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course code course title

PHYS700 Advanced Statistical Mechanics 3

Course Objectives: This course introduces the basic philosophy and
techniques of statistical mechanics and their applications to real systems.
Course Description: Basic principles of quantum statistical mechanics,
Microcanonical ensembles, canonical ensembles, Ideal Bose systems and
theory of liquid helium, Ideal Fermi systems and the theory of neutron
stars, Statistical mechanics of interacting systems, Dynamical theory of
gases.

Course Description
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course code course title

PHYS 701 Modern Optics 3

Course Objectives: The purpose of this course is to explore the properties
of light and its matrix interpretation.

Course Description: Propagation of light, Vectorial nature of light, The
matrix representation, The Jones calculus, Reflection matrix, Coherence
and interference, Diffraction, Optics of solids, Amplification of light,
Lasers, Ray optics (Geometrical optics).

Course Description




ol ) o [ 0 ghadl 2AS

calangll aac J)dall ylgic JJdall ad )9 jo)
3 Al @le 702
J)u\ d\-\bi

(o) ALYl Ll adia) Ao g Lguailiad g Lgdilli g g a5 3 gall (i 95 AuiuS ulldal) oy i
dfia) g ldiall g Ao linal) cdldanall Jad dpalad) (k) aladied 4y ) g pual) il jlgeally oy 955
A gall ale (anadld e all Al

) A a g
Ay panl) al gA) (A g SN (el gA) (A ) ad) (el sAY) (AiSial) (al A B jgall g
cililas (A gy 4 jald) ABME aladiuly el (o gand! Shalina g il cApulaliaall Gal gid)
il quall g jlgeatl (gl A8y yhay £1 Al il jlguaii salef (f1 8l cad Bal) e cual)
Lril) AN (B 1A

[

g s 1a

course code course title

PHYS702 Material Science 3

Course Objectives:

To introduce the student to advanced understanding of how the materials are produced,
how they function, their properties and how they are shaped and used. It also provides
the necessary skills for the use of scientific methods to solve major industrial and research
projects within subject area of material science.

Course Description:

Structure, Diffusion, Metals and Alloys Ceramics, Polymers, Advanced Materials and
Tools, Mechanical Properties, Thermal Properties, Electronic Properties, Optical
Properties, Magnetic Properties, ,Thermodynamics of defects, Electron beam melting,
vacuum precision casting, Vacuum ARC remelting, Vacuum induction melting and
casting, Environmental Degradation.

Course Description
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course code course title credits

PHYS 710 Gravitations and Cosmology | 3

Course Objectives: It is designed to introduce the basic concepts of relativity and
algebra that are required for understanding the concepts of cosmology.
Course Description: Special theory of relativity, large scale structure of the
universe, Tensors and differential geometry, the general theory of relativity,
Introduction to cosmology, Friedmann models and the radiation backgrounds.

Course Description
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course code course title

PHYS 711 Gravitations and Cosmology Il 3

Course Obijectives: A continuation of Gravitational and cosmology | and it introduces the
advanced concepts of cosmology.
Course Description: Relics of the big bang, Primordial black holes, The very early
universe, Quantum cosmology, Formation of large structures, Alternative cosmologies,
Cosmology with creation of matter, Origin of light nuclei, Local observational tests.

Course Description
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course code course title

PHYS712 Quantum Electrodynamics 3

Course Objectives: This course presents a set of ideas and tools that combines three of the
major themes of physics: quantum theory, field concepts and principle of relativity.
Course Description: The Klein Gordon fields, The Dirac field, Interacting fields and

Feynman diagrams, Elementary processes of quantum electrodynamics, Radiative
corrections, Some formal developments, Renormalization and symmetry breaking.

Course Description
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course code course title

PHYS 713 Many Body Theory for condensed matter 3

Objective:Course Objectives: This course introduces the basic concepts of second
quantization and its applications to the problems in solid state physics.
Course Description: Second quantization for bosons and fermions, Greens functions and
field theory, The Fermi systems, Linear response and collective models, Bose systems,
canonical transformation and Cooper pairs, Phonons and electrons, Superconductivity.

Course Description
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course code course title

PHYS 714 Symmetry and Particles Physics 3

Course Objectives: This course explores the possibilities of using the
algebraic structures of group theory to understand the concepts of particle
physics.

Course Description: Concepts of symmetry and conservation laws, The
unitary symmetry, The rotation group, Lie groups and class structures of
unitary symmetry groups, Structures of semi simple Lie algebras, Quark
model of hadrons, gauge theories of elementary particles.

