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Course Description

Course Number : PHYS 101(compulsory) Course Nam Geneal Physics |
Credit Hours (lecture + lab) : 4(3+1) Level : Second
Pre-requisite :

Contents

Theoretical part: Physics and measurements, Units and dimensions, Dynamicd
particle in one dimension (displacement, average velocity, it@taneous velocity,
acceleration, free fall), vector algebra and geometry, Motion inwo dimensions,
Projectile motion, Uniform circular motion, Tangential and radial accelerations,
Newton's first law and inertial frames, Mass and weight, N&ton's second law, Newton's
third law, Friction, Work and energy, Vector scalar products, Work of variable forces,
Kinetic energy and work-energy theorem, Conservative and non-coasvative forces and
potential energy, Power, Conservation of mechanical energy, Thermservation law of
linear momentum, Impulse, Collisions, Collision in one andwo dimensions, Rotational
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motion with constant angular acceleration, Angular quantities, Mment of inertia,
Torque and angular momentum, Work of rotational motion, Properties of matter:
Elasticity, Stress, Strain, Modulus's, Strain energy, Flld mechanics: Density and
relative density, the concept of pressure, Pascal law, Arthedes principle, Fluid flow,
Bernoulli's equation and its applications. State of mattersheat and Temperature and
zero law of thermodynamics, Phase transitions, Latent heatsj¢al gases.

Practical part: Error and measurements, Force table, Hook’s Law, Free fglProjectile
motion, Boyle’s Law, Young’'s Modulus,Specific Heat of a Solid, Coefficient of Thermal
expansion, Surface tension in capillary tube, viscosity, Mgon's law of cooling,
Determination of the Paraffin wax fusion temperature.
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2. University Physics, by Ronald Lane Reese, Brooks Cole, May 19, 1999.
3. Fundamental of Physics By Halliday, Resnick & Walker John Wiley & Sons
2008.
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Course Description
Course Number: PHYS 202 Course Name: General
physics I
Credit Hours (lecture + lab.): 4(3+1) Level: Third
Pre-requisite: PHYS 101

Course contents
Electric Charge, Insulators and conductors, Coulomb's law, Point crge, The electric field,
Electric field of multiple point charges, The electricfield of continuous charge distribution,
examples of various shapes (disks, rings, spheres, sl The parallel plate capacitor,
Electric dipole, motion of point charge and electric dipat in electric field, Electric flux,
Gauss's law, Applications of Gauss's law, Conductor irelectrostatic equilibrium, Electric
potential, The potential of point charges, The potentialof dipole, The electric potential of
many charges, Capacitance and capacitors, Energy storech ia capacitor, Fundamental
circuits, The electric current, Batteries, current density, Coductivity and resistivity, Ohm's
law, Series resistors, Parallel resistors, Kirchhofé laws, RC circuits, Magnetism and
magnetic force, source of magnetic fields, Magnetic fetlof a current, Magnetic dipoles,
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Ampere's law and solenoids, The magnetic force on a movirgharge, The magnetic force on
a current-carrying wire, Forces and torques on current bops, Induced current, Motional
emf, Magnetic flux, Lenz's law, Faraday's law, Indued fields and EM waves, Inductors, LC
circuits, LR circuits, AC circuits and phasor, Capadtors in AC circuits, RC filter circuits,
Inductor circuits, The RLC circuits, Power in AC circuits, Wave phenomena, geometrical
optics, speed of light, Longitudinal and transverse wavessound, The nature of light and the
laws of geometric optics, reflection and refraction, Fermt's principle, Snel's law, Image
formation

Practical part: Verification of Ohm’s Law, Metric bridge, Charge and disdarge of
capacitors, Inductive Reactance, Capacitive Reactance, RCL cirits, Transformers,
Speed of sound in air , Refractive Index of a Prism, Focaéhgth of Lenses, Focal
Length of Mirrors .
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. Raymond A. Serway - Emeritus, Physics for Scientists andrigineers, &' Edition,
2004.
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Course Description

Course Number: PHYS 211 Course Name: Classical Mechasit
Credit Hours (lecture + exercises): 3(3+0) Level: Third
Pre-requisite: MATH.101 + PHYS 101

Contents

Space time, Review of Newton's law and conservation of éar momentum in Cartesian and

polar coordinate system, applications on projectile motionni a linear air resistance medium,

Quadratic air resistance. Motion of charges in a unifom magnetic field, The center of mass,
angular momentum of several particles, Kinetic energy andwork, Potential energy and

conservative forces, Gradient relation, Time dependent giential energy, Energy for one-

dimensional linear system, Curvilinear one-dimensional ystems, Central forces, The energy of
interaction of two particles, The energy of multi-partice systems, CM and relative coordinates,
The equation of the orbit, Kepler orbits, The unbound Keler orbits, Change of orbits,

Mechanics in non inertial frames, The tides, Rotatingframes and angular velocity vector.

Newton's second law in rotating frame, The centrifugaldrce, Coriolis force, Coriolis force and
free fall, The Foucault pendulum, Coriolis acceleration,
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Classical Mechanics by John R. Taylor, University Science Books2000, ISBN
189138922X(1-891389-22-X).
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Course Description

Course Number: PHYS 231 Course Name: Vabiration and Waves
Credit Hours (lecture+ lab): 2(2+0) Level : Third

Pre-requisite: PHYS 101 + MATH.101

Contents

Periodic motion -- Simple harmonic oscillation - Dampedascillation - Forced oscillation
- Application of damped and forced oscillations - Superposon of simple harmonic
oscillations- traveling waves, standing, Beats - Transverse wave wires - Longitudinal
wave in rods - Application of longitudinal wave in open and clogkair columns -Fourier

analysis -Doppler effect
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1- Vibrations and waves in Physics, lain G. Main, Cambridge UnPress, § (1993)
2- The physics of vibrations and waves, H. J. Pain, Wiley,“’6(2005).
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Course Description

