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Physical Mechanics(1)
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Measurements units and equations of
dimensions

Y] ¥ alaa s (el Cilang

Space, time and matter

sally cpaly o liadl)

Scalar quantities and vector quantities,
operations on vectors

o lleal Agaiall ulialy dyalud) ol

Cilgaiall

Cartegians, cylindrical, spherical and polar g S Akl LAl ]35Sl ciaaY) Jea
coordinates, inertia reference frame

Ll Aleal)

Motion of material point: vector of position,
velocity, acceleration, straight motion,
tangential acceleration, circular motion,
sinusoidal motion ,colloidal motion)

bl Al g sall Agaia):igalall Akaiill AS,a
Al Ayl A5l el gLl el AS )
[CENPUELSTRIPERTEN

Dynamics of material point:
(Newton's laws, sums of forces, moments of

Lo sl S, (s (pilf):Apalal) Adadil) el pa

forces, equilibrium) (Lelsis
Work and energy:(work , momentum , kinetic apal S ) A8l A8 ) 2, Jaal): 23Uy Jaal)
energy, moment of momentum) (S

Applications on Newtons laws: (free fall,
projectiles, potential energy, motion in
resistive medium, friction)

AU, ), el L) (s ol il
(SaY) glia Janss b 4S5, Al

Conservation laws of material point

Lol Al alia ) il g

Motion in central field

e Jin B 3

Fluids motion:(elasticity, surface tension,
viscosity)
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Geometrical light and experimental physics

Al Rl ) jhall Cilajia

Ll 4200 sl il e

Introduction into the nature of light

o peall dapla i JAe

Fundamental laws of light-Fermat's principle

Lojt fase — Ll asaigh) ¢ guall (pil 8

Reflection and Refraction on plane and
spherical surfaces

Ay Sy By ginnall msland] i LSy GulSadY)

Prism Dgsigall
Thin and thick lenses Anailly 4885l cluaall
Astigmatism g5l
Human eye and it's defects Lo Ayl paal)
Optical instruments L peadd) sy
Optical measurements i gaall lualial)

Error's calculation and graphics

Al Jaghadl) ansys o UadY) s

Measuring instruments

oLl 33
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Electricity ¢l <))

Al ARl ) jhall Cilajia

Ll 4200 sl il e

Electric charge and electrostatic forces

535016800 (g lly ALy o) Aim )

Electric field and potential in vacuum

AN 8 il el ¢ paslly il

Applications on calculating of the electric
field and potential

Olnesll pallly Jisdh Clua e culiplas

Capacitors and electrostatic energy

5250 gl Aallally ClES

Dielectric polarization-Potential in polarized
dielectric transition vector-ideal insulating
materials

e e Agiall ) saSl-aljlall Mgl Cllaiind
LIS Al sl Y] dgatio b

Continuous electric current-study of tow
conductors joint- Peltier effect-Seebeck effect

Sl Jgria—aily

-
e

Theories applied on continuous current
circuits

einsall Sl s e dadadll el

Magnetic induction field by electric current

SeSl Sl e Agial bl (apadl Jia

Atmospheric electricity(Thunderstorms and
lighting)
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Physical mechanics(2)
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Non-inertial reference frames: velocity in a
moving coordinates systems, acceleration,
coriolis acceleration, and acceleration of
gravity, motion of particle with reference to
earth, Coriolis force, Faulcout pendulum

cilflaa) dlen Aoyl e ) cilflany) Jen
4_.).\.31;.“ &)\_uﬁj u,u}_w\b)}s t_)Luﬂ 3 &_)\_.ﬂ\ 3 u);ﬂa
¢ sl B8 ¢ G il s A5a ¢ 35Sl
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System of material points: center of mass,
conservation laws of a system of material

points, momentum, quantity of movement,
kinetic energy, total energy

1Ly s ¢ JSSD) 555 ¢ cilopual) Cilegana -
. IS A5« AS Al

Kinematics of a rigid body : Euler angles,
plane motion, rotational motion about an axis,
rotational motion about a point of the body,
instantaneous centre of rotational, conical
base, rolling cone

¢ Apgind) AS5al ¢ S Uiy s cbal) auall dS 8 -
et Joa dilysall ASall ¢ Hoaa Jsa Aulysall AS )
¢ aclall g yda ¢ ghsall Jaalll 3S5al) ¢ aall (0 L

. goaiall Lag 3l

Dynamics of a rigid body : moment of inertia,
angular momentum, rotational energy, Euler
equations, vortex, gyroscopes