Course Description
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course code course title

PHYS 715 Relativistic Quantum Field Theory | 3

Course Objectives: This course develops the quantum field theoretic concepts and
basic techniques for elementary particle physics and condensed matter physics.
Course Description: Classical field theory, symmetries and Noether's theorem,

Quantization of scalar fields, spinor fields and gauge bosons, Feynman techniques,

S matrix theory, concepts of quantum electrodynamics and introduction to
renormalization.

Course Description
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course code course title credits

PHYS 716 Relativistic Quantum Field Theory Il 3

Course Objectives: It is the continuation of the first course on field theory
and explains some advanced material.
Course Description: Perturbation and Feynman diagrams, scattering
theory, Quantum electrodynamics, One loop renormalization, Quantization
of non abelian gauge theories, the standard model of particles.

Course Description
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course code course title

PHYS717 String Theory 3

Course Objectives: It is desirable to introduce the concepts of string and their use
in elementary particles and field theory.
Course Description: An introduction to string theory, Basics of conformal field
theory, Light cone and covariant quantization of the relativistic bosonic string,
Super symmetric string theories, T-duality and D-branes, I1-dimensional super
gravity and M-theory.

Course Description
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course code course title

PHYS720 Atomic Structure and Spectra 3

Course Objectives: This course introduces the basic concepts of spectra of
atomic systems.

Course Description: Structure, Dynamics and character of atoms, Angular
momentum, Central field approximation, Russell Saunders coupling, j-j
coupling and configuration interactions, Experimental devices, Light
sources, Optical materials and detectors, Stark and Zeeman effects.

Course Description
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course code course title

PHYS721 Molecular Structure and Spectra 3

Course Objectives: This course is designed to introduce the techniques and
methodologies of molecular structures and their applications.
Course Description: Chemical bonding in diatomic molecules, Molecular
orbitals and potential surfaces, Interaction between molecules,
Experimental techniques to study molecules, Poly atomic molecules,
Symmetry concepts, Molecular dynamics and interaction with light

Course Description
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course code course title credits

PHYS722 Group Theory in Spectroscopy 3

Course Obijectives: It is desirable to understand the notions of group theory to
appreciate the ideas of selection rules and spectra.

Course Description: Introduction to group theory, Irreducible representations
and character analysis, Permutation groups, Vector coupling coefficients, 3j
symbols, Matrix elements and selection rules, Vibrational and electronic spectra,
Molecular orbital theory.

Course Description
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course code course title credits

PHYS723 Laser Physics 3

Course Objectives: To introduce the principle of Laser action, properties of
Laser light and its applications in various fields of science and technology.
Course Description: Gain mechanism, Pumping schemes, optical feedback
and laser oscillations. Mode selection methods and properties of laser light.

Real laser systems.

Course Description
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course code course title

Laser Spectroscopy: Techniques and
PHYS 724 P Py q

Applications

Course Obijectives: To introduce the basic concepts of laser spectroscopy, Various
techniques and its applications.
Course Description: Advantages of lasers in spectroscopy, laser induced
fluorescence, Opto-Acoustic, Opto-Galvanic, resonance ionization and Doppler
free and time resolved laser spectroscopic techniques and their applications.

Course Description
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course code course title

PHYS725 Non Linear Optics and Applications 3

Course Objectives: This course is an in depth treatment of modern concepts of
optics and its applications in laser technology and optical communications.
Course Description: Non linear optics, Non linear optical susceptibility, Higher
order susceptibilities, Harmonic generation, Optical bi-stability, Phase
conjugation, Holography, Bifringence, Electro and magneto optics, The optical
fiber, Fiber laser and applications of fiber optics.

Course Description
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course code course title credits

PHYS 726 Raman Spectroscopy and Applications 3

Course Objectives: This course emphasizes the basic concepts of Raman
scattering and its applications in different fields.

Course Description: Raman scattering theory, The Raman Effect,
Resonance enhanced and surface enhanced Raman scattering, Raman
spectroscopy, Sampling systems, Raman microprobe, specialized sampling
techniques, Applications of Raman spectroscopy.

Course Description
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course code course title credits

PHYS 727 Advanced Topics in Laser Spectroscopy 3

Course Obijectives: This course is designed to familiarize students with the latest
research trends in the field of lasers and laser spectroscopy.

Course Description: X-ray lasers, Free electron lasers, Laser clocks, Laser cooling
systems, Bose Einstein condensates, inertial confinement fusion, Pollution
monitoring by laser remote sensing, Ultra sensitive trace analysis, Medical lasers,
Laser weapons.