Course Number : PHYS 243 Course Name :
Thermodynamics

Credit Hours (lecture + lab) : 3(3+0) Level : Third
Pre-requisite: PHYS 101

Contents

Fundamental concept in heat and thermodynamics, Thermal Eqilibrium and zeroth
law of thermodynamics, Ideal gases, Kinetic theory of gases, B&ir law of
thermodynamic, Application of first law of thermodynamic, isothermal and adiabatic
processes. lIrreversible process and reversible processé3arrnot cycle, Otto cycle-
cleapeyron latent heat equation, Second law of thermodynamic, He Engines,
Refrigerators, Entropy, Thermodynamic functions, Maxwell relatons, Third law of
thermodynamic, Phase change, Applications on thermodynamic laws.
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1- Equilibrium Thermodynamics by C.J. Adkins, 3rd ed, 1984, Cambridge
University Press.

2- Thermodynamics and an Introduction to Thermostatistics, by H.Callen, 2* ed,
1985, John Wiley & Sons Inc.
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Course Description

Course Number : PHYS 203 (compulsory) Course Name : Magimatical Physics |
Credit Hours (lecture + exercises) : 3(3+0) Level : Fourth

Pre-requisite: MATH.201

Contents

Determinants, Matrices, Solving linear equations and diffemetial equations by matrices,
Application on the motion of the rotation of the rigid body, Vetor Algebra: Vector
products, Position, Displacement, Vector transformation, Gragent, The Divergence, The
Curl, Laplace operator, Line, Surface, and Volume Integrals,Gauss theorem, Stock's
theorem, Green's theorem, Spherical polar coordinates, Cyladrical coordinates.

VA Sl 2
) e 1536 055G Of LI oy il it ys ilh 3
By shd) AU ) Sle s 1 0gd g Al yd G odelud @ Aediid) Lply J1 Bl el aUYI— Y
MAuLs aldll Ol yadl g OIS > B b o OB jadi— ¥
Ao By y By B30 A L) 8 ) £4AST Y
RO ERIRPEN] Sl ey — ¢

e Ay s, Al SOl
1- Advanced Engineering Mathematics, Erwin Kreyszing, John Wielyand Sons,
1988.
2- Introduction to Electrodynamics by David J. Griffiths, 3" ed, 1999, Prentice Hall.
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Course Description

Course Number : PHYS 212 Course Name : Classical Mechanics II
Credit Hours (lecture + exercises): 3(3+0) Level : Fourth
Pre-requisite: PHYS 211

Contents

Calculus of variations, The Euler-Lagrange equation and applicatios, Lagrange's

equations for Unconstrained motion, Constrained systems, Geradized momenta and

Ignorable coordinates, Lagrange multipliers and constraint forcesRotational motion of

rigid body, The inertial tensor, Principal axes of Inertia, Precession of a top by weak
torque, Euler's equations, Euler's angles, Coupled oscillmins and normal modes, The
double pendulum, Three coupled pendulum, Hamiltonian medtanics for one-

dimensional systems, Hamiltonian mechanics in several dimeass, Ignorable

coordinates, Phase space orbits, Liouville's Theorem.
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Classical Mechanics by John R. Taylor, University Science Bogkd005, ISBN
189138922X .
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Course Description

Course Number : PHYS 221 Course Name : Electromagnetism |
Credit Hours (lecture + lab) : 3(3+0) Level : Fourth
Pre-requisite: PHYS 202

Contents

Review of vector Operations and algebra, Linear and rotational @nsformation of
vectors, Vector field, Review of vector differential calclus: (gradient, the divergence, the
curl, product rules of algebra , Second Derivatives,), Resw of integral Calculus:
(linear, surface, and volume integrals of vector functions The fundamental theorem for:
(calculus, gradient, divergence, curl), Curvilinear Coordirates: (spherical polar and
cylindrical coordinates), The Dirac delta function in oneand three dimension, The
divergence of reciprocal square of radial distance, Thelelmholtz theorem, Coulomb's
law, The electric field, Continuous charge distributions Divergence and curl of
electrostatic field, Field lines and flux, Gauss's lawand its applications, Electric
potential, The potential of a localized charge distribution,The work done to move a
charge, The energy of a point charge distribution, The energy ad continuous charge
distribution, Properties of conductors and induced chages, Surface charge and the
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force on a conductor, Capacitors, Poisson's equation, Laplacesgjuation in one, two and
three dimensions, Boundary conditions and uniqueness theors, Conductors and the
second uniqueness theorem, The Method of images and inddceurface charge and
calculating force and energy, Multipole expansion and approximat potentials at large
distances, The monopole and dipole terms, The electricefd of a dipole, Polarization,
Field of a polarized object, Induced dipole and dielectcs, Polar molecules, Bound
charges, The field inside a dielectric and the electridisplacement, Gauss's law in the
presence of dielectrics, Boundary conditions, Linear Diektrics: (susceptibility,
permittivity, dielectric constant), Boundary value problems wth linear dielectrics, Force
and energy in dielectric systems, Magnetostatics and the temtz law , Magnetic fields
and magnetic forces, The Biot-Savart law, The magnetic fieldf a steady current, The
divergence and curl of the magnetic field, Ampere's law ands applications, Magnetic
vector potential, Magnetostatic boundary conditions, Multipole gpansion of the vector
potential, Magnetic fields in matter and the magnetization, Mgnetic materials:
(diamagnets, paramagnets, ferromagnets), Torques and forces anagnetic dipoles,
Effect of magnetic field on atomic orbits, The field of a magetized object, Bound
currents, The magnetic field inside matter and the aukary field, Ampere's law in
magnetized materials, Boundary Conditions, Linear and nonlinea media, Magnetic
susceptibility and permeability, Ferromagnetism.
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1- Introduction to Electrodynamics by David J. Griffiths, 3 ed, 1999, Prentice Hall.

