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History of astronomy, Calendars, Solar system (inner planets, outer planets,
meteorites, asteroids and comets), Eclipses, Stellar properties, H-R diagram,
Stellar evolution, Galaxies, Cosmos.

Introduction to
astronomy
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Motion in two dimensions; Newton’s lows of motion; circular motion and other applications of
Newton’s work and energy ; potential energy and conservation of energy; linear momentum and
collisions; rotation of a rigid body about a fixed axis ; angular momentum and torque.; conditions of
static equilibrium of rigid bodies

General
Physics (1)
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Electric field and force; Gauss’ law; electric potential ; capacitance and dielectrics; current and
resistance; direct current circuits; magnetic fields; sources of the magnetic field; Farady’s law of
electromagnetic induction; induction

General
Physics (2)
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Experiments on measuring methods; static effect of forces; inclined plane; friction; translational
motion; conservation of linear momentum; free fall; projectile motion; rotational motion; conservation

General
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of angular momentum; determining the gravitational constant

Physics
Laboratory
(1
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Experiments on Coulomb’s law; field lines and equipotential lines; plate capacitor; Ohm’s law;
Kirchoff’s laws; effect of force in a magnetic field; Biot-Savart’s law; induction in a moving
conductor loop; transformer; measuring the earth’s magnetic field

General
Physics
Laboratory (2)
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Motion in two dimensions; Newton’s lows of motion; circular motion and other applications of
Newton’s work and energy ; potential energy and conservation of energy Electric field and force;
Gauss’ law; electric potential ; capacitance and dielectrics; current and resistance; direct current
circuits;;

General
Physics for
computer
science student

ALY ‘_g AS all ccilgatiall casl g
Al Clanlat o dadatial) 4y jilall
esta (138 il oS Jlad
(il g R i g sga)
e il a5 i eSIL
(ubline S

i dhla e o 3a
G sulall

0303106

Experiments on measuring methods; static effect of forces; inclined plane; friction; translational
motion; free fall; projectile motion; Experiments on Coulomb’s law; field lines and equipotential lines;
plate capacitor; Ohm’s law; Kirchoff’s laws;

General
Physics
Laboratory for
computer
science student
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Vectors analysis; curvilinear coordinates; spherical and cylindrical coordinates systems complex
variables, determiners, solving ordinary differential equations.

Mathematical
Physics (1)
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Circuit elements ; circuit laws and theorems ; signal processing circuits; semiconductor diode;
transistors and integrated circuits; a.c. circuits; large-signal amplifier ; small-signal amplifier;
feedback amplifiers; operational amplifiers

Electronics
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Experiments on current and voltage sources; diodes; diode circuits; transistors; optoelectronics;
transistor circuits; internal design of an operational amplifier; operational amplifier circuits; open-loop
control

Electronics
Laboratory
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Special relativity; dual property of light and particles; atomic structure; principles of quantum
mechanics; hydrogen atom and many electron atoms.

Modern
Physics

Jaal) dalal) Al 4y lail)
Loa sall dial) iz) e Apapnll
L5l ¢ Al S Sl caluaa S
O 5 el 3,0 Sl SulSa
il yiSIV) Bajae <l Al

CRRNIE

0303241

il 5 iSIY) Baaatia <l Al
65l el i 3adl a5l
el 8 s(‘scl.sui}“ Ll cB\_,ﬂ\)
caaliall Alall (Al Y1 Cilapual)
O by 5

Tasiia Tpam o33

0303242

Fundamental concepts; equations of state; first law of thermodynamics and its application; second law
of thermodynamics; energy equations of a system and their applications; thermodynamics potentials

Thermodynami
cs
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Simple Harmonic Motion (SHM) & Damped SHM(SHM of Mechanical and Electrical Systems: | Physics of Aapall 480 gil) 38 jall | 2 sel sl 3 3l b3 | 0303271
Displacement, velocity acceleration, and energy. SHM of electrical system. Superposition of two SHM . . Al sl 3 el saelatdl

in one dimension. Damped SHM, amplitude, decay, logarithmic decrement, relaxation time, the Q- Vibrations and ‘iiis\)asﬁf XJ;).:“ ")@j

value. Damped SHM in an electrical circuits. Waves A K

Forced Oscillator (FO) (the vector operator. Electrical and mechanical impedance of FO. Transient glsed) Al hall G‘J‘tﬂ‘ A )

and steady state of FO. Displacement and velocity of FO. frequency dependence of FO. Vibration A il

insulation. Power of FO. Q-value.).