Course Description
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course code course title

PHYS 730 Advanced Elementary Particles 3

Course Objectives: It describes the phenomenological structures of
particles and symmetries and introduces the ideas of unification.
Course Description: Introduction to unitary symmetry, Lie algebras,
Quark model of hadrons, Hadron currents, Weak interactions, gauge
invariance, The standard model, Charm and heavier flavours, Introduction
to grand unification.

Course Description
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course code course title credits

PHYS 731 Nuclear Forces and Nuclear Structure 3

Course Objectives: This course introduces the student to the forms of
Nucleon-Nucleon interactions and how to use Schrodinger equation to solve
the two nucleon problem.

Course Description: General symmetry properties of two nucleon
Hamiltonian and two nucleon states, General forms of two nucleon
interaction with linear and general dependence on the momentum, Matrix
elements of two nucleon potential, Two nucleon Schrodinger equation,
Scattering formalism for two nucleon systems, Different forms of two
nucleon potential.

Course Description
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PHYS732 Many Body Theory of Nuclear Structure 3

Course Obijectives: Many body theories appear in most if not all branches of
physics. The student should have the knowledge of how to apply the theory in
nuclear structure.

Course Description: Nuclear many body theory, Basic mathematical Treatment
for many body theory, Second quantization techniques, Models for single nucleon
wave functions and potential, Perturbation theory in the lowest two orders,
Goldstone linked clusters perturbation expansion, Two body reaction matrix,
Calculation of surface and symmetry energy

Course Description

AR
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course code course title

PHYS 733 Applications of Nuclear Structure Theory 3

Course Objectives: After studying the previous two courses PHYS 731 and PHYS
732, it is essential to see some applications of these theories.

Course Description: Ground state spin of nuclei, Static electromagnetic moments
of nuclei, Electromagnetic transition probability, Exact treatment of two nucleon
by shell model, More than two nucleons in the unfilled shell, Use of second
quantization techniques in shell model, Summary of shell model, Calculations and
results. Hartree Fock theory and its applications.

Course Description
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course code course title credits

PHYS 734 High Energy Collision Theory 3

Course Obijectives: To teach the student approximation methods for nuclear
potential scattering at intermediate and high energies and Glauber multiple
scattering theory for hadron-nucleus scattering.

Course Description: A review of high energy potential scattering theory, Glauber
multiple scattering, Nucleon nucleon scattering, nuclear densities, Effective
profile, Phase shift function expansion, Coulomb modified Glauber model,
Scattering of a spin half particle from spin zero target.

Course Description

Y&
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course code course title

PHYS 735 Nuclear Reactions 3

Course Obijectives: The primary aim of this course is to teach the student nuclear
potential scattering theory and general features of nuclear reactions.
Course Description: Nuclear reaction, Systematic, Scattering theory, Coulomb
excitation, Diffraction models, Direct reactions, Kinematic constraints in heavy
ion transfer, Knockout reactions and compound nucleus reaction, Hauser-
Feshbach theory, Ericson fluctuations, Relativistic heavy ion collisions.

Course Description
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PHYS 736 Quantum Theory of many body Systems 3

Course Objectives: To teach some generally applied quantum mechanical
approximation methods with treatment of the physic of many body
systems. The aim is not to be exhaustive, but to present just enough detail
to enable the student to follow the current research literature or to apply
the techniques to new problems.

Course Description: Time evolution operators and propagators, Interaction
picture, Dyson equation, Time evolution, Lippmann-Schwinger equation,
T-matrix theory, Ward identities and Feynman diagrams, Bethe-Bruckner-
Goldstone theory, Random phase approximation.

Course Description
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PHYS 737 Detector Systems and Instruments 3

Course Objectives: This course provides an overview of nuclear physics
and detection systems. It deals with the detection of radiation and
characterization of materials.

Course Description: lonization chambers, Multi wire proportional
chambers, Gamma detection and measurements, High resolution x-ray
detectors, Gamma spectrometry, beta spectrometers, XRF and
characterization of materials, Nucleon flux, Cerenkov detectors

Course Description
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PHYS738 Advanced Topics in Nuclear Physics 3

Course Objectives: This course is designed for both experimentalist and
theorists and introduces some advanced concepts of Nuclear Physics.
Course Description: Nuclear chromo dynamics, Structure of nucleons,
Phases of hadronic matter, relativistic heavy ion collisions, Nuclear and
nucleon structure and dynamics studied with medium and high energy
probes.