2- Rao, Nannapaneni N. (1994). Elements of engineering electromagies (4th ed.).
Prentice Hall. ISBN 0-13-948746-8.

3- Tipler, Paul (1998). Physics for Scientists and Engineer¥ol. 2: Light, Electricity
and Magnetism (4th ed.). W. H. Freeman. ISBN 1-57259-492-6
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Course Description

Course Number : PHYS 232 Course Name : Physical Optics
Credit Hours (lecture + lab) : 3(3+0) Level : Fourth
Pre-requisite : PHYS 231

Contents
The nature of light , The superposition of waves, Interfenece of two-beams of light
(division of the wave front & division of amplitude) Interferometers( Young , Fresnel's
biprism , loyed mirror, Fresnel's double mirrors , wedgeinterferometer , Newton rings ,
Michelson interferometer , Jamin & Mach-Zehnder refractomeers ), Interference of
multiple beams , Fabry-Perot interferometer , Applications of interferometry
.Diffraction , Fraunhofer diffraction (single slit, two slits, multiple slits) - diffraction
grating - Fresnel diffraction (circular aperture & circular Obstacle ). Polarization -
polarization by absorption , reflection , refraction & double refraction - Optical active
materials & polarometer .Interference of polarized light , Analysis of polarized light ,
Electro-optics (Kerr effect & Pockels effect ) , Magnetooptics ( Faraday effect )
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Fundamentals of OPTICS, Jenkins F. A. and H. E. White, MGraw-Hill book
company
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Course Description

Course Number: PHYS 302 Course Name: Mathematical Physics Il
Credit Hours (lecture + exercises) : 3(3+0) Level : Fifth
Pre-requisite: PHYS 203

Contents

Complex numbers, Analytic functions- Limits and Continuity-Analyticity- The Cauchy-
Riemann Equations, Elementary Functions, Complex Integration- Contours-
Independence of path- Cauchy integral theorem- Bounds for angic Functions, Series
representations for analytic functions, Residue Theory. Confonal Mapping- Invariance
of Laplace's Equation- Geometric Considerations- Bilinear Tragformations- The
Schwartz-Christoffel Transformations.
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1- Fundamentals of Complex Analysis, E.B. Saff and A.D. SnidePrentice Hall, Inc,
Englewood Cliffs, New Jersey 1993.
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Course Description

Course Number: PHYS 321 Course Name:
Electromagnetism I

Credit Hours (lecture + lab): 3(3+0 Level : Fifth
Pre-requisite: PHYS 221

Contents

Electromotive force, Ohm's law, Motional electromotive force, kctromagnetic
induction, Faraday's law, The induced electric field, Indictance, Energy stored in
magnetic fields, The modified Ampere's law, Maxwell's egations in vacuum, Maxwell's
equations in matter, Boundary conditions, Conservation laws andhe continuity
equation, Poynting's theorem, Newton's third law in electrognamics and momentum,
Maxwell's stress tensor, Conservation of momentum, Angular moantum,
Electromagnetic waves in one dimension, The wave equation, 8goidal waves,
Boundary conditions: reflection and transmission, Polarization,Electromagnetic waves
in vacuum, Monochromatic plane waves, Energy and momentum in @®omagnetic
waves, Electromagnetic waves in matter, Propagation in linear met Reflection and
transmission at normal incidence, Reflection and transmissh at oblique incidence,
Absorption and dispersion, Electromagnetic waves in conductorsReflection at a
conducting surface, The frequency dependence of permitity, Guided waves and wave
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guides, TE waves in a rectangular wave guide, The coaxial transssion lines, Electric
dipole radiation, Magnetic dipole radiation, Radiation from an arbitrary source, Power
radiated by a point charge, Radiation reaction with matter.
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1- Introduction to Electrodynamics by David J. Griffiths, 3 ed, 1999, Prentice Hall.
2- Rao, Nannapaneni N. (1994). Elements of engineering electromagies (4th ed.).
Prentice Hall. ISBN 0-13-948746-8.
3- Tipler, Paul (1998). Physics for Scientists and Engineer¥ol. 2: Light, Electricity
and Magnetism (4th ed.). W. H. Freeman. ISBN 1-57259-492-6
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Course Description

Course Number : PHYS 351 Course Name : Modern Physics
Credit Hours (lecture + lab) : 3(3+0) Level: Fifth

Pre-requisite : PHYS 232

Course Contents

Special Theory of Relativity :wave propagation- Michelson Morley experiment- Galilean
transformation — Lorentz transformations — Relative velocity - Loentz contraction —
Time Dilation — relativity of mass — Mass and energy — ApplicationsThe particlelike
properties of Electromagnetic radiation: Electromagnetic waves— The photoelectric effect
— black body radition- The Compton Effect - X-rays .Wavedlike properties of particles:
De-Broglie hypothesis — Electron diffraction experiment of Rvison and Germer —
Electronmicroscope — Uncertainity principle, quantum theoy. Atomic Structure: atomic
properties- The Thomson model- Rutherford Model for atomicnuclei- —alpha particle
scattering- Atomic Spectra — Bohr theory of the hydrogen atom —@nmerfeld’s Model —
Failure of the Bohr theory Frank-Hertz experimet— The bag ideas of the Quantum
Mechanics
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1- Modern Physics K. Krane, Wiley, 2000.
2- Modern Physics for engineers, J. singh, Wiley-VCH, 2004.
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Course Description

