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course code course title credits

Experimental Measurements and

PHYS 600 3

Data Analysis

Course Description

Obijective:

The objective is to understand the principles of
measurements and error correction analysis using
computers.

Course Description:

This is an applied course which depends on the
theoretical study of the basis and mathematical and
statistical relations concerning the computer
measurements and error determination.It includes
physical quantities and experimental measurements
errors —error correction and analysis. Laboratory
experiment (goals, logistic and instruments), verification
of the experimental results. Uses of the computer in the
laboratory and programming, finishing three
experiments in three different laboratories
(programming, solid state, nuclear, laser )




alaagll aac J)dall ylgic JJ)aall ad )9 jo)

3 awpl\ uadll WO

J1gal) aaada) ga (B Aadiia cila glea ulldal) pllas) ) ) jhall Ciagy
e ganall oy Ty (g sealill) A5 0 Ale cigatiall a ¢ 4l

¢l el edlubitia ¢ A8 pall JIgall pualic ) jall |3bg§u.ﬁLH\u.uJ.\g
R0 Aolle clgatall i« sbaal dysad ¢ Aunll ABSlal 5 L0 Ay

 chagd)

g

108 Civa g

o 0

Lﬁ)&ieQLGJA%J\@LAL&@)S‘@LGQM\Q)&J@@\‘ 3

_&ﬁﬂ\édﬁcﬁb#\édﬁﬂ\s@\

J

Course Description

Course code Course title Credits
PHYS 613 Mathematical Physics 3
Objective:

Giving the students advanced topics in functions of
complex variables, Tensor algebra and group
theory.

Course Description:

Students will study element of complex variables,
Laurent series, The residue theorem and conformal
mapping, Coordinate transformation, Tensor
algebra, Contraction and product of tensors,
Introduction to groups, Theory of representations,
Symmetry of crystals, The methods of green
function.
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course code course title credits
Advanced Analytical
PHYS 614 Mechanics 3
Objective:
- This course is designed to help students to
-§_ appreciate the various approaches of classical
£ mechanlc_s. _
& Course Description:
S Students will study Variation and Lagrangian
‘§ concept — two-body central force — Inertial body
S kinetic equations — Hamilton’s kinetic equations —
Hamilton-Jacobi theory.
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course code course title credits

Electromagnetism

PHYS 615 Theory (i) 3
c Objective:
2 The key objective of this course is to introduce the
g' basic concepts of electrostatics and magnetism.
3 Course Description:
S Introduction to electrostatics, boundary value
g problems in electrostatic , static electricity in
S insulators- static magnetism.
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course code course title credits
Advanced Quantum
PHYS 616 3
Mechanics (1)

Course Description

Objective :

The objective of the course is to enable the student
to deal with application of quantum mechanics to
problems in physics.

Course Description :

Revision of quantum mechanics advances and the
solutions of Schrodinger equation for discrete and
continuous states. Matrix representation in
guantum mechanics. Symmetry , approximation
methods in limited states and collisions , identical
particles, semi classical treatment of the waves ,
atoms and molecules and atomic nuclei.
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Course Description

course code course title credits
PHYS 617 Statistical Mechanics 2
Objective :

In this course the student will be introduced to the
concepts of ensemble theory, quantum mechanics
and their applications.

Course Descreption :

Student will study ensemple theory — canonical
ensemple theory - grand canonical ensemble theory
— ideal quantum statistics for Bose-Fermi with
applications — Statistical mechanics for interacting
systems — Alcester method — phase change theory —
oscillations.
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course code course title credits
PHYS 623 General Relativity 3
Objective:

Course Description

To understand the basics of general theory of
relativity and cosmology.

Course Description:
Introduction to general relativity and
relativistic cosmology. The basics of Einstein’s
theory of gravity. Black holes, neutron stars
and Big Bang cosmology.
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course code course title credits
The Quantum Theo
PHYS 624 Q . Y 3
of Scattering
Obijective:

Course Description

The objective is to teach the student the underlying
quantum mechanical concepts in scattering processes.
Course Description:

One-dimensional square potential barrier, Collision in
three dimensions. Student will study Scattering by
spherically symmetric potentials, Scattering by complex
potentials, Scattering by Coulomb potentials, The
scattering matrix, Stationary collision theory, Born
approximation, Distorted wave Born approximation,
Partial wave analysis, Phase shift, Cross sections, Second
order perturbation theory, Eikonal approximation.
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course code course title credits

Atomic and Molecular

PHYS 625 3

Physics

Course Description

Objective:

This course develops the basic concepts, techniques
and methods of analysis of atomic and molecular
physics.