Course Description
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PHYS 740 Medical Imaging | 3

Course Objectives: Medical images can be produced in a number of ways
and this course provides the necessary physics background that underpins
the medical imaging.

Course Description: Radiographic practice and terminology, Image
perception, Theory of vision, Information theory, Modular transfer
function, Ocular response, X-ray theory, generation and technology, Image
reconstruction, Magnetic resonance imaging and artifacts.

Course Description
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PHYS 741 Medical Imaging Il 3

Course Objectives: It is a continuation of the course PHYS740 and it
explores the concepts of ultra sound and x-ray techniques.

Course Description: Ultrasound theory, Technology, Contrast agents, Bio
effects and limits, Digital radiographic image measurements, Diagnostic x-
rays, Patient dosimetry, Occupational radiation, dose factor and
considerations

Course Description
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PHYS 742 Radiation Physics 3

Course Objectives: Students will be introduced to the fundamentals of
radiation physics, including dosimetry quantities, interactions with matter,
cavity theory and calibration protocols.

Course Description: Types of ionization radiations, Interactions and
energy deposition, Exponential absorption versus attenuation, Scattering
sections, Auger effect, Coherent and other type of scattering, Energy
scattering, Kerma and absorbed dose, Isotope production.

Course Description
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course code course title

PHYS743 Nuclear Medicine 3

Course Objectives: To prepare students for advanced studies in the physics
of nuclear medicine and for delivery of technical services to nuclear
medicine clinics.

Course Description: Nuclear medicine, Radionuclide generators, Radio-
pharmaceuticals, Dilution measurements and pool volume assessment,
Gamma camera, SPECT, PET, QA-quality assurance, Communication
skills and medical ethics.

Course Description
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PHYS 744 Clinical Instrumentation 3

Course Objectives: The course is designed to prepare students to
understand the physics of instruments used by the physicians. It is
desirable that students will be able to manage data and images.
Course Description: Bio-fluid mechanics, Pressure in the body,
Respiratory function, Blood flow measurements, Physics of sensors,
Ophthalmology instrumentation, Physiological signals, bioelectric
amplifiers, Electrophysiology instruments, cardiac laboratory
instrumentation.

Course Description
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PHYS 745 Applications of Nano Science in Medicine 3

Course Obijectives: This course presents an introduction about nanotechnology
and biological nanostructures and to ensure the comprehensive monitoring
control, construction, repair, defense, and improvement of all human biological
systems.

Course Description: Diagnostic Imaging and Molecular Detection Techniques,
Nanoarrays and Nanofluids for Diagnosis and Therapy, Targeted Drug Delivery
by Nanoparticles, Brain Cancer Diagnosis and Therapy with Nano platforms,
Hyperthermia Treatment of Tumors by Using Targeted Nanoparticles,
Nanobiomaterials for Artificial Tissues, Nanosurgery, Nanodentistry.

Course Description
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PHYS746 Entropy and Evolution 3

Course Objectives: It is desirable to express that thermodynamic
principles operates at different level of organic hierarchy to weave them
into a coherent hole.

Course Description: Generalized thermodynamics formalism, Irreversible
processes, Evolutionary criteria, Criteria for steady states far from
equilibrium, periodic behavior and space order in living organism,
Pioneering molecules of life, Molecular evolution and self organization.

Course Description
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PHYS 747 Quantum Genetics 3

Course Objectives: It encompasses a diverse assembly of subject matter,
which ranges from purely mathematical to purely biological and leads to
an understanding to genetic structures.

Course Description: DNA structure, replication and transcription, Group
structure and metric spaces, Basic symmetry of standard genetic code,
Molecular genetics in linear spaces, Concepts of differential geometry,
Evolutionary motion as geodesics, Geodesic cosmology.

Course Description
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PHYS 748 Biological Fluid Dynamics 3

Course Obijectives: The purpose of this course is to describe the pumping
mechanism and dynamics of the heart and its abnormalities.

Course Description: Basic equations of fluid motion, Poiseuille’s law, Bernullie's
equation, Properties of blood, Bifurcation in artery, Derivation of diastolic and
systolic pressures, Cardiac output determination, Valve vibration and
physiological interpretation, Dynamics of valves.

Course Description
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PHYS 749 Biological Membrane Physics 3

Course Objectives: This course introduces the concept and preparation of
films in biological systems and the effects of radiation.
Course Description: Preparation of biological thin films, study of their
characteristics and uses, Langmuire blodgett, Methods of preparation,
possible measurements, Specifications, Uses, ionizing and non ionizing
radiation effects.