Course Number: PHYS 393 Course Name: Optics Lab
Credit Hours (lecture + lab): 2(0+2) Level: Fifth
Pre-requisite: PHYS 232

Contents

Practical part: Prism spectrometer(refractive index and dispersion) , Grating
spectrometer, Fresnel's biprism with He-Ne laser , iésnel's double mirrors with He-Ne
laser , Newton's rings , Michelson interferometer , MactZehnder-interferometer
Diffraction at a single slit , Diffraction at double slits , Diffraction at one-and two-
dimensional gratings , Diffraction at a single slit measuring ath evaluating with Video
Com , Polarimter and optical activity , Abbe's refractometer,Inverse square law of light
radiation and absorption coefficient of glass or plastic materialsPolarization of light.
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Course Description

Course Number: PHYS 303 Course Name: Mathematical Physics
Credit Hours (lecture + exercises): 3(3+0) Level: Sixth

Pre-requisite: PHYS 302

Contents

Series Method for solving linear differential equations, Fulk’s theorem, Second solution,
Legendre polynomials, Hermite polynomials, Lagurre polynomials, Bssel Functions,
Fourier transformation and its application, Laplace transformation and its application,

Eigenvalue problem, Differentional equations of Boundary value pyblem

SAN ol 2
) e 1536 050 Of LI o« b1 it 3 Bh
SN Ve pldsaaly Lo 3181 5 B A5 1 e deilonall g el Adoolad) OYSleel) Lgel 5 3 i) B was L
oln Jams 3 —Lokia 3 s — RV Kb 5 5 orY 5 (g <ot ok 1) Bald) Bl Y1 il e Y
Ae¥) oda | \ghody 445 5 JIgul
gad) b g i) e s @1 1 A3 Nl o e 35U g Aol J1 gl de glas J) gl ST e By LY
g b gy Bl b Al oSO 2l M1 0kt

e Ay a Al SOl
Mathematical methods for physicists, by George Arfken and Hanweber, 6" ed,
Harcourt academic press, USA, 2004.
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Course Description

Course Number: PHYS 342 Courseaie: Statistical Physics
Credit Hours (lecture + lab): 3(3+0) Level : Sixth
Pre-requisite: PHYS 243

Contents

Probability, One random variable, Some important probability distributions, Many
random variables, Sums of random variables and the centrairhit theorem, Rules for
large numbers, entropy, Kinetic theory of gases, Maxwell'sidtribution of the velocities
of gas molecules and its applications, Distribution functiorof the energy of molecules,
Liouville's theorem, Equilibrium properties, The microcanonical ensemble, Two-level
systems, The ideal gas, Mixing entropy and the Gibbs parad, The canonical ensemble,
Canonical examples, The Gibbs canonical ensemblem, Theagd canonical ensemble,
Quantum statistical mechanics, Maxwell-Boltzmann distributon, Bose Einstein
distribution, Fermi-Dirac distribution, Vibrations of a solid, Black-body radiation,
Quantum microstates, Quantum macrostates, Ideal quantum gase Hilbert space of
identical particles, Canonical formulation, Grand canonicalformulation, The degenerate
fermi gas, The degenerate bose gas.
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1- Statistical Physics, F. Mandl, John Wiley and Sons, 2000

2- Fundamentals of Statistical and Thermal Physics, Reif F. BlGraw-Hill, Int.
(1985).

3- Introduction to Modern Statistical Mechanics, D. Chandler,Oxford University
Press, 1987.
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Course Description

Course Number: PHYS 352 Course Name: Quantum Mechanics

Credit Hours (lecture + exercises): 3(3+0) Level: Sixth

Pre-requisite: PHYS 212+ PHYS 351

Course contents
Reviews of the fundamental experiments in modern physi¢c the need for quantum mechanics.
Wave packet and uncertainty principle, Schrédinger equabn for free particle, Continuity
relation, The dynamical variables and calculating the xpectation values, Schrodinger
equation with a potential in one dimension, Dynamical vaables and calculating the
expectation values in momentum space, Commutation relans. Hermitian operators, Linear
operators, Completeness relation and orthonormality. Schrodiger equation in three
dimensions, The fundamental postulates of quantum meahics, Particle in an infinite well,
Spectral expansion theory, The parity, Constants of motionand conservation laws,
Momentum eigenfunctions and free body, One-dimensional peitials:(The potential step,
The finite potential well at scattering and bound stagés, The potential barrier, The delta-
function potential at Scattering and Bound states, Sirmp harmonic oscillator, Oscillator
eigenfunctions and eigenvalues, Ladder operators and dyndecal variables, Schrodinger
equation in three dimensions in Cartesian coordinates, Schrodinger equation in in three
dimension curvilinear coordinate system, Angular momentumand its eigenfunctions and
eigenvlaues, The addition of angular momentum, The centrgdotentials.
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1. Quantum Physics, Stephen Gasiorowicz/Bed, John Wiley & sons 2003.
2. Introduction to Quantum Mechanics, David J. Griffiths, 2" ed, Pearson
Education 2005.
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Course Description
Course Number: PHYS 392 Course Name: Electromagnetism
Lab
Credit Hours (lecture + lab) : 2(0+2) Level: Sixth
Pre-requisite: PHYS 221
Contents

Measurement of e/m of the electron, Verification of Biot Savart law , Verification of
Faraday's law, Transformers , Measuring the force on currentcarrying conductors in a
homogenous magnetic fields, RLC circuits, Generators, Motoyd ransformers, Magnetic
moment of magnetized rod, Helmholtz coils, Magnetic induabin.
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1- Raymond A. Serway - Emeritus, Physics for Scientists andrigineers, 6th Edition,
2004.