¢ o c¥alas ¢ dlysall A< Al dala ¢ Al AS Al

Kinematics and dynamics of fluid

LeSyads il ASn -

Mechanics Elastic bodies

A alall il -

Theory of relativity and relativistic
mechanics
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Electricity and Magnetism

L5V ARG ) i) il jie

Ll ARNL sl il e

Magnetic media- magnetic mass —law
coulomb in magnetism

Old — A unhalind) JS) — A et LlugY) —
Lpphliaal & (51 <

Vector analysis: scalar field- vector field —
gradient —flux —Green theorem — linear
integral — circulation-Stocks theorem-
differentiation along vector (Hamilton
operator, Laplace operator ) and other
relations.

facsidl Jaall ¢ o) Jaad s aatdl bl -

sl ¢l JalSil ¢yt (e ¢ hatll ool

cosilala Jise ) dgatie (385 Jualdill (S g (5502
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Perfect magnetic media and ferromagnetic
media

danbaling) Ll Vs 4Ll iy lalinal) Llu ) —
4yl

Principal laws in magnetic induction:
-Magnetic induction field and vector potential
-Magnetic induction circulation and Ampere
law

-Magnetic induction energy

p bl mpyatll Jiad Leulu) ol gl
bl (yaally lalinall il Jia G A
el (il plalinall () Jis (Ysa

Electromagnetic induction:
-Inductive electromotive forces
-Mutual and self-induction
-Applications

PV PN RN

Al Al el ASpadl (sl -
dalially (S Gagyaill -

Gl —

-Alternative sinusoidal current in electrical
circuits

gles) il sl oslial Ll

-Study of resonance parallel and serial
circuits

il ey dulaiil) e gulall 50 Ay —

-Consumed power in electrical circuits, with
alternative sinusoidal current

L Lajling 3 8lieS 5y 8 ASlgiaall dclial) -
e liie

-Electrical circuits, coupled by mutual
induction

Jolgiall goayyailly Ay il Al e el

-Transformator and applications

Lol y i yaall Ay

- Devices electrical measurements
(Voltmeter, Ampermeter).
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Thermodynamics
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General principles (thermal properties of
materials —perfect gas)

Sl = salall dyhall ailiadd) ) duslu) aaladll -~
(

Thermodynamic laws( first- second- third)

(il = S0 = S ) Sl se il (il

Thermodynamics equilibrium

A Saalizaga gl il

Phase equilibrium skl cplall -
Fundamentgl Thermodyqamic transitions, il clia il A Saali ga ) Ny il —
gases and liquids properties )
il
Irreversible transitions A Se M aeaill -
Theory of heat transfer @l Jall 4k -
Chemical thermodynamics (thermo-chemical (el gyhall lyarll) 5Ll clualip sasill —
dynamics ) ) ) )
Real gas sasall Sl -
Kinetic theory of gases Gylall A jal) dyyladl) -
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Analytical Mechanics
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Analytical mechanics — Analytical Llail) sl — Ll Slal€aal) (punsd —1
equilibrium ) ) N
- coupling- constraint - 25lly Slbli ) -
- Kind of constraints RECHINES P I
- Virtual displacement, Virtual work, . . . N
ideal cooupling, study of equilibrium by BV ¢ Rl \" (=L JLE)
the principle of virtual works - ey JEsy) e lalael glall ¢ bl

- Equilibrium of material point,

e . ey Liaa ¢ dale adady jlgt =
Lagrange’s multipliers EEE =D " s

- Equilibrium of material system ole desena (I8 —

- Lagrange’s equations Y Nl 2
- Lagrange’s equations of first kind o o

- Dalembert -Lagrange’s equation , s sl e Y sl -

Generalized coordinates, generalized ¢Aaard) Glilaay) ¢ me¥ - jua¥hdlbee -

Forces, Equations of motions,

Lagrange’s equations of second kind
- Periodical coordinates , Routh’s - S sl e

function(Routhian), Routh equations,

aheY ¥alaa ¢ AS Al Y alaa ¢ daanall sl

. &}b Y alea ¢ c_ajb Eu 3 MJ}JS\ ALIL\S‘J;}_” -

- Hamilton canonical equations Aol oolls N alee =3
- Hamilton’s function (Hamiltonian), e ) i i

Canonical equations - Al sl ol ¢ Ggiles G -

- Poisson brackets Osalsy gl —

- The Hamilton-Jacob equation la = Ol dllee -

- Variation principle in mechanics SLalSall & bl (sale —4
- Non-holonomic systems . Aaa sl Cile gaadll =5
o stell 45 e o3l and
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Electromagnetism
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Maxwell's equations

