamiltonian
Dynamics

o Central-Force Motion

o Special Theory of relativity
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Mechanics

Introduction to
Electrodynamics,

By: David Griffiths, 4"
Ed.

e Electrostatics (including
solution techniques for
potentials of specific
symmetry)

¢ Magnetostatics

o Electromagnetic waves
(generation & propagation)
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Quantum Mechanics oSl SuilSaa (242 4

momentum

e Scattering Theory

e The Harmonic Oscillator
¢ Angular Momentum and addition of angular

e Time-Independent Perturbation Theory
e Time-Dependent Perturbation Theory
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Reference. Quantum Mechanics, 2™ Edition. Zettili.
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Solid State Theory algall 43 05 448 4

e WAVE DIFFRACTION AND THE RECIPROCAL i) Sl g s sall agall o

LAITICE 4 pall 2l 5l 5 (gl dadd Al o
e CRYSTAL BINDING AND ELASTIC 5 b el s L] el

CONSTANTS (“’J‘j’f 2 \*jj*j = L
 CRYSTAL VIBRATIONS . ""Jm o
« THERMAL PROPERTIES A O e pase e
o FREE ELECTRON FERMI GAS Akl L ,a .
« ENERGY BANDS Sl sall ool il o
« SEMICONDUCTOR CRYSTALS
Reference. Introduction to Solid State Physics CHARLES KITTEL, 8th Ed.
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Laser and Spectroscopy Physics ~ <ilka¥) g 5l gLy 843 4

Properties of laser beam. ool A s jal & o
Theory of laser oscillation. Ooalll ) wa) Ay ylan o
Propagation of optical beams in homogenous medium. Lilaidl Ll Y1 b I g ledl) sl o

Optical resonators.
Q-switching and Mode locking.
Frequency conversion: Second harmonic generation

4 guall UG )
Lol 88 5 Q Jolaa st o
S 8l gl raa il i

Reference. Lasers; Antony E. Siegman; Univ. Science Book, USA, (1986).
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Quantum technology ~4pasll 4.8l 8 43 )

e Algebraic Theory of Simple Harmonic Oscillator Aol 880 il Qi A4 pall 4yl e

e Quantization of the EM field comnhaliza 9 5eSl Jladl) aSs @

e Hamiltonian for Quantum Optics Al Gl padl isilds e

. ggckl State;, Qoheren.t Sta:‘efz’ I\ﬂge&zed. ﬁtates L) el (il sl eyl b eVl e

¢ Single-mode interaction o ield with matter Ll | O] ealad) el e s

e Jaynes-Cummings model & sl daell 5 fw‘ *
OaialS - ila zisad e

Reference:

e “Quantum Optics for Beginners”, By: Z. Ficzek and M. R. Wahiddin, Pan Stanford; ( 2014), 1% Ed.

e Quantum Mechanics, By: Zettili (for Algebraic Theory of Simple Harmonic Oscillator), 2" Ed.
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Advanced Nuclear Structure aiiall 5 9l cauS i) 8 43

¢ Elements of quantum mechanics for nuclear physics

o Nuclear properties (charge and mass-radius, nuclides
abundance, angular momentum, parity, electromagnetic
moments, excited states)

o Nuclear force

¢ Nuclear binding energy and semi-empirical mass
formula

e Liquid drop model

e Fermi gas model

o Shell model and energy levels

o Collective models (vibrations and rotations)

¢ Radioactive decays + detailed theory on alpha, beta,
gamma decays

o Nuclear reactions (conservation laws, cross-sections,
diffraction effects, compound-nucleus reactions, direct
reactions, fission, fusion)

o Interactions of nuclear radiations with matter

® Nuclear techniques
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Reference.

o Walter E. Meyerhof 'Elements of nuclear physics' McGraw-Hill (1967).
o Kenneth Krane ‘Introductory Nuclear Physics' Wiley, 3 edition (1987).

Physics of Solar Energy Conversion

4l a gle g Saaaial) 4BUal) -1
dpsadd) ABUal) Jy gal gl b B A

¢ Blackbody Radiation and Sun Light

e Light Absorption, Carrier Recombination, and Luminescence

e Optical Transitions in Organic and Inorganic Semiconductors

e Planar and Nanostructured Semiconductor Junctions

e Charge Separation and Material Limits to the Photovoltage

e Fundamental Model of a Solar Cell

¢ Operation of Solar Cells and Fundamental Limits to Their
Performancehg

e Spectral Harvesting and Photochemical solar energy conversion

e Basic photoelectrochemistry

e \/oltage, Capacitors, and Batteries

e Work Functions and Injection Barriers
e Chemical Capacitance

®Hydrogen: an alternative fuel.
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References:

e Juan Bisquert, “The Physics of Solar Energy Conversion”, CRC Press Taylor & Francis Group, Boca Raton London

New York (2020).

o Ameta, Rakshit, Ameta, Suresh C , “Solar energy conversion and storage: photochemical modes” CRC Press
Taylor & Francis Group, Boca Raton London New York (2016).



https://sa1lib.org/g/Ameta
https://sa1lib.org/g/Rakshit
https://sa1lib.org/g/Ameta
https://sa1lib.org/g/Suresh%20C
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Diagnostic Imaging el uhall jgaill 3 48 )

Chapters ) gall
e Imaging in Medicine bl (B psaill e
e Structure of Matter sl S i e
o Radioactive Decay

e Interactions of Radiation "'5;”‘3 Pl
« Production of X Rays Al syl COleld o
 Radiation Quantity and Quality X—dadl Alg e
o Interaction of X and y Rays in the Body i) 3asa A0S o
. Fn?;?#;ers and Image Networking in Medical el i Lz Al x Al Jelis
« Image Quality bl agaill (B ) saall g ) 50Kl A0S @
e Instrumentation for Nuclear Imaging cnsaill B2en @
* Radiography JUST- RS JEAFIEC P
e Computed Tomography " ) oy

« Ultrasound Imaging el Chll e
« Fundamentals of Magnetic Resonance Sl abudlan )l e
®Magnetic Resonance Imaging and Spectroscopy (el 3# sall o
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References:

e Medical Imaging Physics, By: William R. Hendee and E. Russell Ritenour , 4th Edition ISBN
9780471382263.

¢ The Essential Physics of Medical Imaging, By: Jerrold T Bushberg, J Anthony Seibert, Edwin M
Leidholdt, and John M Boone, 3rd Edition, ISBN 9780781780575