Course Description:

Basic concepts in atomic and molecular physics and
knowledge about experimental techniques and
methods of analyses. The structure, dynamics and
symmetry character of atoms and molecules are
discussed. Experimental devices such as light
sources, optical materials, detectors and other
essential topics in the course. Training in the
classification of atomic and molecular energy states
will also take place. Different types of spectra will
be studied, such as atomic, molecular and Raman
spectra. In connection with these spectra, covalent
and ion binding as well as the Stark and Zeman
effects.
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Course Description

course code course title credits
PHYS 626 Electromagnetism Theory (2) %)
Objective:

The objective of this course is to enhance the
concepts of electrodynamics related to Maxwell’s
equations, electromagnetic waves.

Course Description:

Time dependent fields, Maxwell Equations, Plane
propagation of electromagnetic waves, optical wave
guides, simple relative system, diffraction and
scattering.

' 4
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course code course title credits

Advanced Quantum
PHYS 627 3
Mechanics (2)

Obijective:

The objective of the course is to introduce the basic
concepts of Relativistic Quantum mechanics.
Course Description:

Student will study Angular momentum — addition of
angular momentum — Clebsch-Gordon coefficients —
quantum theory of radiation — relativistic mechanics of
the spin- % particles : Dirac principles for relativistic
symmetry variation — Hilbert Space theory. Scattering
matrix — Mott scattering.

Course Description
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course code course title credits

PHYS 628 Aspects of Symmetry

3

Course Description

Course Obijectives:

It is desired to introduce the idea of symmetry in
physics and the concepts of symmetry breaking.
Course Description:

Abstract group theory, Theory of representations,
Physical Applications, Rotation group, Unitary
symmetry groups, Basic concepts of Lie groups and
lie algebra and particles, Symmetry breaking and
perturbations.
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course code course title credits
PHYS 629 Quantum Field Theory 3

Course Obijectives:

Quantum Field Theory is a set of three ideas and
tools that combines qguantum mechanics, relativity
and field concepts. This course is designed to
introduce this combination.

Course Description:

The Klein Gordon field, The Dirac field, Interacting
fields and Feynman diagrams, Elementary
processes, Relativistic corrections, Systematic of
renormalization, Renormalization and symmetry.

Course Description

Yy
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course code course title

credits

PHYS 630

Advanced Nuclear Reactions 3

Objective:

treatment of nuclear reactions .
Course Description:

Course Description

forces.

The purpose of this course is to provide an advanced

This course provides an advanced treatment of nuclear
reaction and their applications. Advanced nuclear
reactions and theories — direct and indirect nuclear

reactions — reactions of heavy and light ions — thermal
and optical reactions — elastic and inelastic reactions —
high energy reactions — scattering — resonance —
polarized nuclear reactions — Fission and fusion reactions
- charged and uncharged particles reactions — nuclear

Yy
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PHYS 632 Advanced Nuclear Physics 3 =
Objective:

The objective of this course is to provide essential
concepts of various nuclear models and structures.
Course Description:

Student will study Nuclear drop model — shell model
— statistical model and Fermi gas model — collective
model , moments and nuclear shapes — Two-body
nuclear force .

Course Description

Y¢
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course code course title credits

Instrumentation and Methods of

PHYS 632 3

Experimental Nuclear Physics

Obijective:

physics.
Course Description:

Course Description

determination .

The objective is to teach the student about the theory,
methodology and application of Instruments in Nuclear

Radiation sources and interaction of radiation with
matter — radiation counters — different types of detectors
and detection methods with applications — instruments
and methods of pulse analysis — the standard
specifications of the instruments — radiation dosimetery
and radiation protection — identification methods of the
outgoing particles of the nuclear reaction (flight time —
pulse shape — energy loss) — angular dependence —
energy, time and momentum measurement — position

Yo
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course code course title credits

PHYS 633 Nuclear Power 3

Course Objectives:

This course aims to teach the postgraduate
students Neutron’s characteristics, Nuclear
fission, Nuclear power plants, reactor theory,
and Reactor Kinetics.