Coupled Oscillations ( Spring coupled pendulums. The equation of motion, the normal coordinates

and the normal modes of vibrations, electrically coupled oscillators, coupling of many oscillators,

wave equation.)

Transverse Wave Motion:( notation of partial differentiation, mechanical approach to the wave

equation, particle phase velocity, the wave equation in a string, the string as a forced oscillator, the

characteristic impedance of a string, reflection and transmission of transverse waves at a boundary,

standing waves on a string of fixed length, normal modes, energy in a normal mode of oscillation,

wave groups and dispersion, transverse waves in a periodic structur.)

Longitudinal Waves (wave equation, sound waves in gases, energy distribution in a sound wave,

specific impedance of a sound wave, longitudinal waves in a solid structure.)

EM spectrum, speed of light, a brief history about particles and photons, the laws of reflection and Optics (1) ‘f”';”d‘ Kl ‘;_.z.l?ul\ ——— (1) b= | 0303272
refraction, Huygens' principle, Fermat's principle, rectilinear propagation of light, principle of JSiY)  Celaiyl el

reversibility, reflection in plane mirrors, and refraction through plane surface. Imaging, types of Jonaighh il panll dlagil AP

images, reflection and refraction at spherical surfaces, thin lenses, and thick lenses, Introduction, (lsanll 5 Ll yall)

Thick lenses, the matrix method, the translation matrix, the reflection and refraction matrices, and

examples. Aberration and dispersion, Prisms, Cameras, Magnifiers, Microscopes, Telescopes, Optical

Fibers, and Optics of the eye, One-dimensional wave equation, harmonic wave, complex numbers,

plane waves, spherical waves, electromagnetic waves, and light polarization

Experiments on reflection and refraction; laws of imaging; refractive index and dispersion; color OptICS olSaY) ‘-“A N ‘_ULM Al Sl | 0303273

mixing; diffraction; Newton’s rings; Michelson interferometer; polarization; birefringence;

interference of ultrasonic waves; laws of radiation
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The wave; wave velocity; wave motion; sound waves; superposition and interference of waves;
standing waves; temperature; heat and thermodynamic laws; latent heat; applications; kinetic theory of
gases.

Heat and
Waves
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Series solution of second order ordinary differential equations; Bessel functions; Hermite functions;

ordinary solution of eigen values; Legender’s Polynomials

Mathematical
Physics (2)
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Experiments on thermal conduction; heat capacities; conversion of mechanical energy; conversion of
electrical energy; melting heat and evaporation heat; measuring vapor pressure; laws of gases; hot-air
engine; wavelength and velocity of sound; optical activity and polarimetry; measuring the velocity of
light with an electronically modulated signal; spectrometer.

Intermediate
Physics
Laboratory
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)— Single Particle (,Newton's Law, Frame of Reference, The Equation of
ect of Retarding Force, Conversation Theorem, Energy, Limitation of
ation (Introduction, Gravitational Potential, Lines of Forces and

. When is the Potential Concept is Useful, Ocean Tides.),

Introduction, Reduces Mass, Conversation Theorems-First Integral of the

Classical
Mechanics (1)
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Motion, Orbits in a Central Field. Centrifugal Energy and the Effective Potential,

of Particles (:Introduction, Center of Mass,Linear Momentum of the System
bf the System, Energy of the System, Elastic Collisions of Two Particles,

Collisions. Inelastic Collisions. Scattering Cross Sections, Rocket Motion)

b's Law, Electric Field, Charge distribution, Divergence and Curl of
sses law, electric potential, Poisson's equation,and Laplace's equation,
ctors and capacitors. Work and energy

