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The wave functions in
momentum and coordinates
space and the relation between
them, formation of wave packets

Chapter 1

Wave packets

iclu Y

group and phase velocities of a
wave packet , Exact statement of
the uncertainty principle

Speared of the wave packet

Hilbert space, Dirac bra and Ket
notation, projection operators,
Representation of the wave
functions

Chapter 2

Vector spaces and
linear operator

Eigen values and eigen functions
of an operator, Unitary
transformation

Raising and lowering operators,
Eigen values and eigen functions

Chapter 3

Harmonic oscillator in
operator formalism

Action of the raising and
lowering operators

Wave functions in coordinate
representation, Matrix
representation

Monthly Exam in Chapters 1,
2and 3

Monthly Exam

Time independent
perturbation theory for non-
degenerate states, Time
independent perturbation
theory for degenerate states

Chapter 4
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Approximation
methods (Time

-indepented)
_ Variation methods, - _ 11
Applications
Chapter 5
Time independent o
= perturbation theory Approximation = 12
Transition rate methods (Time
depented)
_ Fermi Golden rule, Adiabatic - _ 13

and sudden perturbation

Perturbation that are
= harmonic in time, Scattering = = 14
as a perturbation

_ Monthly Exam in chapters 4 Monthly Exam = 15

and 5
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Introduction to nuclear science (
atomic structure, Binding energy,

L8lia g Aale Al & ki JsY1 Jaadl Y y

) separation energy ( for neutron,

proton,....), nuclear reaction, Q- value)
Statistics and error ( probability,
probability distribution and random
variable location index, dispersion

A8l 5 Adle Aluu) R index, variance standard deviation, | Sl Juadll Y Y
binomial distribution, Poisson
distribution, Gaussian distribution,
standard error)
Interaction of radiation with matter (

388 5 dale Al gk interaction of charged particle with | S Juadl) Y Al
matter)
Interaction of radiation with matter

A58l 5 Aale Al BT (interaction of X- ray and y — ray with | gl Juadl Y ¢
matter)
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Interaction of radiation with matter
(interaction of neutron with matter,

e dale Al ok cross section energy) onalal) °
Nuclear instruments and
measurements ( nuclear radiation
detectors types of detectors for ( a, B,
vy and neutron) detection, radiation
sources and containers, radiation |
ailie 5 Aele Al sk ' 1
i detector in industrial environment, | bl
measuring system in industrial
problems, radiation technologies,
radiation physical process, change of
material structure)
Nuclear instruments and
measurements ( transformation of
nuclear energy, changing of
' P conductivit of the medium,
48815 dale Aliu) PR nauctivity _ ) Joadl v
i elimination of electrostatics changes,
major technological consequences of
radiation damages factors influencing
decomposition).
Standardization of nuclear
measurements ( absolute
measurement of thermal flux with
r finition of effective threshol
Ailie , Ao AL PR probe, de 'I |.t|o of effective threshold il J A
’ energy, Fission chambers, threshold
detectors, evaluation of threshold
detector measurements, semi
empirical methods).
- Lﬁ)‘k—’ Q\A:\A\ q
Determination of physical material
characteristic by nuclear
measurements (radiotracer
techniques, study of the homogeneity
Aiilia s dale Aliud s ki i) Joadl ).

of mixture, investigation of inter
mediates and reaction path ways,
distribution function, analysis by
absorption and scattering of X- ray
and y —ray and neutron scattering
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and moderation, activation analysis,
neutron activation).

ALl 5 Aale Al

Introduction to spectroscopy ( energy
spectra, detection of an integral
spectra with single channel analyzer
(SCA), detection of differential spectra
SCA relationship between pulse height
distribution and energy spectrum
energy resolution,).

Jiadll

AR

25800 5 dale Al

Introduction to spectroscopy
(determination of energy resolution,
the response function, the importance
of good energy resolution, multi —
channel analyzer its description and its

calibration).

Jaadll
e gl

VY

2580 5 dale Al

Gamma and X- ray spectroscopy (
anode of energy deposition in the
detector efficiency of gamma and X-
ray detectors, detection of photon
with NAI (TI) detector, detection of
gamma ray with organic scintillators
HPGe as gamma spectrometers,
detection of X- ray with Si(Li) detector,
detection of X- ray with crystal
spectrometers).