Course Description:
Characteristics of Neutrons, Types of Nuclear
Power Plants, Neutron Fission and Fusion,
Reactor theories and Kinetics.

Course Description

Y1
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course code course title credits
PHYS 634 Elementary Particles 3
Objective:

Course Description

The objective of the course is to teach the students
physics of elementary particles and its interactions.
Course Description:

Student will study elementary particles
characteristics — Classification of elementary
particles — internal quantum numbers — charges —
high energy interactions — Baryon, Lipton and SU
groups -Quark theory — weak interactions —
electromagnetic properties of elementary particles.
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course code course title credits

PHYS 635 Radiobiology 2

Course Obijectives:

This course aims to teach the postgraduate students
the Effect of Radiation at the Molecular and Sub
Cellular Levels, Deterministic Effects, Stochastic

Effects and Biological Basis of Radio Therapy.
Course Description:

Effect of radiation on proteins and acids. Radiation
damage to cell membranes, Tissue sensitivity and
Modes of death, Effects of radiation on
chromosomes, Physical factors affecting cell
survival.

Course Description

YA
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course code course title credits

Introduction to Accelerators

PHYS 636 3

Physics

Course Description

Course Obijectives:

This course will give an introduction to the physics
of particle beams in linear and circular accelerators.
Course Description:

History of particle accelerators, Transverse and
longitudinal motion, Accelerating beams, Linear
accelerators, Electron storage rings, Non linear
effects, Multi-particle effects, The large Hadron
collider.

Y4
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Solid State Theory and Optical
PHYS 640 3
Properties
Objective:

To develop basic concepts of solid state physics which are
necessary in understanding the interaction of
electromagnetic radiation with solids.

Course Description:

Student will study electronic band structure — electron
dynamics — intrinsic approximation — potential theory in
simple metals — bands in semiconductors and semimetals
— insulating bands — lattice vibrations — phonon and
lattice specific heat — band transition general theoretical
analysis — optical parameters construction at critical
points — electron-photon interaction — indirect transitions
characteristics — various photon transitions.

Course Description
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course code course title credits
Diffraction and Structural
PHYS 641 3
Analysis
Objective:

Course Description

Different experimental techniques and theoretical
concepts are introduced for the understanding of
the crystal structure and the determination of
crystal parameters.

Course Description:

Revision of crystal structure — X-ray diffraction of
the crystals — Fourier transformation in diffraction
— Diffraction from thin solid films — X-ray small
angle scattering — diffraction of non-crystalline
solids — electron scattering — geometry of electron
diffraction models — diffraction notation of the
diffraction pattern from monoatonic crystals.
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course code course title credits
PHYS 642 Characteristics of Insulators 3
Objective:

The purpose of this course is to teach the basic physics of
insulators which will help the student to gain a deeper
insight into this field.

Course Description:

Student will study the relation between field,
polarization, displacement, permittivity and refractive
index — optical absorption coefficient and relaxation time
— measurement methods — polarization mechanics —
Debye theory — insulating properties of materials —
Piezoelectricity — ferroelectricity.

Course Description

Yy
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course code course title credits
PHYS 643 Defects in Solids 3
Objective:

Course Description

This course is designed to provide the student with
the basic concepts of the origin, types, nature and
dynamics of the defects in solids.

Course Description:

Student will study defects types — point defects
formation energy — thermodynamics and structure
—equilibrium between die compounds and volatile
components — defects influence on ionic conduction.
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course code course title credits

Fabrication and Characterisation

L G of Polymers

Obijective:

The objective of this course is the study of the electrical
and optical properties of polymers as a function of their
structure.

Course Description:

Static and Dynamic Mechanical properties; DC and AC
properties of ploymers; percolation theory, DC
conductivity, conduction mechanisms, dielectric
properties and polarization, Cole-Cole relation, and
effect of temperature on dielectric properties of
polymers. Optical properties; fluorescence,
phospharescence, light emission, refractive index,
Urbach’s tail and energy band gap, photosensitivity.