Course Description
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PHYS 750 Theory of solids | 3

Course Objectives: The purpose of the course is to develop the theoretical aspects
of physics of solids.

Course Description: Concepts of elementary excitation, symmetry and time
reversal invariance, Energy bands, APW, OPW, pseudo potentials, survey of
electronic structure of metals, semiconductors and insulators, Response functions
and interactions in the electron gas .

Course Description
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course code course title credits

PHYS 751 Theory of solids Il 3

Course Objectives: It is the continuation of the theoretical treatment of the
physics of solids .

Course Description: Interacting electron gas, many body formulation, General
theory of linear response, Plasmons and optical properties, non interacting
electron gas with impurities, Hall effect, Electron phonon interactions, Polarons
and field theoretical description .

Course Description
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course code course title

PHYS 752 Principles of Condensed Matter 3

Course Objectives: This course explores the advanced field of theoretical concept
to understand the structures and properties of solids.

Course Description: Introduction, Structure and scattering, Liquid crystals,
Thermodynamics, Symmetry and order parameters, Mean field theory, Critical
phenomena and renormalization group, Generalized elasticity, Hydrodynamics,

Topological defects, Walls, kinks and solutions.

Course Description
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PHYS 753 Phase Transitions in Solids 3

Course Objectives: This course provides a general introduction to the
concept of diffusion and phase transition in solids.

Course Description: Diffusion in solids, Fick’s laws, Kerr Kjeldahl theory,
Diffusion mechanics, Metallic oxidation, Measurements of diffusion
coefficients, Thermodynamics of transition between phases, rates of phase
transition equations, Transition theory.

Course Description
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PHYS 754 Advanced Superconductivity 3

Course Objectives: This course is intended to provide the basic concepts of
superconductivity and related theoretical understanding.

Course Description: Phenomenology, signatures of superconductivity,
various classes of superconductors, Cooper pairing, Instability of Fermi
sea, BCS theory, Electron phonon coupling, Mechanism of pairing,
Ginzburg Landau theory, Exotic symmetries, Coexistence of
superconductivity and magnetism

Course Description
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course code

PHYS 755

course title

Superconductivity and Applications

credits

Course Description

Course Objectives: It is a continuation of Physics 752 and explores the

applications of superconductors.

Course Description: Properties of superconductors, Meissner effects,
London theory of superconductors, Vortices, Josephson junctions,
Quantum interference, Critical fields, Large scale applications and

applications in electronics
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course code course title

PHYS 756 Magnetic Properties of Materials 3

Course Objectives: This course provides a general introduction of
magnetic phenomena and its quantum treatment.

Course Description: Magnetic fields and magnetization, magnetic
materials, Domain walls and processes, magnetic order and critical
phenomena, Electronic magnetic moments, Quantum theory of magnetism,
Superconductivity and materials evaluation.

Course Description
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PHYS 757 Physical Properties of Polymers 3

Course Objectives: The course covers the study of the physical properties
of polymers.
Course Description: Static mechanical properties, Dynamical mechanical
properties, AC properties, DC properties, Optical properties and Thermal
properties of polymers.

Course Description

1




ol ) o [ 0 ghadl 2AS

Qlangll aac JJdall ylgic J)aall ad)g jo)
3 wigI Asad 8 omiiin Aegiogn 758
LAl cataal 1 5
ALAY) ) il guda gall aany i ) jhal) 138 Giagy
Ukl Ciuag 3 J
el gl ol 5 b dadiial) e guagall lany LA -

course code course title

PHYS 758 Advanced Topics in Solid State Physics 3

Course Objectives: Purpose of this course is to present the topics of
current interest.
Course Description: Selecting some advanced related topics in solid state
physics. To the field of the study

Course Description
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course code course title credits

PHYS 760 Integrated Circuits and Applications 3

Course Objectives: This course introduces various aspects of integrated
circuit design, fabrication and applications.

Course Description: Fundamentals of integrated circuit design, matching
between the decision, Model treatment and constants determination,
Manufacturing, Proof and covering technologies, Numerical integrated
circuit applications, Logic integrated circuits, micro sensors and
transformers, Alarm circuits

Course Description
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course code course title

PHYS 761 Semiconductor Device Technology 3

Course Objectives: This course deals with various aspects of the principles
and techniques of semiconductor device fabrication and digital integrated
circuits.

Course Description: Growth techniques for semiconductor crystals,
Lithography and photolithography, Dielectric and poly-silicon film
position processes. Diffusion models in solids, Implantation techniques.
Metallization techniques. VLSI process integration.