-some concepts for electric and magnetic
fields

-Derivation of Maxwell's equations

-The boundary conditions at interface of two
mediums

-Electromagnetic potentials(scalar and
vector) and Lorentz conditions

-The law of electromagnetic energy
conservation

tdieaSle Y alea

oy i€ (plially Ziluial) mualiall nnr
JapmSle Y slaa 7 il

O Joalil) aal) e ool il Anal) Lay 0
Ot (o

sl Jag lo(Agaiag Aralus) Al oS il saSli-
(el Jial) Zdla dyigena (o gile-

Slowly variable fields

-electrostatics: electrostatic field, the scalar
potential of system of point charges at large
distances, the field of electric dipole, the
energy of electrostatic field

-Magneto static: stationary magnetic field, the
vector potential for a system of points
charges at large distances, the field of a
magnetic dipole, the energy of magnetic field

Ly a3 8yl Jgial

Uead bl (0 5aS), (538),< Jiall 158 ,6<01-
riteSl) kel LS s, 50 slad e cliad
S jeSI Jial) 43l

5aSY, sl aslalinal) Janzs S dpulaliaall-
i) S i S dlad o Slind dlead 45
+ omtbalinall Jial) dls, alaliadl)

Interaction of electromagnetic fieldwith
medium:
Electric polarization, magnetic polarization

t sl pa oasbalinally SleSD) (il Jelis
mbaliall QULELY) , leSl i)

Propagation of electromagnetic waves:
-Propagation of electromagnetic in isotropic
and homogenous medias

-Reflection and refraction of electromagnetic
waves
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Vibration and waves
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Free oscillatory motion: simple harmonic
motion —superposition of two simple
harmonic vibrations —superposition of n

motions

simple harmonic vibrations —representation of

— ey el gl a5y sl Cllay) -
B n Sy = bl (i)t (i€a S
Al Jia — Ayl

Vibrational motions: pendulums- electrical
oscillations-optical oscillations- oscillations
of plasma

Lol eSl) clfay) — colulzill @ AmaY) el -
Lol culjliial — A guall clifzay) —

Damped harmonic motion: damped motion
of mechanical and electrical oscillations-
factors of damped harmonic motions and its
kinds

— Sl sl ¢ paalaialliaY) lSyall -
LpliaY) Sal cOl e — Sl 735l
Leeils Baslaciall

The forced harmonic motion: resonance of
vibratory system with driving force —forced
oscillations in the presence of non-harmonic
driving force

o brige Adaa oglat il a4l -
Lmyna 858 3as Ayyudl)l CIAY) — dayaa B8

Non-linear vibration: behavior of
acceleration versus displacement and
velocity, Euler method, non-harmonic
oscillations.

ZaBY) e OSI bl Banls 1 At U ClfzaY) -
) =l Ak - de ),

The coherent vibrations: kinds of coherence-
cohrent oscillations in space —normal modes
of vibration —classical wave equation.

clla¥l = Jahl o ls il s Ao ) el -
= a0 Apelladl) QWY — liadl) & 3oyl
L) dagall olas

The one dimensional waves: velocity of
propagation-standing waves —Fourier series —
DeBroglie theory in waves mechanic —
electromagnetic waves — transverse and
longitudinal waves.

— L) deyu s aald) aad) ) dagal A58l —
3 Ayl — e ALl AN 58wl 25V
= Aokl el = asal) Gl b g

A pally A5l 215V

The two and three dimensional waves :
Klein-Gordon equation for three dimensional
wave, flux of energy, spherical waves, the
Doppler effect, the interference of waves.

OIS Aalea 1 ol A A0S Lasall AS)al -
Zlsa¥) — Al 3835 — Sla¥) A0 dasal oy
dalaty 4 ddlaiall jalshally Hliss Jonda — A, S

el Sl
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Quantum physics
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Quantum phenomena and classical physics:
-Black body radiation

-Atomic structure

-Franck Hertz experiment and energy levels
-Photoelectric effect and photons
-Vibration and rotational motions of
molecules

-Planck's constant of energy quantization

P ApalEnl) ol Amilssl) Aol
a9ull) ) g la)-

LA A

AUl g psgiag JoA—elilh At~
Cligisilly (sl Jgadall-

el ol A, gally 455y il adi-
A8Ual) agasiy elidly eyl

Wave particle duality:

-Photons

-Compton's effect

-Debroglie waves

-Physical meaning of wave function for
electrons

-propagation of matter waves
-Heisenberg uncertainty principle

-The limits of classical theory

((Asall - Lalal ) claswall A gajall daglal)

il i gdli—

O5isags Jorda —

@38 glodl -

ol gl ALl i)
g

Lolal) cilagund) zlgal L) —
((omadl) axe ) LG Tane -
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Wave study of moving particles:

-Time independent and time dependent
Schrodinger equation

-Solutions of Schrédinger equation:
a)Free particles

b)Particles in one- and three-dimensional
potentials wells.

g aial) Agalal) el dgagall dudl

Sl Aaglilly AlEieal) jiiag yd Adalaa —

D adayd Adalaa Jls —

sall clageal) -1
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Operators : N T & figal)
-Operator definition Sl i —
-Operators Classification - ) e )
-Eigen-values of operators <hisal g s —
-Physical meaning of operators i fpall Laldl) adl) -
-Average value of operators . goean s
g P Hsal) Al el —
Sisall auusll dadll) -
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S Gl b 2da 2




s L3adl and ga e waas daala
5 L3l audd —aglal) 43l

JY) Suadl) /AREY Ay

1] sy 5
Electronics /1/
A5 AL ) il s i Lo pad) ARDL ) Rl i e

Theories of electrical circuits 4l ladl) eyl 1 J Y Juadl)
Resonance in serial and parallel circuits e yilly Apluluall ol b caslacl) : U Jaadl)
Quadripoles i) cile ) sl Jaadl)
Semiconductors and diodes S Jeaially S5 Calasl sl Jacdl
Dipole transistor Aokl A gyl ¢ Gealdll Jaadl)
Field transistor Sl il s pealid) Jaadl)
Thyristor, diodes and their applications Lglapbais (gylusal) Cliliy ygisplill ¢ aplid) Jacadl
o stal) 4K dee sl ) and i)

S Gal 2 ) o ada 2



s L3adl and ga e

5 L3l audd —aglal) 43l

¥ Juall) /Y Al

Physical optics (Aljsl ¢ guall
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Introduction to the wave nature of light:
Simple harmonic waves, Hugens principle,
general equation of wave motion, principle of
superposition, coherence of waves

L@l s V) tegall Lngul) dagall 8 Jia e
gl A4S jall A alal) Aaladdl | uingsd o ,ddaria)
Asasall bl Ll ST s

Light interference:

a-Two-beam interference: Young’s double-
slit experiment, Fresnel’s prism, Lloyd’s
mirror, plan parallel layer, edge film,
Newton’s rings, Michelson interferometer,
Jamen interferometer.

b-Interference by multiple reflection:
interference of transmitted and reflected
beams in plan parallel layer, Fabry-Perot
interferometer, Lummer-Gehrcke plate,
interferential optical filters.

s B el G (pfieda ol =T 1 g gl Jals
sLial) | Cpeasd Aplsiall miliiall 0y gh 81pe , Jiihsdise
sl , Al () gualSae (ulia, (ign Clils, 3
Ll s

il Jalas sl ulSa) saasie z s Jadas —c
Ot Alsie dngin 8 AuSaidl aiall Jalis 52600
e sepddagiaa, Al Gy (gl eloia
il A8 eal) Cilac el

Light diffraction:

a-Fresnel diffraction: semi-periodic Fresnel
zones, diffraction at sharp edge, Korno’s
spiral and Fresnel’s integrals, diffraction at
slit.

b-Fraunhofer diffraction: Diffraction at single
and double slits, diffraction at rectangular and
circular apertures.

c-Diffraction grating: plan, stepped and
spherical diffraction gratings.

Caaai Jij Ghlie:r Jijdzlyail =1 ipguall z)yail
aiusall Capall 2o a1, Bhaliall 53 s l5 4yl
o alSis 5,8 gida o Bhlie e Maldic)
Gra 4 die z)ed)
(CHilis) G 3 v zhaV): Ssglshi zhadl —c
B ydivee Aa%8 die lyadY) ALk A8 e )]
Lmpally Ay ad) 0 80 2 o)y ) Sy i
A Sl

Electromagnetic theory of light: Maxwell
equations, propagation of electromagnetic in
homogeneous isotropic dielectric media,
reflection and refraction of electromagnetic
waves, Fresnel equations.

Db, JysaSa NV alaa tepaall dpanla oS Akl
Aslatial) Abled) Tl V1 (8 nda oSl e Y
gl e )5V Ly (ul el alia) Al

Jid ¥ alas

Optical properties of metals: reflection and
refraction at the interface between metals,
Fresnel equations, and measurement of the
optical constants of light.