Course Description
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PHYS 645 Condensed Matter Physics 3
Objective:

The objective of this course is to provide the student with a
thorough understanding of the theoretical aspects of solid state
physics.

Course Description:

Crystal Structures and Bonding; Lattice dynamics; specific
heat of lattice. Free electron theory of Metals; specific heat
capacity of electrons in metals, thermionic emission of electrons
in metals. Band theory of solids.

Transport Properties: Motion of electrons and holes in bands
and the effective mass. Scattering of electrons in bands,
electrical conductivity of metals, thermoelectric effects,
Wiedmann-Franz law. Magnetism, Neel temperature, Curie
Weiss law, spin waves, domain walls, ferrites and garnets.
Superconductivity: The fundamental phenomenon, Meissner
effect, London equation, type I and 11 superconductors, Cooper
pairing and BCS theory. High Tc superconductors.

Course Description
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course code course title credits
Growth and Imperfection in
PHYS 646 3
Materials
Objective:

The student will learn about crystal growth,
imperfections their dynamics and disordered materials.
Course Description:

Methods of Crystal Growth. Zone refining technique and
refining of materials. Kinetics of Crystal growth,
dislocations and polytypism. Experimental verification.
Atomic Packing in Crystals. Application of Pauling’s
rules to actual structures. Representations of close
packing polymorphic and polytypic structures and
notations. Stacking faults in FCC and HCP structures.
Atomic imperfections in crystals. Diffusion and ionic
conductivity.

Disordered Materials: characteristics of amorphous
glasses and polymers. Polymers and composite materials.

Course Description
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Laser Fundamentals and
PHYS 650 3
Applications
Objective:

The main objective of this course is a broad
understanding of lasers; from their operation to various
types of lasers and their areas of applications.
Course Description:

Basic principle of laser action, pumping schemes, Optical
feedback and resonator cavity. Line broadening
mechanisms. Homogeneous and inhomogeneous
broadening. Laser modes and output control, Q-
switching and mode-locking. Different types of lasers.
Special features of laser light and their measurement.
Applications of lasers in Physics, industry and medicine.

Course Description
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Atomic Spectrosco
PHYS 651 P by 3

Fundamentals & Applications

Course Description

Objective:

To introduce the semi-classical and quantum theory of
atomic structure and spectra and applications of atomic

spectroscopy.
Course Description:

Introduction to Atomic spectroscopy. Bohr and
Sommerfeld atomic models . Energy level diagram and
quantum numbers. Schrddinger wave equation .
Quantum model for Hydrogen atom. Wavefunctions &
general interpretation. The electrons spin. Pauli's
exclusion principle. The fine structure. Zeeman and
Paschen-Back effect. The Stark effect. Spectra of
complex atoms & applications of atomic spectroscopy.
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Molecular Spectrosco
PHYS 652 P Py

Fundamentals & Applications

Objective:

Course Description:

Course Description

monitoring, biochemical applications .

To introduce the theory of molecular structure and
spectra and applications of molecular spectroscopy.

Introduction to Molecular spectroscopy. Rotational and
vibrational motion of diatomic and polyatomic molecules.
Microwave and Infrared spectroscopy, techniques and
basic instrumentation. Raman spectroscopy, polarization
of light and Raman effect. Rotational and vibrational
spectra of simple molecules. Applications of molecular
spectroscopy in chemical identification, pollution
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PHYS 653 Modern Optics and Applications 3
Objective:

The purpose of this course is to introduce to the students
the theory and applications in of modern Optics.
Course Description:

Non-linear optics: Susceptibilities, Harmonic generation,
Phase matching, Optical Mixing, Parametric generation
of light, self focusing of light, Optical bi-stability, Optical
Phase conjugation. Applied Optics; Holography: Fourier
transforms Optics, Spatial filtering, Speckle
Interferometry, Bifringence, Electro-optics, Magneto
optics, Kerr effect. Fiber Optics: the optical fibers,
Comparison of optical fiber with other inter connectors,
Concept of an optical wave guide. Rays and Modes.
Principles of light guidance in optical wave-guides. Fiber
lasers. Application of fiber optics.