Course Description
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course title

PHYS 762

Properties and Applications of Compound
Semiconductors

Course Description

Course Objectives: Compound semiconductors are extremely important
components of semiconductor industry. This course presents different
applications and issues involved in the applications of these materials.

Course Description: Development and applications of wide band gap
semiconductors, properties of 11-VI, 111-V and V-1V compound
semiconductors, Metal contacts to WNG, Heterojunction, Superlattices,

Double barrier resonant tunneling diodes, Single electron transistors and

Quantum dots.
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course code course title credits

PHYS 763 Surface Physics 3

Course Objectives: This course presents a theoretical study of the surfaces
and bulk properties followed by a detailed introduction to various
techniques used to study and characterize surfaces.

Course Description: An introduction to surface and bulk materials, Micro
analytical techniques, Surface organic techniques, Thin film techniques,
Second ion mass spectrometry, Surface and trace metal analysis
techniques, Bulk techniques, Strength and limitations.

Course Description
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PHYS 764 Thin Film technology 3

Course Objectives: The purpose of the course is the study of various
techniques of thin film fabrication and characterization. It also deals with
the electrical and thermal properties.

Course Description: Thin film materials and devices, Methods of
fabrication, sputtering and epitaxial growth by MBE, Super lattices
structures, Thickness measurements, Characterization of thin films,
Electrical conduction mechanism, Thermal properties.

Course Description
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course code course title credits

Physics of advanced Semiconductor
PHYS 765 i 3
materials

Course Objective: This course represents the techniques used in
manufacturing and investigation of new semiconductor materials
Course description: Development of new semiconductor materials, devices
and thin films, Photo electrochemical and thermal photovoltaic conversion
of solar energy in semiconductor materials, Structural, optical and
luminescence properties of porous materials, Physical phenomena in
semiconductor low-dimensional structures, multi-layer hetero structures,
semiconductor-liquid crystal semiconductor materials semiconductor-
electrolyte, semiconductor-gas, structures, Thermo electrical phenomena
in semiconductor materials.

Course Description
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course code course title

PHYS 766 Physics of advanced Semiconductor devices 3

Course Obijective: This course represents the techniques used in manufacturing
and investigation of new semiconductor devices
Course description: Doping mechanism, ion implantation, doping by diffusion,
Fick's law of diffusion, diffusion profiles, Ohmic and Schottky contact
fabrication, concept of effective mass, heavily doped semiconductors, Pressure
ranges and vacuum pumps, Vacuum seals and measurements, deposition
techniques, etching and ion milling, sputtering, thermal evaporation, electron
beam evaporation, flash evaporation, laser ablation, chemical vapour deposition
(CVD), molecular beam epitaxy (MBE), metal oxide chemical vapour deposition
(MOCVD), Variation of mobility with temperature and doping level,
conductivity, criteria for formation of Ohmic and Schottky junction, current
conduction mechanism across Schottky junction, comparison of Schottky
junction and p-n junction, current-voltage characteristics of Schottky junctions,
applications of Schottky junctions in devices. Solar cells, photodectors, light
emitting diodes, p-n junction lasers diodes, semiconductor requirements for laser
diodes, Hetrojunction and quantum well lasers.

Course Description

o¢




3,5 W) el 5 e Lo 5 e\g.jzﬂlr.'.ﬁ/()u‘z.}s
«laagll aac JJdall ylgic JJ4aall ad)g jo)
Adgunl) 9 AuilipgST) Aad 31 AMAY Lailas
3 767
douaid
JJ“\ <alaai
A Sl g &y pudall Lguaibiad g A58 J1) ApS V) judaad (ki el ) Rl 136 Ciagy :
Sl Gy &

(S A Gl ity 3l (Rl a8 (AailiasS) (§pally G A ¢ (38500 pLERY) G S5
cgostl) Ll QS i) cld 488 1 aBUB e N (gL ¢ ot a1 D AR ) 238U
waibadl) (JUdi e Cn gl g gal ¢ Seadadd gl (3 A Cab oS £ gad chiga— Guld 3 gad
é)h ‘g.iy'alt QAUAEAY\ chM‘ ‘aﬁm a—lﬁyé,d\ uaﬁl.aéﬂ\ sg‘)‘glf.u )..)i-“ e}@m 3%)4.42\.“
43 gal) ABUal) (L 7 gaaal) B pdlaal) Y gaill Ay gudal) ABUal) (Dl gal) olLadil (& aliaial)
L) (gn 7 gamcall B pilia padl <Y il 43 gudal) A8l (g 7 ganun ytd) B pilual) < gaill
aaal) il giaall Jid a8 (g 7 pama ) § il i) Y gasll Ay gual)