Calculation Potentials

D, 2D, and 3D, Boundary equations and Uniqueness theorem
Separation of variables, and Multiple expansion. :

Matter Polarization, The field of polarization object, the electric

ar Dielectrics. Magnetostatics The Lorantz force law, Magnetic field
nts, the Bio-Savart law, the divergence and curl of magnetic field,
tial: Magnetostatic Field in Matters Energy Magnetization ,

1 magnetic dipoles, The magnetic field inside matter,

Ampere's law and Magnetic susceptibility and permeability

¢ Theory (1)
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| Reference Frame(rotating coordinate system, centrifugal and L) ) LS ualios i 3l

relative to the earth, Coriolis force effect), .(.13“1%1\)

dies( simple planar motion, inertia tensor, angular momentum,

1, Eulerian angles, Euler’s equation for rigid body motion of

y of rigid body rotation)

tial calculus, Integral calculus, curvilinear coordinate, Electromagneti | <aSbudl el Sl aaliad dmal yo | (7) Lussblica S 451 | 0303321




Electromagnetism, magnetic materials; Maxwell equations; propagation of electromagnetic waves.

Electromagneti
c theory (2)

ciaunhalina 1<l da sall Y alas
(o Anlaline Sl &) sl Jl)
ol a5 A 3lall o) sl 5 ¢ 5l
Sl g Sl s dlia gal)
s dpnbaline ¢S =) 5y
Saiy) dalatiall e A giaal)
g lai¥) dga sall 2 5 ¢ S
g bt o (olil) bl ,eSU

..

43 4 Sie Gl

Electromagnetic theory
ailinlas 4(2)

(2) Guspbliss oS 4 ki

0303322

ption; wave groups; exclusion principle ; Schrodinger wave equation ; functions and limiting values; one
functions for potential energy ; general structure of quantum mechanics ; three dimensional Schrodinger
equation; angular momentum; operational vectors

Quantum
Mechanics (1)
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bf electrons with electromagnetic fields; operators; matrices and spin; addition of angular momenta; time
independent and dependent approximation methods; radiation of atoms; collision theory

Quantum
Mechanics (2)

‘:‘T}QL’—HJ:. ) Adalaall cg.;j\J'J\ P)J‘
'é)..J calay) 5D H Gl
e AL\\_\_,):\SP;” Jdels ‘L.):‘.A})A.'?'GJ\
w250 i alliin sl Y Usl
> c(d)'_ﬂ\ ) ‘";':'\.J_“ Lﬁ}\).—“
)yl i el ) 311 a3

lagmenl psloai 4 ki

(2) aS SilS

0303342

Experiments on Millikan experiment; specific electron charge; Plank’s constant; electron spin
resonance (ESR); normal Zeeman effect; atomic shell; detection of radioactivity; radioactive decay
and half-life; nuclear magnetic resonance (NMR); gamma spectroscopy; X-ray structure analysis;
scanning tunneling microscope

Advanced
Physics
Laboratory
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Introduction
The scope of statistical physics, assemblies-phase space, average properties of assembly,
classical and quantum assemblies.
Maxwell-Boltzmann Statistics
Distribution over energies, weights of configurations, the most probable Configuration,
The sharpness of the configuration maximum, the Maxwell-Boltzmann distribution.
Applications of Maxwell-Boltzmann Statistics
Average properties of systems, the classical perfect gas, Mean and most probable velocities,
the Doppler broadening of spectral lines, Equipartition of energy, the specific heats of gases,
the Einstein diffusion equation
Bose-Einstein Statistics
The Bose-Einstein distribution, the Bose-Einstein gas, black body radiation, the Photon gas,
the specific heats of solid the phonon gas
Fermi-Dirac statistics
mi-Dirac distribution, the Fermi- Dirac gas, the electron gas, Pauli Paramagnetism, thermionic emission
Temperature and Entropy
The statistical concept of temperature, entropy, the free energy
The Thermodynamics of Gases
The weight for classical perfect gas, the Boltzmann Partition function, the classical Partition function,
Gibb's paradox, the semi-classical perfect gas, components of the partition function
Applications of Statistical Thermodynamics
The paramagnetic gas, the harmonic oscillator, the diatomic molecule, the two energy level system,

The disordered lattice.