2- G.G.Skitek.S.V.Marshall, Electromagnetic Concepts and Aplication, Prentice
Hall

3- Fundamentals of Physics 8th Edition Halliday, Resnick and Walkr’s
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Course Description

Course Number: PHYS 395 Course Name: Modern Physics
Lab

Credit Hours (lecture + lab): 2(0+2) Level: Sixth

Pre-requisite: PHYS 351

Contents

Characteristics of microwaves, Franck- Hertz experiment,Stefan-Boltzmann law for
heat radiation, Determination of Planck's constant by means athe photoelectric effect
using the compact arrangement, Faraday effect, Fabry — Perot terferometer, Kerr
effect, The Balmer series of hydrogen and determination d®ydbergs constant, Pockels
effect, Zeeman effect.
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Experiments in Modern Physics, Second Edition, by AdriatM€lissinos (Author)
and Jim Napolitano (Author), Jeremy Hayhurst (Editor)ademic Press, 84 Theobald’s Road
London WC1X8RR, UK, 2003.
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Course Description
Course Number: PHYS 422 Course Name: Electracs
Credit Hours (lecture + lab): 4 (3+1) Level: Seventh
Pre-requisite: PHYS 202
Contents

Analog Electronics: The P-N junction diode and Zener diode with their apfications — Junction
Field effect transistor - Bipolar junction transistor (Bias and amplifiers: JFET & BJT) —
Differential and Operational Amplifiers, Introduction to Feedback Circuits, Multivibrators and
Oscillators.

Digital Electronics: Binary and Hexadecimal System, Logic Gates, Karnaugh Mapslip Flops,
Shift Registers, Counters, Memories.

Practical part: P-N junction application (half-wave rectifier, full-wave rectifier, clampers and
limiters, Zener regulation) - Transistors JFET & BJT amplifiers. Amplifiers with 741(Inverting &
Non inverting Amplifiers, Active Filters, Wien Oscillator, Astable Multivibrator). Half and Full
Adder (7483), Flip Flop (7474-7476), Shift Register (7495-74194), Coert (7493-74193).
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Microelectronic circuits,Adel S. Sedra and Kenneth C.Smith. Oxford University Press
NewYork 2004.

Fundamentals of Digital Electronics, by Professor Baly Paton, Dalhousie University.
National Instruments Corporation 1998.
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Course Description

Course Number: PHYS 452 Course Name: Quantum Mechanics |l
Credit Hours (lecture + exercises): 3(3+0) Level: Elente

Pre-requisite: PHYS 352

Contents

Dirac notation, Vector space algebra and Hilbert space, Rephsing wave mechanics and
operator methods in abstract view, Angular momentum commutabtn relations, Raising
and lowering operators for angular momentum, Expansion theoryn abstract view,
Matrix representation of angular momentum operators, Generd relations in matrix
mechanics, Eigenstates of spin %2, The intrinsic magnetimoment of spin ¥ patrticles,
Addition of two spins, Addition of Spin % and orbital angular momentum, Time-
independent perturbation theory and energy shifts, Degenate perturbation theory, The
Stark effect, Hyperfined splitting, Variational principle and its applications, The WKB
approximation, Time-dependent perturbation theory, The intraction of charged
particle with electromagnetic field, Two level-system, raission and absorption of
radiations, spontaneous emission, Transition rate, selectionule, scattering theory,
Partial wave analysis, The Born approximation.
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1. Quantum Physics, Stephen Gasiorowicz, 3rd ed, 2003.
2. Introduction to Quantum Mechanics, David J. Griffiths, Pearson Education 2005.
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Course Description

Course Number: PHYS 471 Course Name: Solid State Physics |
Credit Hours (lecture + lab): 3(3+0) Level : Seventh
Pre-requisite: PHYS 352

Contents

Different states of matter, classification of solids, cryal structure (Bravais lattices &
Miller indices), methods of determination of crystal stricture (X-ray diffraction, electron
and neutron diffraction), crystal defects, crystal binding (interatomic forces, types
crystal bonds), Methods of crystal growth, lattice dynamicgcrystal vibration modes and
phonons), thermal properties of insulators (specific headf insulators: classical model,
Einstein's model, Debye model,-thermal conductivity of indators), Dependence of
thermal conductivity on temperature, Free electron theoy (classical model of free
electron, Fermi gas of free electrons, Maxwell-Boltzmann diribution, Fermi-Dirac
distribution function), band theory (zone theory and tightbinding theory).
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1 - Introduction to Solid State Physics, C. Kittel, John Wigy, 2004.
2 - Elementary Solid State Physics, M. A. Omar, Addison Wely, 1993.

A s pd g el oy @B

50



oL 3l and o glall 20 aseal Gadla

(V) Ayl sl AL g FEAY segays Al S,
gbed! s gl (Y (s F 8l )l Ol 4
Yy bl
o g Sl el Slbwlul 5 (S bl jailas dulysy S Bl ol de D adl Al e D
Y
L M ol B
Ol il § et S Bl Ly Lhadlt Jwsl
dryd Ve dryd 00 dryd 00
DA G pE e

FsY LLidl (65 Tl B abb — Lhes 815l Uy ol iy et et — 319 U S 1 31l Ll VT ol g
FrsY bl Gl dsniY) fdl —d el Ly Slad¥) b — gl kYl — ALY 056 el
Jo —U St oW A0l mo £ LB Y] BT p gy o) dm ol — Lslhol dasdl Y LS slbsY)
sl S =3 el S g s w8l BW e DU gt Jols —EaWl ae Labr Al Jeli Add3-1 U5 SO
SN sl Bl Cadl S —dwans )

il gy Brered) CMEAE) — Wl Slaer ol gy Broeed) CMSAE — Lol sl Aol y Boerndl el 3 Ay g sl SR
Fleti¥) sVl iyl — ) Jlada¥) DS 1 gl B i) &y g4 pe U 5l SMES — S gy )
Byl ) g ) el (§ @Sl — 0 godt § Bl W5 sl