g s 1a

course code course title

Advances in Optical and electrical properties
of thin films

PHYS 767

Course Obijective: This course represents the technigques used in synthesis of thin
films and their electrical and optical properties
Course description: Thin film deposition, Chemical deposition, Physical
deposition, Band Structure of Crystalline thin films, Band Structure of
Amorphous thin films, The Davis-Mott Model, The Cohen Fritzchc Ovshinsky
Model (CFO), Marshall-Owen Model, Optical properties of amorphous and
crystal thin films, Optical absorption, Processes of absorption in semiconductors,
Absorption Edge, Optical energy for allowed direct transitions, Optical energy
for forbidden direct transitions, Optical energy for allowed indirect transitions,
Optical energy for forbidden indirect transitions, Width of the tail of localized
states.

Course Description
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course code course title credits

PHYS 768 Nanowires and nanodevices 3

Course Objective: This course represents the different deposition techniques and
growth mechanism of nanodevices
Course description: Deposition techniques and growth mechanism, vapor phase
growth, solution phase growth, template assisted synthesis. Template free
methods, vertical and horizontal alignment techniques, doping of quasi one
dimensional metal oxide heterostructures, single nanowire transistor based gas
sensor, single nanowire transistor for biosensing, single nanowire solar cell, single
nanowire light emitting diode.

Course Description
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PHYS 770 Introduction to Nanoscience 3

Course objective: The course is intended to focus on the basic of
nanotechnology and the fundamental nano effects.
Course descriptive: Fundamental science behind nanotechnology,
Nanoscience and nanotechnology the distinction, advanced materials,
Nanofabrication.

Course Description
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course code course title credits

Preparation Methods and Structures of Nano

PHYS 771
Materials

Course objective: The course is intended to have brief introduction to
preparation methods and structures having an variety of morphology.
Course description: Background, Fabrication of nanomaterials, Types of
top down methods, types of bottom up methods, Different types of
structures and their growth, morphology dependence.

Course Description
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course code course title credits

PHYS 772 Characterization of Nano Materials 3

Course objective: The course will focus on the nano tools for
characterization and the course has been designed keeping in view the
available tools in the university, so that students could have hands on

operation on tools.
Course description: Brief background of characterization methods,
Electron probe methods, Scanning probe microscopy, Spectroscopic
methods, Particle size determination-BET.

Course Description
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PHYS 773 Periodic Nano Structures 3

Course objective: The course is intended to have brief introduction to
material continuum and properties
Course description: Materials properties and phenomena, Quantum
perspective, Zero dimensional materials, one, two dimensional and shape
and size effects.

Course Description
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course code course title

PHYS 774 Nano Materials for Electronic Devices 3

Course objective: The course is intended to have brief introduction to
nanoelectronics and microelectronics.
Course description: Fundamental types of electronic materials, The nano
prospective, Band structure, Electronic devices, Nanotechnology based
strategies for device fabrication

Course Description
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course code course title

PHYS 775 Nanobiotechnology | 3

Course objective: The course is intended to have brief introduction to
Nano biotechnology, which is the application of nanotechnology to
biological systems to achieve practical results.

Course description: Introduction to Nanobiotechnology, Bimolecular nano
technology, Sensors, using antibodies in Biosensors, Sensing physical
properties.

Course Description

1y




3,5 W) el 5 e Lo 5 ;\ihﬂlrs/p.\.du.,ls
«laagll aac JJdall ylgic JJdall pd)g jo)
3 (%) 0! aza\iihl aygudl auisid 776
LAl cataal !
Al gall g hailill) (re i £ o8 aiaall gL (uulial Bac B pllael ) jial) 138 Ciagy 3:
okl ia g k|
Ao gl Ay gaal) ol rdiiaal) ¢ gudal) :

course code course title credits

PHYS 776 Nanobiotechnology Il 3

Course objective: The course is intended to focus on the role of nano scale
in creating new types of devices and materials.
Course description: Nanobiotechnology, Biomedical nanotechnology,
Diagnostics, drug delivery, medical imaging, Nano bio sensors.

Course Description
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course code

PHYS 777

course title

Selected Topics in Nanoscience

credits

Course Description

Course objective: The Course is intended to focus on the special topics of

nano technology and potential applications.