Statistical
Physics
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Crystal Structure

Periodic arrays of atoms, types of lattices, Index system for crystal planes, and Simple crystal
structures (Sodium Chloride structure, Cesium Chloride structure, Hexagonal Close Packed Structure
and Diamond Structure).

Reciprocal Lattice

Diffraction of Waves by Crystal (Bragg law), Scattered Wave Amplitude, Brilliuon zones and Fourier
Analysis of the Basis.

Crystal Binding

Van Der Waals-London interaction, Repulsive interaction, lonic crystal, Covalent Crystals, Metals,
Hydrogen Bonds, and Atomic Radii.

Phonons I. Crystal vibrations.

First Brillouin Zone, Group Velocity, Long Wavelength Limit, Quantization of Elastic Wave, Phonon,
Momentum.

Phonons Il. Thermal properties

Phonon Heat Capacity (Planck distribution, Density of States in 1D and 3D, Debye Model, Einstein
Model), Thermal Expansion, Thermal Conductivity and Thermal Resistivity of Phonon Gas.

Free energy Fermi gas

Energy Levels in 1D, Effect of Ttemperature on the Fermi-Dirac distribution, Free Electron gas in 3D,
Heat Capacity of the electron gas, Electrical conductivity and Ohm's law, Hall effect, and Thermal
conductivity of

Solid State
Physics
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Wave Equations, One-dimensional wave equation, Harmonic wave, Plane, Spherical waves,
Electromagnetic waves. Superposition of waves, Addition of waves of the same frequency, standing
waves, the addition of waves of different frequency, Beats, Group velocity, pulse and wave packets.
Polarization, Linear polarization, circular polarization, elliptical polarization. Polarizes, polarization
by reflection, Interference, Introduction, Constructive and Destructive Interferences, Young's
experiment, Coherent length, Double beam, interference (Dielectric films), Multiple beam
interference, the Fabray-Perot interferometer, Fabry-Perot Spectroscopy, Application of single and
multilayer (Reflection and Antireflection Coating, Diffraction, The Huygens-Fresnel principle,
Coherent oscillators, Fraunhofer diffraction (Diffraction from a single slit), diffraction by double and
many slits, rectangular and circular apertures, resolution of imaging systems, the diffraction grating,
Optical Properties of Materials, Polarization of a dielectric medium, propagation of light waves in a

dielectric, propagation of light waves in a metal, skin depth, plasma

Optics (2)
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General survey of terrestrial geophysics including the earth’s seismicity; internal structure; shape;
gravity; magnetic field; paleomagnetism; heat flow and global tectonics .

Geophysics
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Introduction; atmosphere ; radiation; heat; atmospheric pressure and its measurements; winds; air
masses; air fronts; low — pressure regions; turbulence in low latitudes; cyclones and storms;
atmospheric humidity; evaporation and condensation; precipitation; weather forecasting

Climate and
Meteorology
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Introduction; Celestial sphere, Atomic and nuclear spectra; gas laws; radiation laws; stellar luminosity;
line profiles; spectral classes; stellar interior; stellar structure; star formation; stellar evolution;
transport process in star.

Astrophysics
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Introduction; the essential of environmental physics; elementary spectroscopy ; gas laws and air
pollution; transport laws; heat and mass transfer; energy for human use; steady state heat balance;

nuclear waste.

Environmental
Physics
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Binary systems; digital circuits logic gates; memory; counters; calculations by binary systems;
transformation of digital signals .

Digital
Electronics
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-_Basic concepts in radiation physics, lonizing and non ionizing radiation, Sources of radiation,
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Discovery of X-rays & radioactivity. Important units of radiation, The nucleus and nuclear radiation,
Isotopes, Isobars, Isotones & Isomers, Types of radioactive decays; Alpha, Beta and Gamma, Internal
Conversion, Electron Capture & Positron Decay.