Course Description

Course Number : PHYS 481 Course Name : Nuclear Physics |
Credit Hours (lecture + lab) : 3(3+0) Level : Seventh
Pre-requisite : PHYS 351

Contents

Properties of the nucleus. Constituents— determination of nuclear charge, radius and
mass — Nuclear binding energy Natural Radioactivity: Decay law-Nuclear stability-
Radioactivity and theory of transformation .Artificial Radioactivity: Discovery of
artificial radionuclides— Transuranium elements-Interaction of radiation with matter:-
Interaction of heavy elements-interaction of light electronsinteraction of gamma rays
with matter-interaction of neutrons with matter. Radiation Detectors:- Gas detectors-
Scintillation detectors- solid state detectors. Nuclear Re&tions: Reactions of matter by
gamma-rays- reactions by alpha particles- reactions by protons- redons by neutrons.
Nuclear fission: Discovery of Nuclear fission — theory of Nuclear fissiorNuclear fusion:
Energy production in stars — control of thermonuclear reactions.
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Course Description

Course Number: PHYS 455 Cag Name : Physics of Atomic and
Molecules

Credit Hours (lecture + lab) : 3(3+0) Level: Eighth
Pre-requisite : PHYS 452

Contents

Introduction: Comparing between atomic emission spectroscgp and atomic
absorption spectroscopy; Optical spectroscopy, Atomic speaim, Quantization of
hydrogen atom, Atomic emission / absorption spectrophotometry RKlecular
spectroscopy , Spectroscopy of inner electrons. Zeemsnéffect, Sodium spectrum,
Effect of magnetic field on the energy levels of atom. Theorpf magnetic energy,
Anomalous Zeeman'’s effect and Lande splitting factor. Moladar Spectra of diatomic
molecules-Vibrational energy levels in both classical mechanics and quéam

mechanics. Rotational spectra of diatomic molecule in gaseoutate and rotational
energy levels. Molecular spectra; Anharmonic OscillatorNon Rigid Rotator - Infrared
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Vibration-Rotation spectra; -. spectrum, IR spectrum, RBSspectra, XRD spectrum -
measurements of Absorbance, Transmitting and Reflecting sing double beam
Spectrophotometers in all ranges of wavelengths (UV-VIS-NIRR), Normal modes of

vibrations; Natural of infrared absorption, Basic Laser principles ,Laser behavior ,

Properties of laser radiations , Different types of lases; Laser spectroscopy, The total
losses of the laser system, Transmission at the mirrors Absorption and scattering by

the mirrors, Absorption in the laser medium . Diffraction losses at the mirrors, The
Ruby Laser- Three Level Laser (Helium-Neon Laser)-Four Leel Laser ( Carbon

dioxide Laser), Laser applications.
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1- Basic Atomic and Molecular Spectroscopy, Michael Halls, Wi Interscience 1998.
2- Atomic and Molecular Spectroscopy, Svanberg S., Basic Aspea@and Practical
Applications, 4" Edition, Springer 2004.
3- Fundamentals of laser optics, Kenichi Iga, technical e, Richard B. Miles.
Publisher: New York : Plenum Press, 1994.
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Course Description

Course Number: PHYS 497 (Compulsory) Course Name: Solid State
Physics Lab
Credit Hours (lectures + lab): 2 (0+2) Level : Eitjh

Pre-requisite: PHYS 471

Contents

Studying the characteristics of the solar cell- electromiffraction experiments-
characteristics curves of an optical (photo) resistor- studyim the electron spin resonance
(ESR)- calculation of the energy gap of germanium by an elgical method-
determination of the thermal coefficient of resistance of noble metal (platinum) by
computer- the magnetic susceptibility of some materials ands classification — X-ray
spectroscopy and calculation of Planck's constant and Milleindices of crystal planes in
NaCl single crystal- thermoelectric effect in semiconduors (calculation of Seebeck,
Peltier and Thomson coefficients)- superconductivity anddetermination of the
transformation temperature T¢ of YBCO specimen by computer — determination of the
absorption coefficient of aluminum for X-ray, Hall effect, studying the crystalline
structure by using the field effect microscope.
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3 - Introduction to Sold State Physics ..... C. Kittel, Johiwiley, 2004.
4 - Elementary Solid State Physics ...M.A. Omar, Addison We#fy, 1993.
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Course Description

Course Number : PHYS 498 Course Name : Nuclear Physics Lab
Credit Hours (lecture + lab) : 2(0+2) Level :Eighth
Pre-requisite: PHYS 481

Contents
Practical part: Statistical nature of Radioactive decay law - Rutherford Scattering -
Attenuation of gamma radiation - Absorption of beta radiation passig through
different materials — Inverse square law in case of gamma-rays Determination of the
range of beta particles in absorbers by beta gamma source - Ba&cattering of beta
particles - determination of the dead time of GM tube - Effect oi magnetic field on beta
particles motion. Assessment of natural radionuclide in NaGICompton scattering
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Course Description

Course Number: PHYS 499 Course Name:
Project

Credit Hours (lecture + lab): 2(2+0) Level : Eidht
Pre-requisite: PHYS 497+PHYS 498

Contents

The student carries out a research under the supervisioof one of the Staff members in
one of the following branches: Theoretical Physics- Nuclear Physics - Solid State
Physics - Fiber Optics — Laser — Plasma — Electronics. Tis¢éudent submit a report about
his work, and is evaluated by a committee selected by themgartment.
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Course Description

Course Number: PHYS 213 Course Name: Astronorical Physics
Credit Hours (lecture+ lab): 2(2+0) Level: Elective
Pre-requisite: PHYS 211

Contents
Introduction, Evolution of the universe, Kepler's laws of moton, Solar system, The
moon, The earth, Asteroids, Comets, Stars, The sun, Galasgie
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1- An Introduction to Modern Astrophysics, B W Carroll and D A Ostlie, 1996 by
Addison-Wesley Pub.