Course descriptive: Prime materials, Carbon based nanomaterials, Nano
tools, Nano thermodynamics, Chemical interaction at nanoscale,

Biomolecular nanoscience, Societal implications of nano.
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course code course title credits

PHYS 780 Solar cells and Photovoltaic 3

Course Objectives: This course is an in depth treatment of the field of
direct conversion of solar energy into electricity and covers conventional
and novel approaches to enhance the efficiency of solar cells.
Course Description: Fundamentals of solar cells, Black body radiation and
sun, Semiconductor materials and efficiencies, The three generation of
solar cells, Tandem cells, Hot carrier cells, Impurity photovoltaic and
multiband cells, Electron hole pairs, organic and dye sensitized cells,
Quantum wells and quantum dot solar cells.

Course Description
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course code course title

PHYS 781 Fuel Cell, Batteries and Applications 3

Course Objectives: This course will provide an insight into the rapidly
growing field of batteries and their wide scale applications ranging from
zero emission vehicles and Hydrogen production for fuel to electronic
devices.

Course Description: Fuel cells, Basic principles and application, Fuel cell
powered vehicles, Relevance of fuel cells and hydrogen, Bio fuels, Basic
concepts of batteries, Solid electrolytes, Primary and secondary batteries,
Advanced batteries and emerging applications.

Course Description
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course code credits

PHYS 782 Renewable Energy Resources 3

Course Objectives: The course is designed to introduce the students to the
adverse affects of fossil fuels on environment and concepts of a sustainable
energy future for the world using alternate energy sources.

Course Description: Energy, Environment and sustainable development,
Energy beyond oil, Arresting carbon dioxide, Geothermal, wave and tidal
power, Wind energy, Conversion of solar energy, Sustainable hydrogen
energy, nuclear fission and fusion.

Course Description
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course code course title

PHYS 783 Thermal Conversion of Solar Energy 3

Course objectives: The course is designed to introduce the students to the
source of solar radiation incident on the earth surface and how to collect
and convert the solar radiation to thermal energy to be utilized in different
applications.

Course description: The structure of the sun as the source of solar
radiation, solar constant, solar radiation on horizontal and tilted surfaces,
solar collectors, solar drying of agricultural products, solar ponds as an
indirect source for power production, solar cooling, other applications.

Course Description
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course code course title credits

PHYS 784 Energy Storage 3

Course objectives: The course is designed to introduce the students to the
different methods that can be used for storing of energy and the new
methods that may be employed for searching of new materials to enhance
the storage efficiency.

Course description: Fundamental of energy storage, liquid media storage,
solid media storage, backed bed storage, basics of latent heat storage,
various kinds of phase change materials (PCMs), improvement of thermo-
physical properties of PCMs, chemical storage.

Course Description

14
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PHYS 785 Water Desalinization 3

Course objectives: The course is designed to introduce the students to the
fundamentals and different methods of sea water desalinization, cost
analysis for the various techniques to investigate the cost benefits of the
used methods.

Course description: Mass transfer, basics of salted water desalinization,
reverse osmosis, vapor compression, electro dialysis, solar distillation,
diffusion distillation, humidification-dehumidification of air, economical
analysis for desalinization plants.

Course Description
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PHYS786 Environmental Radiation Monitoring 3

Course Obiectives: This course aims to provide students with an
understanding of the environmental impacts of pollution. The studies will
include gas, liquid, and solid pollutants; air, water, and noise pollution;
government legislation and policy; and methods of monitoring and
protection.

Course Description: The program includes measurements of radiation
fields of radionuclides in samples of soil, water, and biota taken within and
around the site. A variety of instruments and equipment, processes and
procedures, and measurement devices will be employed.

Course Description
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course code course title credits

Experimental Measurements and Data

PHYS 787
Analysis

Course Objectives: This course aims to familiarize students with
instruments used for monitoring the internal and external exposure from
radiation sources. As well as measuring the exposure doses and survey
meters.

Course Description: Brief introduction of radiation protection quantities,
Classification of radiation monitoring survey meters and recommended
dosimetric quantities and units in radiation protection dosimetry

Course Description
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course code course title credits

PHYS 796 Special Topics | 3

This is one of the two especially constructed courses to be based on
“subjects of interest” that are related to the students’ project/assignment
or thesis. Subjects of interest will be recommended by the course
supervisor.

Course Description
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course code course title

PHYS 797 Special Topics II 3

This is one of the two especially constructed courses to be based on
“subjects of interest” that are related to the students’ project/assignment
or thesis. Subjects of interest will be recommended by the course
supervisor.

Course Description
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course code course title credits

PHYS 799 Thesis 12

Must be characterized by themes of doctoral theses on my own behalf and
actively contribute in the development of knowledge in the specialty of the
student.

Course Description