-_Activity, Exponential Decay: Specific Activity, Natural radioactivity, Carbon Dating, Radon and
radon daughters.

Interaction of heavy & light charged particles with matter: Types of charged particle interaction,
Energy loss, Stopping power, Range, Collision and radiation losses.

- Interaction of photons with matter: Photoelectric Absorption, Compton Effect, Pair Production,
Attenuation Coefficient.

- Neutrons: Sources, Classification of neutrons, Neutron Activation, Interaction with matter.
Radiation Dosimetry: Exposure, Absorbed Dose, Dose Equivalent & Kerma, Measurement of
Absorbed Dose, Dose Calculation.

- Methods of Radiation Detection: Gas-filled Detectors, lonizing Chamber, Proportional and GM
counter Semiconductor and Scintillation Detectors.

- Biological Effect of the ionizing radiation: Interaction of radiation with cell, Somatic effects of
radiation. Hereditary effects of radiation, Irradiation in pregnancy.

- Radiation Protection: Types of shielding, Limitation of doses, The international basic safety.

- Medical Uses of Radiation: Diagnostic Radiology, Nuclear Medicine, Radiotherapy.

- Waste Disposal: Waste Management’s, Transport of Radioactive Materials.

o A3V Jeld (el 2Vl g
U“‘\—.ﬁ Ma_&;\}“ A _n) Al
el gl daela iy cle all
O dlaal) a3 s 6l gl
sy

Relation between entropy and temperature ; the approach to absolute zero; super fluid helium; Low sy al_i_A;l\ Ly unghd e Sla o aie U pdll | 0303352
superconductivity ; low temperature properties of metals and alloys Temperature iall Aa (e ol SEY) a3l a Linisial 5,/ ad)
PhySiCS ‘:ﬂ}:\_..d\ é.\u (’Hl:"éjl cé_‘u\
.4_;..:\)3 é)_Ln (74 b.&.é jﬂ\ 4aila J\jAM
e Bl ull g paladll (ailaad
Q\;JJ
c);\.).u_,.aj.\'\) :M\BJ\F\
Ssan il mdalinal ()
(il Ll i 53 gl
surface chemistry; instrumentation; surface structure analysis ; application; corrosion. Surface )b oz shaudl (5 gLl S gl Csbadl s | 0303361

LAl el ol Y1 Edldas
‘CJL_..J\&T\_..\SJS@\)J&)_E
c&L\\J.JJ\Z\.S‘)A)C}B.J\ ualbad
Gl e aly gl
Jactl) A5 a8 oo il

)




The science of large molecules; polymer solutions; measurements of molecular weight and size;
testing of polymers; morphology of crystalline polymers; morphology and mechanical properties of
polymers; polymer structure and physics properties

Polymer
Physics
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Classifications of matter: solids; metals; ceramics; polymers; corrosion and degradation of materials;
mechanical properties; electrical properties; thermal properties; optical properties

Properties of
Matter
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This course is designed to integrate the physical concepts that have been learned
by students

in many other previously studied courses. It is aimed at supporting students
learning to take

primary responsibility for developing valid knowledge in various disciplines in
physics. The

course provides the basic mathematical, numerical, and conceptual elements
needed for

using a computer-supported learning environment as a virtual physics course work
and

laboratory. Numerical methods will be used for solving linear and non-linear
equations,

ordinary and partial differential equations. These methods will be applied to
simulate

classical and quantum physical systems. These applications will include classical -
motion such as : projectile, oscillatory, diffusion, and wave equation; and quantum
systems such as : fields, atoms, molecules, crystals, and complex structures.
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Vector space; tensors; space — time and paths of particles; field equations and curvature; poison’s
equation; Schwarzchild solution; physics in the vicinity of a massive object; gravitational radiation;
theories of cosmology