Aie LSV GulSat) 0 Galeall i all (ailiadll
Gl by J 18 aVal 2, g2 2all Jalall 2 Al
colaall A gual)

Polarization of light: polarized and non-
polarized light, Malauss experiment,
Brewster law, polarization by multiple plat,
birefringence and polarization.

Ao gana ddaulsy QLT Sy O, Guslle dgya0
colhiin s caelad) HLSN) =101 e

Dispersion of light: introduction to
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dispersion, light dispersion and blueness of
sky, polarization by dispersion.

condally QUi e lawd) 43559 ¢ guiall

Propagation of light in a single axis crystal:
propagation of plane waves in a single axis
crystal, propagation of light in parallel crystal
plates, quarter wave plate, half wave plate.

Clagall L) @ jeaal) doalal culyglll 8 o gl Li)
Pha g sall 50, sl dpalal sl 3 4yl
Lasall ) Qlsdial, Gagasdl Alsie 4l iliall

cAaagall Caiaig

Optical activity: optically active crystal,
rotational dispersion, optical activity in
liquids.

2, W ge Al g Ll algall 48 5 uial) A lladl)
il b Ageall Aladll gl

Molecular light: classical theory of dispersion
of light, dispersion in plasma, absorption of
light, birefringence of electrical and magnetic
fields.

226 e gmall 2l A WIIKH Al 1 el ¢ gl
Jeiall 8 seliaall HLuSW) o puall aliaial Loyl
Akl 1ol

Js¥) Juall) /LAY Ay
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Introduction to solid state physics

Aol ARl ) jhall Clajia
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Solid bodies and rigid bodies

Lloaial) alua¥ly dlal) aluad)

Perfect crystal structure:

-Unit cell and primitive cell and symmetrical
elements

-Crystal lattice types and Miller
indices(examples and applications)
-Reciprocal lattices and Brillouin zones
-Crystal growth

-Crystal defects

Al L) Al

DBl ealies Ll LAY 405V WDA-
(il ABial) Lo (A5 Apysldl Sl g5l
Crslsn Bhlias Apusall cilSuili-

Clyolll Apati—

sl Cgualhe

Bonding types in crystal lattices

dgslll s 8 Lady I g1l

Crystal study by x-ray

Ll At aladinly clysldl Ay

Mechanical properties of crystal lattices

Lpsld) il Al ailadl)

Thermdpoperties of solids:

-Crystal lattice vibrations

-Classical and quantum heat capacity
-Thermal expansion of solids

sibal) aladU el (ailasl)
Ay olall AN cllyial-

Al sSlly 4SSl dyhal) dxdi—
Cleall anall bl saaill-
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Quantum mechanics /1/
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The space of wave functions- operators

i fyally Ampall sl 5 Lish

Wave function —the principle of linear
supposition- probability of presence of
particle in a point of space .

3pas Judia) = aall alaai) o agal) o)
E Ll (pe Adai b apusal

Schrodinger's equation and its applications
and solutions:

potential well-harmonic oscillator- channel
effect -motion of electron in hydrogen atom
—hydrogen atom in magnetic field —hydrogen
atom in electric field .

ledslas Llaadas 5 jaiag i Alales

Aa ) Jaaid) — il el = ipeSl A
dia 8 g piaedl 52—yl 850 (8 (s,
PeS dis (8 (s )ued) 850 — bline

Spin (Pauli's principle, wave function of
particles with spin, quantization of space)

e — i) gl il — L Al ) e
(gl

Angular momentums (spin-orbital —total)

S — (sl — ) — Al ol

Equations of motions and the laws of
conservation

Llaa) ol A<l Y alaa

The motion in central field

e dis 4 AS)al)

Perturbations independent of time and
perturbations depending on time

sl Al Aiasal) ) (35
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Electrodynamics
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Radiation of electromagnetic waves:
Retarded potentials- retarded potentials at a
great distance-dipole and quadripole radiation
— radiation energy of dipole and quadripole.

p b el #5aY) g Lacdl

S e o 3paliall el sl — 5jalidl el el
il — QLAY e lyys cadall SLd el —
G ey caladll L g et

The theory of relativity:

Lorentz's transformation, transformation of
velocity -the relativistic energy, four- vectors,
four-tensors.

Ll Ay Jal)
— ygeil) 48Ul — gyl CDpad — sl cDlygad
el sl = Lol dgaial

Transformations of electrical and magnetic
fields, four-vector, Maxwell's equations in the
theory of relativity —four-tensor.