2- Physics of the galaxy and Interstellar matter, H Scheffleand H Elsasser, 1988
Springer-Verlag New York.
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Course Description

Course Number: PHYS 234 Course Name: Health Physics
Credit Hours (lecture + lab): 2(2+0) Level : Elective
Pre-requisite: PHYS 202

Contents
Review of the sources of radiation, basic dosimetry, and hazaras ionizing radiation,
Radiation safety guidesand codes in the environment, industry, medicadnd nuclear
facilities, Techniques for the detection, use, and safeandling of radiation sources,
Radiation protection and shielding: monitoring of sources, planimg of facilities, waste
management, and radiation protection for the public, radiation etection and counting
statistics. Radiation laws and regulating agencies,
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2. Introduction to Health Physics, by Herman Cember, Pergamon fss.
3. Basic Health Physics: Problems and Solutions, by Joseph Johnu&éacqua, New
York, Pergmon Press.
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Course Description

Course Number: PHYS 333 Course Name : Laser physics
Credit Hours (lecture + lab): 2(2+0) Level : Elective
Pre-requisite: PHYS 351

Contents

Absorption and Emission of light, Einstein Relations, Popuaition inversion, Gain

coefficient, Optical resonator, Laser Modes, soligtate lasers, semiconductor lasers, Gas
lasers, Dye lasers, Free electron laser and some new lasdraser beam properties,:
Line width, Divergence, coherence, Brightness, Focusingrqgperties of laser, Q-

switching, Frequency doubling, Phase conjugation. Applicationsmedical, industrial,

Military, Scientific, Holography and compunctions.
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Lasers: principles and applications, J.Wilson and J.F.B. Hawlss Prentice Hall, 1992.
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Course Description
Course Number: PHYS 361 (se Name: Biophysics
Credit Hours (lecture + exercises): 2(2+0) Level: Sixth
Pre-requisite: PHYS 101+ PHYS 202

Course contents

Theoretical part: Biomechanics Forces affects on our bodies. Vector analysisvers

and equilibrium of rigid bodies. Properties of Fluid. Blood pressure. Viscosity and
Surface tension. Bernoulli’'s Equation and its applications. Effect of gravity and

acceleration on blood pressure. Nature of sound and sound entsity level. Ultra-sound,

production and its applications in diagnostic and treatmentOptics and Eye, contents of
Eye, formation of image on eye, application of optics on medicinégrvous system. And
electricity within the body. Equilibrium potential and N ernst equation. Factors affecting
the propagation of action potential. Action potential measuremerst of some organs;
EGG,EEG and ERG. lonization Radiation, Physical and biologicaéffects.

e Ay d Al SOl

1) Introduction to Biophysics, Halas and Mc Farland (1987),
2) Medical Physics, John R. Cameron & Jame&. Skofronick ; Willy John (1978),
3) Introduction to Health Physics, H. Cember, New Yerk. (1989).
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Course Description

Course Number: PHYS 405 Course Name: Computational Physics
Credit Hours (lecture + lab): 2(2+0) Level: Elective
Pre-requisite: PHYS 203

Contents

Introduction to Computation and Science, The emergence olModern Computers,
Computer Algorithms and Languages: Applications: Newton and kpler Laws.
Numerical linear Algebra: Systems of linear equations, igen values and Eigen vectors.
Interpolation, Extrapolation and Data Fitting: Polynomial Inte rpolation, Data fitting,
Least squares fitting. Ordinary differential equations: Initial-value problems, The Euler
and Picard methods, The Runge-Kutta method , Chaotic dynamsc of the driven
pendulum, Boundary -value and eigenvalue problem, The one-densional Schrédinger
equation.
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Computational Physics, Nicholas J. Giordano, Hisao Nakanishi,d&lison-Wesely, 2006.
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Course Description

Course Number: PHYS 435 Course Name: Plasma physics
Credit Hours (lecture + lab): 2(2+0) Level : Elective
Pre-requisite: PHYS 342

Contents

Introduction (Definition of a Plasma, Processing Pla®as, Plasma Physics and Plasma
Chemistry). Single Particle Motions (Orbits in direct current electric and magnetic fields,
Collisions, Transport Phenomena, Chemical Reactions in I&mas). Plasma Statistical
Mechanics (Ensemble Theory, Liouville's Theorem, Partle Distribution Functions, the
Boltzmann and Vlasov Equations). Plasma Magnetohydrodynamsc (MHD Equilibrium,
Magnetic Confinement, Stability). Waves in Cold Plasma (Wave Equations, Dispersion
Functions, The effects of Magnetic Fields). Waves inHot Plasmas (Acoustic and
Magnetoacoustic waves, Landau Damping, Nonlinear Waves).Kinetic Theory and Radiation
(Cyclotron emission, Bremsstrahlung). Applications (Fegion, Plasma-Aided Manufacturing).
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- Introduction to Plasma Physics and Controlled Fusion, by FF. Chen, Plenum Press
(1990).