General
Theory of
Relativity
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Energy radiation, characteristics and structure of matter; x- ray production; interaction of radiation
with matter; x- ray Image and contrast; the photographic process and film sensitivity; radiographic
density control; radiographic detailed photographic imaging systems; digital imaging systems and
image processing; computed topography image formation; ultrasound imaging; nuclear magnetic
resonance; the gamma camera , x-ray exposure and protection, personal exposure and protection

Medical
Physics
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Definition of plasma ; theoretical description of plasma ; the particle orbit theory; elements of plasma
kinetic theory; microscopic equation for a conducting fluid; plasma conductivity and diffusion; MHD
waves

Plasma
Physics
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Angular momentum in a central field and electron spin; the energy levels of the hydrogen atom and

Atomic
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single electron ions ; the periodic table and the Pauli exclusion principle; one and two electron spectra Physics 53 b g iSI A jrall 45 5al)

the addition of angular momentum ;spectral lines and selection rules; parity characteristic x — ray A alal s oY1 (s gl
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Basic Concepts in Nuclear Physics: History and Overview, Some Introductory Terminology, Nuclear | Nuclear WA W) Gal s 3 Losicliid| 0303432

Properties and Units and Dimensions Physics 65l 5 sl gLty o) i g

Elements of Quantum Mechanics: Quantum behavior, Principles of Quantum Mechanics, Problems in Ay lail A alis L) C'al_,qﬂ\ Ay g gl

One Dimension (two examples), Problems in Three Dimensions (one example), Quantum Theory of sl iy g ) e Lall o) 41l

Angular Momentum and Parity Uiy s Lall 338t ot gl el

Nuclear Properties: The Nuclear Radius, Mass and Abundance of Nuclides, Nuclear Binding Energy, (99l padsV) d_A\A dail

Nuclear Angular Momentum and Parity, Nuclear Electromagnetic Moments and Nuclear Excited Sl zlexiV)

States i

Nuclear Models: The Shell Model, Even Z, Even N Nuclei and Collective Structure

Nuclear Decay and Nuclear Radioactivity: Radioactivity, Alpha Decay, Beta Decay and Gamma

Decay

Nuclear Reactions: Types of Reactions and Conservation Laws , Energetics of Nuclear Reactions,

Isospin , Reaction Cross Section, Coulomb Scattering, Nuclear Scattering, Scattering and Reaction

Cross Sections

Nuclear Fission, Nuclear Fusion

General review about the nature of the elementary particles and forces in nature; addition of angular Elementary IGH DIV | S | S SR LY Clasandl b s | 0303435

momentum; relativistic kinematics; conservation laws and symmetry principles; intrinsic quantum Particle Bl el sl dd )

numbers; nucleons interaction with mesons, classification of elementary particles; quark model and its Phvsi C_&s] .,”" P \j\ o ) |
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Semiconductor crystal structure ; the energy band structure of crystals; the central field; transport of Physics of (gl 4 (5 ) sl S il COla gall oLl ey i | 0303462

carriers in semiconductors ; semiconductor diode devices and frequency speed behavior; photo

Semiconductor
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detectors , photometers; the Bipolar Junction Transistor (BJT).

SEMICONDUCTOR STATISTICS

Fermi statistics. Occupation probabilities of impurity levels

CHARGE AND ENERGY TRANSPORT IN NONDEGNERATE ELECTRON GAS

Electrical conductivity. Hall effect. Hall techniques. Magnetoresistance. Corbino resistance. Transport
in inhomogeneous samples. Planar hall effect. Thermal conductivity. Thermoelectric effect. Thomson
and Peltier effects. Thermomagnetic effect. Pizoresistance.hot electron. High frequency conductivity.
Noise.

CARRIER DIFFUSION PROCESSES

Injection and recombination. Diffusion and the Einstein relation. The p-n junction. Quasi-Fermi
levels. The bipolar transistor. The metal semiconductor contact
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Laser fundamentals ; insulator and semiconductor lasers; gas and dye lasers; properties of laser
radiation; meteorological and scientific applications ; industrial and medical applications

Laser Physics
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Student will choose a topic in physics and write a report about the topic and then present it.

Seminar and
Research
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