The relativistic dynamics: f )yl
Transformations of acceleration, the L ) o w .
relativistic energy. Appedl) L — Glejludl) B gas
Transformations of fields: s Jgiall CDsas

Tyl Agaial dpulaliialy Al Jginll cDlysas
et el — Ll Al 3 JagesSle Y slae
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Quantum mechanics(2)
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Scattering theory ( elastic and non-elastics
theory)

(o o) il iyl

Addition of angular momentum ,
Clebch - Gordon Coefficients

O8] EDalaa 1 Aygl3ll agiall gan—2
- 6],3] sl gy

Identical particles, principle of non-
distinguishable particles
( Fermions &Mesons)

fase (A Blewall ) i glaiall ciley a3

il saall s oyl — L

Perturbation theory, theory of unstable
perturbations

3_1‘)2:3—3)5.\_@'" \ALIU)L_@Y\A_\‘)L.\_4
B)yfiue U il ylaical)

Relativistic quantum mechanics:
Dirac equation and its solution,
Klein-Gordon equations,

Lelslag @l Aalas @ (ggaull oSN elilSa—5
b dblae — Goyea — p A blae -

Dirac equation in coulomb field S Jaa
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Introduction to statistical physics

iilan) el ) Jasdl -

Statistics of Maxwell-Boltzman

Applications of statistics of Maxwell-
Boltzmann

Statistics of Bose-FEinstein

cplidl 3y slanl) -

Statistics of Fermi-Dirac

gﬂ\):u GA):\S ;.LA;\ -

Entropy and temperature
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Statistical thermodynamics of gases

Clyladl (_,,_‘:L».aa\ﬂ Slaliagag fll - -

Applications of statistical thermodynamics
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Gibbs distribution
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Theory of fluctuations clangl Ayl -
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Nuclear physics /1/
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General properties of nucleus: properties of
nucleus, terminology concerning nucleus,
radius of nucleus, nuclear moments.
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gl agall = 3l i Ciat — 31l Aalal)

Radioactivity:  laws  of  radioactivity,
disintegration law, branching phenomena in
radioactivity, radioactivity series, age of
earth.

= bedy) Lalaally dalid) il ¢ e lasY) L) -
Ll il gy i yalLs — A ayliial) el SSal) (gl § ~
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Nuclear decays: alpha decay, beta decay,
gamma decay, Mosbauer effect.

Lale ol — Liy olSs — Ll ol @ 4yl clssan) —
sbe Jgrie —

Interaction between radiation and matter:
interaction of gamma radiation with matter,
interaction ionized particles with matter.

e Lale Gl salally g bt e dalanadl ilal -
. saldl & Vg diall lapualdl — 33k

Detection of nuclear radiation and devices of
detection: counting statistics, detectors,
analysis, energy measurement.

sliany) ) Cadsll sheals dyssll a2V e o i<l -
C A8k alE - cDUaall - Cadl &) - saall

Radiation protection: unit of radiation
measurement, interaction of radiation with
live cell, doses measurement, devices of
doses measurement.

Sl — A3 Gldsaag s deleay) A -
— lepall Ll — dall il 4 i) G Jolid)
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Accelerators: Van de Graaff accelerator,
linear accelerator, toroidal accelerator,
accelerators of charges.

Reactors: experimental reactors
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Solid state physics (1)
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Free electron theory in metals:
-Classical free electron theory
-Quantum theory

-Thermal properties of electron gas

olaall 85 all culig STy Aylas
syadl il ASU A0S 4y ylasll—
Aoapel Ayl

A Sl Zhall pailasli-

Theory energy bands in solids:
1-Effective mass

idal aluall b dglall lalial gyl

2-Electrical conductivity in metals Aladl) 4B<I-1
Gabaall 4503¢S) A 88U11-2
Semiconductors: o

- Semiconductors (pure and doped) and Fermi
level energy

-Optical properties of semiconductors
(absorption-emission-luminescence)

-Electric current in semiconductors
-phenomena of contacts(semiconductor
semiconductor) and (metal- semiconductor)

o Aoy s ALl Al S8l sil) ol
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(- lazy)
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- Solar cells aadl) LA
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Computational physics

L5V ARG ) i) il jie
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Algorithms Glia) ylgal)
Programming languages daay aldd

Solution of physical equations (exponential,
sinusoidal)

(Faals 1Y) ) ALl N aladl) Ja

Numerical evaluation of multiple integrals
(Monte-Carlo method )

(DS aige Aippla) SaY) saaxie LIS

Numerical solution of differential equation
(Gauss's method, Jacob's method ,Euler's
method...)