Course Description
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Laser Spectroscopy and
PHYS 654 3 L b
Applications 3
Objective:

Course Description:

The purpose of this course is to introduce theoretical concepts,
experimental techniques and applications of laser spectroscopy.

Student will study Spectroscopy Fundamentals: Absorption and
emission spectroscopy, Atomic structure, electronic configurations,
energy levels, selection rules, transition probabilities, lifetimes,
oscillator strengths. Molecular structure, vibrational and rotational
spectroscopy, Frank-Condon principle, Raman scattering. Laser
Spectroscopic techniques: Advantages of lasers in spectroscopy,
Excitation spectroscopy, Laser induced fluorescence. Intra cavity

Course Description

absorption. Photo-acoustic spectroscopy. Opto-galvanic spectroscopy.
lonization spectroscopy, Step wise excitation. Multi-phonon absorption
and emission. Principle of laser Raman spectroscopy. Doppler free
technique in spectroscopy. Time resolved and ultra fast spectroscopy.
Applications of Laser Spectroscopy: Laser photochemistry, isotope
separation, monitoring of atmosphere, material characterization, ultra-
trace analysis, laser Raman spectroscopy of biological systems, medical
applications.
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course code course title credits
Experimental System and
PHYS 655 3
Laboratory Work
Objective:

experiments.
Course Description:

channeltron and CCD arrays

Course Description

CO2 laser.

The objective of the course is to teach the student the physics of various
apparatus used in the laboratory and to use them in selected

Student will study Optical Instrumentation: Beam steering and
focusing optics, polarizer, spectrographs, spectrometers,
monochromators, interferometers, optical multichannel analyzers.
Electronic signal processing: Amplifiers, filters, phase sensitive
detection, lock-in amplifiers, boxcar averagers, photon counters,
transient digitizers, digital storage oscilloscopes, Detectors:
Photodiodes, photo cells, photomultipliers, electron multipliers,

Experiments with lasers: Measurement of wavelength and refractive
index with Michelson and Fabry-Perot interferometers with He-Ne
laser, Laser induced fluorescence of iodine gas and some liquid dye with
SHG of Nd: YAG laser, opto-galvanic spectrum of copper with Ti-
Sapphire laser, opto-acoustic spectrum of some gaseous sample with
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Advanced Spectroscopic
PHYS 656 3
Measurements
Objective:

Course Description

The main objective of this course is to introduce the
application of various spectroscopic techniques.
Course Description:

Introduction; Definition of spectroscopy and its
types, Atomic Spectroscopy, Ultraviolet-Visible
Spectroscopy and applications, Infrared & FTIR
Spectroscopy, Rotation and Vibration Spectroscopy,
Raman Spectroscopy, NMR Spectroscopy and their
applications.
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PHYS 660 Physics of Semiconductors 3
Objective:

This course aims to identify semiconductors and
their types and applications
Course description:

Crystal lattice, band theory of solids, properties
of silicon and germanium, intrinsic
semiconductor, extrinsic semiconductor, P and N
type materials, electrons and holes, P-N junction,
Zener diode, Tunnel diode, forward and reverse
bias, rectification, amplification, transistors, light
emitting diode.

Course Description
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Electrical Conduction in
PHYS 661

Semiconductors %)

Obijective:

This course aims to identify the mechanism of
conduction and carriers mobility in semiconductors
Course description:

Density of carriers in extrinsic semiconductors,
concentration of ionized impurities, neutrality
condition for P and N type materials, compensation
doping, extrinsic compensated, intrinsic compensated,
electrical conduction in semiconductors, diffusion of
charge carriers, continuity equation for minority
carriers, rate of generation and loss, drift carriers,
Hall effect, four point probe method for conductivity,
minority carrier life time and mobility.

Course Description
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Physics of Semiconductor
PHYS 662 3
Devices

Objective:

The course provides an in depth understanding of
semiconductor devices and Integrated circuits.
Course Description:

PN-Junction: Analysis, Fabrication and Current-
Voltage Relationship. Student will study
. Metal-Semiconductor Contacts. The Schottky effect,
Schottky diodes and characteristics. Bipolar Junction
Transistors (BJT), Transistor configurations and
equivalent circuit models. Junction Field Effect
Transistor (JFET). Metal Oxide Semiconductor Field
Effect Transistor (MOSFETS), charge transferred
devices, power devices SCRs,DIACs, TRICs,IMPATT
and Gun diodes.