- Introduction to Plasma Physics: With Space and LaboratoryApplications by D. A.
Gurnett and A. Bhattacharjee (Paperback - Jan 31, 2005).
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Course Description

Course Number: PHYS 472 Course Name: Solid State
Physics I
Credit Hours (lecture + lab): 3(3+0) Level : Elective

Pre-requisite: PHYS 471

Contents

Semiconductors and its applications (semiconductor materialsBand theory in
semiconductor- energy gap in semiconductors- holes- Fermiviel in semiconductor-
effect of impurities on semiconductors — applications). Magtism in solid state
(magnetic moments- origin of magnetism- diamagnetism- paramagnetis
Ferromagnetism- molecular field theory- exchange energy- Angfromagnetism-
Ferrimagnetism-  hysteresis loop- magnetic domains- magnetic gsenance)-
Superconductivity Electrical properties of Superconductorsmagnetic properties of
superconductors- thermodynamic properties of superconductors electrodynamic
properties of superconductors (London theory- Ginzeberg Landattheory)- type | and
type 1l superconductors- Cooper pair- microscopic theory of sperconductors (BCS
theory) Dielectric properties of solids (polarization and di&ctric constants, electric
damage for insulators- ferroelectric). Optical properties ofsolids (reflection, absorption
and emission- optical conductivity)
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2- Introduction to Solid State Physics, C. Kittel, John Wiley, 2004.
3- Elementary Solid State Physics, M. A. Omar, Addison Wesel{1993.
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Course Description

Course Number: PHYS 473 Course Name: Semiconductor
physics
Credit Hours (lecture + exercises) : 2(2+0) Level : Elective

Pre-requisite: PHYS 471

Contents

Theoretical part:

Semiconductor Fundamentals:Carrier distribution functions, Carrier densities, Carrier
Transport, Carrier recombination and generation, Continuity equation, The drift-
diffusion model.

P-N Junctions: Electrostatic analysis of a P-N diode, The P-N diode cumé, Reverse bias
breakdown.
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Bipolar_Junction Transistors: Structure and principle of operation, Ideal transistor
model, Non-ideal effects, Base and collector transit timeffects, BJT circuit models, BJT
Technology.
MOS Capacitors: Structure and principle of operation, MOS analysis.
MOS Field-Effect-Transistors: Structure and principle of operation, MOSFET models,
Threshold voltage, MOSFET Circuits and Technology.
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Semiconductor Physics and devices Basic Principles? &dition.Donald A. Neamen, Mc
Graw Hill, 2003.
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Course Description

Course Number: PHYS 482 Course Name: Nuclear Physics
Il

Credit Hours (lecture + lab): 3(3+0) Level: Elective
Pre-requisite: PHYS 481

Contents

The fundamental forces in nature, quark theory and the originof nuclear force, inter
nucleon force, the isospin, nuclear reactions and reactionrass section ( Coulomb
scattering, optical model, resonance reactions and Breit-Wigneformula), nuclear
models (liquid drop model, shell model, collective model),elementary particles,
fundamental symmetries and gauge theory, lepton-hadrons interacins, quantum
chromo dynamics, electro-weak interactions, physics of modeccelerators.

VA ol 2
) e 1536 055 Of LI o ¢y Al oty B
RS RS S W [PEAPUPPR NV TS ARSI RER SR (PPt U VR
Mo 3t g Tl 5 i ol B g el U e ) g ) S 5 Ademall g ) Wl A1 LY
Aoy g ) el g gl g Bl Y
3 5yl sl g peadl ST 5 Ry B 84S Lkl g 800 gy OF g
A IS R s e 5 Bl O G BTy Ryl g ol B as 0
IS R e sl 4S5 SIS e o Sl B U il (o Al aladll Gl Y
A SO L v ) ALl S8 g (i y SIS 0 81— il Joli) Belol1 iy ) SOOI £ VT u g 8LV
Aol Jols Ol die 5 &y ) OVl Cikoeal] &y 5! = 3led) 42De S 9> LA
e Ay s Al SOl
Introductory Nuclear Physics, Kenneth S. Krane, John Wileyand Sons, 1988
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Course Description

Course Number : PHYS 485 Course Name : Radiation Physics

Credit Hours (lecture + lab) : 2(2+0) Level : Elective
Pre-requisite: PHYS 481

Contents

Definition of radiation quantities , doses and their units,instruments for measuring
personal doses, radiation monitoring and radioactive contamination jblogical effects of
radiation , external and internal radiation exposure , radiaton protection and shielding ,
recommendations of IAEC, protection against different radiatons sources,

decontamination, radioactive waste management
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Course Description

Course Number: PHYS 487 Course Nameluclear of Neutrons and
Reactor Physics

Credit Hours (lecture + lab): 2(2+0) Level :Elective

Pre-requisite: PHYS 481

Contents

Neutron production methods- Neutron detection - Neutron ractions : cross-sections,
attenuation, reaction rate, fission cross-section. Nuclediission, fission yield, Energy
distribution among fission neutrons and fragments, regenerationfactor. Thermal
neutrons: energy distribution, effective cross section, maatation, average energy loss,
Average energy logarithmic decrement, SDP,MR and resonancseape probability. The
Nuclear chain reaction: neutron cycle, thermal utilizaton factor and calculating the four
factors formula . Solution of diffusion Equation of for different neutron sources
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Course Description

Course Number: CSC 101 Course Name: Itroductioto computer and internet
Credit Hours (lecture+ lab): 3(2+1) Level : Second
Pre-requisit: ---------
Contents

Theoretical parts: Introductio to computors, computer hardware and software

operating systems and software development, introduction to corager networks and

internet, computer viruses, computer employment in the ectors of society, selected
topics in computer.

Practical parts: Applications on the operating system windows 7, word process

software Microsoft word, spreadsheet software Microsoft Ecel database software
Microsoft Access, the program presentations Microsoft PowePadin web browser

Internet Explorer (web browsing, create an e- mail, downloadhe software from the

Internet), software anti- Viruses.

Textbooks:

1-Introduction to Computor and Internet, by Abdullah Al-Mousa, Sixth edition,

1431H,2010

2- Introduction to Computers and programming, by Rasheed Mohammad1432H, 2011
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