dipl ase ddyk )Lase Llalil ol Js
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Fourier's transformations and fast Fourier's
transformations
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Atomic physics and spectroscopy
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Models of structure of atom

@A Ll 23

Quantum mechanics of the hydrogen atom

EESPEIR SRR PN

Spectral series and spectral lines

Al 2gaal) A kats dggdall JuDL

Atomic model and like-hydrogen atoms

Ay uel) 4ad Sy (53 ¢35l

Spectra of many-electron atoms

i SN 3ania <y Calal

Mechanical and magnetic moments

uaghalinally LSHS5a) o550

Atoms in magnetic and electric fields

flal) Jsiall a5,

Properties of radiation
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Luminescence Sl sk

Molecular spectroscopy Adiad) Glday)
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Electronics(2)
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Multistage amplifiers

Jalyall 3aaxie Clediadll :J Y1 Jaadl

Feed-back

Aanal) Bl £ S ol

Differential amplifier

(@l adiadl) s B Jaadl)

Operational amplifier

lenl) admall zglll Jail

Power amplifier

Aol adias 1 Quldll Juadll

Oscillatory circuits, circuit of sending
and reception radio waves, microwaves

cllag( gl ) bl il s ual ol Jadl)
L5 Sl 2 15a¥ 15 Aysaal =) Jlinsly Jlas))

Electronic optical elements
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Solid state physics (2)

AN ARG ) sl e

Ll ARNL sl il e

Physical properties of thin films

L) U Lyl ailas)

Super-lattices and quantum wells:
1-Onedimensional quantum well
2-Multipledimension quantum wells and
super-lattices

10saSl LT Al i)
sl galal aasll i
ADanll K0l g ol (pgasl LI-o

Superconductivity

Zaslall A8 5,8 s

Dielectrics:

1-Eiectro-polarizational properties of
dielectrics

2-Electrical polarization and piezoelectricity
3-Piezoelectricity

4-Ferroelectricity

: Jjlsal
lsall Al <)) pailadli-1
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Magnetic properties of solids.

Llall luaS dpghaliza) (ailadll

pslall S dac

Ll and Gt

s a3




s L3adl and ga e

5 L3l audd —aglal) 43l

Js¥) Sl [Aagl ) Ao

FIA AR
Physics of energy
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First part: non renewable energy
1-Fossil energy:

-coal

-petrol

-natural gas
2-Energy of nuclear fission

(32l ) depvind) e AU J5Y) QL)
@omall sl = 4y 8aY) dallall —1

Js sl =

bl el -
@ssil) HUadayl A8l -2

Second part: renewable energy

1-Energy of nuclear fusion

2-Plasma

3-Solar energy:
-solar radiation
-thermal conversion and applications:
(solar collectors, solar concentrators)

(photovoltaic cells, rack solar array)

4-Other renewable energies:

-energy of tide

-thermal energy inseas and oceans

-wind energy

-energy of water ( rivers energy)

-bio-energy

-chemical industrial energy

-thermo-geological energy

-electrical conversion and applications:

(322a%al) ) Agpriceall A8+ SGH QL
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Nuclear physics /2/
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Nuclear forces:

, Chd - gepea I - Lghpi s A0l gall -
deuteron —proton scattering
Cligi gyl
Nuclear reactions: aaiall — Ayl cBlelal) balail ¢ A0 cdle il -
Types of nuclear reactions, cross section
al

Nuclear models: Fermi gas model, liquid
droplet model, shell model, unified model

snsal gl — kel el JoL)

Neutron physics: neutron sources and neutron
detection, fundamental properties of
neutrons,interaction of neutrons with matter

— gl (ol Ay gl abiall 1 g sl oLy —
e gl Jelis — el all 4wl pailaadl)
salad) Clagun

Nuclear fission and fusion:
fission reactions, fusion reactions.

L“gi,;d\ CL@.'\\J\ Sle la — Guw\ e s

Elementary particles:
(Meson-Quarks-Baryons)
classification, Laws of conservation,
interactions between particles

— i) = il il ) A1 ciley ) -
cahyilal) — BlaaiV) ol 8 — lean i (Gl
Aaliwd)

Mass attractive force, electromagnetic forces,
weak nuclear forces, strong nuclear forces,
1s0-spin

Al dypail = Al jeSl) = SESH QL) (558 -
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Nuclear safety doelaiy) 48,0 -
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Electronics(3)
A5 AL ) il e el Al ) jaall il i
System of.cou‘nting and arithmetical Alaill 8 Aploall Slleally aall oz N Sl
operation in binary system )
Al
Digital circuits Al il ) Jaadl
Combinatorial circuits Sl cblall s EEN Jaadl)

Sequential circuits (chronic and no chronic)

Ay Asalfiall dpmlil) bl ¢ b)) Jaail

Computer  architecture: = microprocessor,
central processing unit, input/output units,
memories.