Course Description
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PHYS 663 Electronic Circuits 3

Course Description

Objective:

This course aims to identify the electronic
circuit components and their characteristics
Course description:

Electric circuits, circuit components,
functional circuits, diodes, transistors,
integrated circuits, transducers, waveform
generators, operational amplifiers, audio
electronics, digital electronics,

MIiCroprocessors.
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PHYS 664 Polymer Semiconductor Devices 3

Course Description

Objective:

This course presents the fundamentals of
conjugated polymers as semiconductor devices
Course description:

Definition of polymers, conjugated polymers,
polymer Schottky diode, polymer light emitting
diode, flexible solar cell, photovoltaic, sensors,
smart windows, hybrid organic-inorganic diodes,
laser diodes made of polymers. Polymer

MOSFETSs.
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course code course title credits

PHYS 665 Optoelectronics

Objectives:

communications.
Course description:

Course Description

Laser Diode.

£9

This course aims to understand the present and
future technologies and applications of optical

Optics Review, Doping, Currents (Diffusion and
drift), pn Junction, Compound Semiconductors,
Photo diode (pn junction reverse bias,
photocurrent), Solar Cell, Light Emission, LED,
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course code course title credits
PHYS 666 Microwaves Physics 3
Obijective:

The objective of the course is to Describe the theory,
techniques, methods, devices and applications of
microwaves.

Course Description:

Electromagnetic waves theory — free and aided microwaves —
microwaves transmission lines and theory of operation and
loss-reduction technologies — Smith maps study and using
them in calculations and analysis of transmission lines —
microwaves transmission pipes of the rectangular, circular
and elliptical cross section — microwave resonance study —
resonance holes — analytical study of resonance holes, their
feed, their connection with transmission pipes and the theory
of operation as a microwave frequency counter — microwaves
oscillators and amplifiers — semiconductors-operating
microwaves and integrated circuits for treatment and
transmitting microwaves.

Course Description
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course code course title credits

PHYS 667 Physics of Superconductors

Course Obijectives:

superconductivity in solids.
Course Description:

Course Description

superconductivity.

This course introduces the basic philosophy of
superconductivity in solids. and concepts of

Introduction, Occurrence of superconductivity,
Magnetic behavior and Meissner effect, Cooper
pairs and BCS theory, Coherence length,
Persistent currents, Flux quantization, Josephson
tunneling, Josephson effect, high temperature
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PHYS 668 Physics of Thin Films 3
Objective:

The objective of this course is to provide the
student with a comprehensive understanding of
all aspects of thin films; from growth mechanism
to different fabrication techniques and their
characterization by physical, chemical and
mechanical means.
Course Description:

Introduction and overview, Basic Physics,
Thermodynamics of growth, Phase Diagrams,
Kinetics, Diffusion, Nucleation, Growth and Film
Formation. Different techniques of film
deposition. Characterization of films by
structural, optical, chemical, electrical, magnetic
and mechanical techniques.

Course Description
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PHYS 670 Introduction to Biophysics 3
Objective:

Course Description

The objective of the course is to familiarize the students with
the underlying concepts of physics of living systems.
Course Description:

Characteristics of life, Characteristics of cell, Cell organelles,
Nuclear and cell division, Stages of mitosis, Cell differentiation.
Chemical bonds, types of bonds, Subunits of macromolecules,
Biological macromolecules, Lipids, Proteins, DNA and RNS
chains, Cell energy. Diffusion, random motion, The diffusion
equation, membranes, Osmosis, Diffusion across membranes,
Membrane potentials, Active transport, Artificial membranes.
The radiations, Target theory, Radiation and its measurements,
Description and interpretation of radiation action, Molecular
effects of radiation, Radiation effects on biomolecules and
molecular structure, Effects on cell and organisms, radiation
hazards and protection. Muscle physiology, Muscle mechanics
and energetics, Structure of cross striated muscle, The
mechanism of shortening, Biophysics of locomotion on land and
in water.
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PHYS 671 Biophysics Techniques 3
Objective:

To teach students theoretical and experimental methodologies
to enable them studying of biological systems
Course Description:

The mechanism of x-ray diffraction, Analysis of diffraction
patterns, Physical basis of electron microscopy, Centrifugation
and sedimentation, Electrophoresis, Viscosity and biological
instrumentation. Photo acoustic spectroscopy, Spectroscopy in
biophysics, Applications of Mossbauer effect, Electron spin and
magnetic resonance spectra. Primary structures, Particles and
bonds, Interactions between structural units, Charge transfer
reactions in biomolecules, polar interactions, interactions and
conformation in polynucleids. Stationary states of molecules,
Classification of optical transitions and of excited states, Photo
physical processes, Applications of absorption and fluorescence
spectra, Fluorescence quenching. Photosynthesis, Structure and
properties of chlorophylls, Energy migration, Electron transfer
processes, Phosphorylation.

Course Description
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PHYS 672 Neurophysics 3
Objective:

Course Description

The intention of the course is to provide the basic
understanding of the electrodynamics of the brain and the
central nervous system.

Course Description:

Constitution of central nervous system, Nerve cells and their
properties, Synaptic transmission, models of neurons, Action
potentials. Statistical mechanics of the brain, Onsager
representation, States of the brain, Dynamics and nervous
parameters, Operators and brain states. Potentials generated in
the brain, Electric fields in biological tissues, temporal and
spatial properties of EEG, Theoretical and experimental basis
of brain waves. Spacetime representation of the brain, classical
theory, Studies of electromagnetism and gravitational fields as
perturbations.
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PHYS 673

Medical Physics and its

Instrumentation

Course Description

Objective:

application.

Course Description:
lonizing radiation photography — study about using
radioactive isotopes — ultrasonic photography — vessel
and sonic measurements — clinical instrumentation -
ionizing radiation treatment — resistance transformers —
capacitance transformers — chemical transformers —
electro biological potential recording poles.

The purpose of this course is to teach the basics of
radiological physics and the instruments used in its
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Radiation Dosimetry and

PHYS 674 3

Protection

Obijective:

of protection.
Course Description:

Course Description

detection and protection methods.

The objective is to introduce the concepts of harmful
effects of radiation, maximum dosage limits and methods

Protection units — ionizing radiation dosimetry — public
and workers radiation dose limits — international basis
for radiation protection - external and internal radiation
protection methods — medical uses of ionizing radiation —
introduction to the biological effects of non ionizing
radiations like lasers — high frequencies and microwaves
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PHYS 675 Introduction to Biostatistics 3

Course objectives
This course is intended to provide a high-level overview
of the concepts, terminology, and strategies needed to
design and evaluate projects in biomedical statistics
including methodologies drawn from software
engineering, qualitative, and quantitative research.
Course description:

Bio statistics, Distributions, Hypothesis testing, Chi-
square, Mann-Whitney, T -tests, analysis of variance
(ANOQOV A) and the statistical models, regression, Critical
Appraisal, screening. Patient records, Coding, Hospital
Information Systems, Decision support systems.

Course Description
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PHYS 676 Radiotherapy 3

Course Description

Course objectives
This course intends to give an overview of planning
process from sickness to treatment using simulation
packages.
Course description
Atomic and Nuclear Structure, Production of
Photons and Electrons, Treatment Machines,
Generators and Simulators; Radiation Interactions;
Radiation Beam Quality and Dose, Radiation
Protection and Shielding.
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PHYS 695 Seminar 3

Students will be required to present a seminar in the
department on his/her assigned project or
dissertation.

Course Description
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PHYS 696

Special Topics (1) 3

Course Description

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.
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PHYS 697 Special Topics (2) 3

This is the second of the two especially constructed
courses to be based on “subjects of interest” that are
related to the students’ project/assignment or thesis.

Subijects of interest will be recommended by the
course supervisor.

Course Description
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PHYS 699 Dissertation 10

E The title of the dissertation and the nature of research

5 work will be proposed by the dissertation supervisor(s)

8 and approved by the Department’s committe. This is

% applicable only to students opting for M.Sc. degree by

3 dissertation.
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