@raaY) Ellaall) osalall apdatis Aty 1 Gualdll ol
[ Janl claag —CPU  4Syall dalladll sang —
(S5l —,ad)

Microcontroller and systems of automatic
control
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Laser physics its applications
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1-Physical properties of radiation:
spontaneous emission, induced emission,
absorption, Einstein coefficients.

£ LDl Ayl (ailiazll —1
cplidnl - alag

2-Properties of laser spectral lines

250 Lgdal) L shaill dalal) (ailadll —2

3-Conditions of laser generation: population
inversion, resonator, Boltzmann distribution,
TEM modes in resonator, three level laser,
four level laser

Ayl Al Al g b ys -3
= Ol = Glasils g555 — A8l Clysas IS GuSe
i 3l = TEM glisal e dailill Llady)

Lsudl NG 3l — dysud)

4-Propeties of laser light ( Spatial coherence,
time coherence)

Lol = S Loyl £ a5l ded) (ailias —4
S

5-Laser types: solid-state laser, Gas laser,
semiconductor laser, dye-laser, pulse laser,
continuous laser

p bl gl -5
Jilall Galadl 50 — clladl 500 — Al algall 3l
B S e e T St

Applications of laser in fundamental
sciences:
In physics: non-linear optics, spectroscopy,

eyaal) 1 oLyl —Aulul) aslall 8 5l Cligls 6
w5l zlext¥) = LY = Laad)

nuclear fusion. YL b= Gdally dysanll aslell 80 ol i
In chemistry: in medicine and biology, il o oall —
communications, holography 251!
Laser safety ol ol =7
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Introduction to plasma physics
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General properties of plasma

Lol alall (ailadl

Motion of charged particle in electromagnetic
fields

uhyeS Jia B i arn Ba

Macroscopic (hydrodynamic) description of
plasma

LS Lol dyjeall Ayl

Waves in plasma

Ll L zlsaY!

Propagation of waves in plasma

daslid) e sylly L)

Equilibrium and stability of plasma

LSl 3 by o5l

Kinetic theory of plasma

LSl Jals &Sl il b dasie

Nonlinear effects in plasma

LoDl 8 AdasdU) i)

Controlled nuclear fusion
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The history of physics

A Al ) el e
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Physics before Newton: Aristotle, Archimedes,
Euclid ( light)

t G 0 sl dle
(ol ) Cualll = Gunadf = shau)l

Physics before the middle ages:

1-Science development in the east and Arab
contributions

2- Arab scientists theories of optics: Al-Kindi (the
ninth century), Al-Razi(the tenth century), Ibn
Al-Haitham (eleventh century), Ibn-Rushd
(twelvth century), Al-Tusi(thirteenth century),
Kamal Al-din Fares (fourteenth century)
3-Europe in the middle ages.

sl Al U8 L s

Aapal) laaloadly ) i bl ki =1

il s el eLalel) sie LAyl el
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Development of the solar system science:
Copernicus, Jordano, Kepler, Galilee

— S slye - el S el QL oo sk
allle

The arguments which show that Kepler had used
Ibn Al-Haitham theories of light

sgall L5 el) O Cpaln (e Sl aldie] Gual

The development of the basic classical physics
(eighteenth century )

Ol Gyl ) A DS o Lhall 4y la) clalany) sl
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The eighteenth century successes (mechanics,
molecular physics, heat, light, electricity)

= ahall sl — SlulSul) ) yde el opyall calalas
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Development of physics( nineteenth century):
wave light, Maxwell energy conservation, energy
transformation, electromagnetic field.

(e palil) ) ) sl gk
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Development of physics (twentieth century):
electrodynamics, insufficiency Newton's
mechanics, theory of relativity.

(el gl ) oLl sl
Al) ARl — g S aae — (Sualing 1<)

Atomic and nuclear physics(X-ray and radiation
activity), Einstein's developments of the theory of
relativity

s (oo bent) bl x Axnl ) dgpslly 35,00 ¢ Lyl
Gl dgylaill i)

Modern physics: Bohr, Debroglie, Schrodinger ,
isotopes, nucleus structure, positron, artificial
radioactivity, nuclear energy, laser and plasma.
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