Lf-tsn Saadll

VY

ALzilia  dale Alind

skl

Charged particle spectroscopy (
energy straggling, electron
spectroscopy, energy resolution and
response  function of electron
detector, energy calibration of
electron spectrometers, source
preparation, alpha, proton, deuteron
and positron spectroscopy, energy
resolution and response function of
alpha detector, energy calibration,
calibration source,

Sl Juadl)

V¢
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fission foil preparation, time of flight
spectrometer)

skl il olatial Y Vo
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Sl statistical mechanics quantum
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Lddlia gl | gk al ) Chapter one
sl Some basic principles of
ki) statistical mechanics
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dadll Jaza - Deviation Sl
"‘ N - Average square deviation
=R - Standard deviation 5
- Permutation
Combination
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- Statistical equilibrium
- Microscopic and
microscopic states

Review of thermodynamics

458l g aliu

Chapter three
- Classical statistics or
Maxwell-Boltzmann statistics

beta
- The relation of beta and
temperature
- Application of M-B
statistics
- The classical partition
function
- The entropy
- Phase space
- Calculation of partition
function for ideal gas
- calculation of internal
energy
- calculation of pressure
- derivation of Maxwell
distribution law of molecular
velocity

barometric Equation

- Dtermination of apha and

u.n.JLuJ\)
em\}
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YIC PP
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N

Chapter four
- Quantum statistics
Bose-Einstein statistics

- Calculation of

degeneracy
- Application of Bose-
Einstein statistics
- The phonon gas

Comparison with experiment
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- Electron gas e &l
- Contribution of
conduction electrons to molar
specific heat
Thermionic emission
458l g aliu < i Al
ATUUAM Chapter six
i sal
Al - Theories of Specific heat
’ and transport phenomena of gases
- Classical treatment
- Diatomic gases .
- Equipartition of energy 5 e 2l )l
principle pie el
- Semi-classical treatment
of specific heat of diatomic gases
- Contribution of
translation motion
- Contribution of rotaion
motion
Contribution of vibration motion
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(1) Fundamentals of statistical and thermal physics ( Prof. F.

Reif ).

(2) An introduction to statistical physics, ( A.J. Pointon).

(3) Thermodynamics, kinetic theory,

thermodynamics (Sears and Salingers).

and statistical
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Statistical Physics ( F. Mandel)
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1. William D. Callister, Jr." Materials Science and
Engineering An Introduction ", seven edition , 2007.

2. Krishan K.Chawla " composite materials " third

edition, 2013. .
(Jal.m.d\) A ) @Ud\ -
3.Ed.Frank Kreith " materials mechanical engineering
hand book ", 1999.
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conductivity
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Books in, Classical Electrodynamics and Electromagnetic
theory.
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1- Introduction to Electrodynamics (Instructor's Solutions
Manual), by David Griffiths, 2004.
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1- http://www.clerkmaxwellfoundation.org/html/elect
romagnetic theory.html

2- https://www.sciencedirect.com/topics/computer-
science/electromagnetic-theory
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Mathematical requirements: Coordinates system,
Vectors Algebraic, Curl and Divergence theorems, and
Dirac delta function.

Introduction to Electrostatics: coulomb law, Electric
field, Gauss’s law, Differential form of Gauss’s law,
Another equation of electrostatics and scalar
potential,

Surface distribution of charges and dipoles and
discontinuities in the electric field and potential.
Poisson and Laplace equations, Green’s theorem,

Uniqueness of solution with Dirichlet or Neumann
boundary conditions, Formal solution of electrostatic
boundary-value problem with Green function,
Electrostatic potential energy and energy density;
capacitance.

Boundary- Value Problems in Electrostatics: Method
of images point charge in the presence of ground
conducting sphere, Point charge in the presence of
charged, insulated, conducting sphere, Point charge
near conducting sphere at fixed potential.

Conducting sphere in uniform electric field by method
of images, Green function for the sphere: General
solution for the potential, Conducting sphere with
hemispheres at different potentials.

Examination.

Boundary-Value Problems in Electrostatic Il: Laplace
Equation in Spherical Coordinates, Laplace equation
and Legendre polynomials.

Boundary —Value Problems with azimuthal Symmetry.
Associated Legendre functions and the spherical
harmonics Addition theorem for spherical Harmonics.

1 dadal)




Expansion of Green functions in spherical coordinates.
Solution of potential problems with the Green
function expansion.

Multipoles, Electrostatics of of Macroscopic media,
Dielectrics: Multipole expansion, Multipole expansion
of the energy of a charge distribution in an external
field.

AR

Magnetostatics, Faraday’s Law: Introduction and
Definitions, Biot and Savart law, Vector potential,
Vector potential and magnetic introduction for
circular current loop.

VY

Magnetic fields of a localized current distribution,
Magnetic moment, Force and torque and energy of
localized current distribution in an external magnetic
induction.

VY

Maxwell Equation: Maxwell’s displacement currents,
Maxwell equations, Vector and scalar potentials,
Gauge Transformation, Lorenz gauge, Coulomb gauge,
Green function for the wave equation, Retarded
solution for the fields.

A4

Examination.
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Plasma in Nature and in Laboratory \
Systems. 2
Statistics of a Weakly lonized Gas. ) Y
The Ideal Plasma.

2 Y
Elementary Plasma Processes. .

2
Processes Involving Charged Particles.

2 5
Discussion.

2 6
Examination.

2 7
Rarefied and Dense Plasmas.

2 8
Radiative Processes in Weakly lonized )
Gases. E
Excited Atoms in Gases and Plasmas.

2 10
Small Particles in Plasmas. 2 11




Plasmas In External Fields.
2 12
Atmospheric Plasmas.
2 13
Discussion.
2 14
Examination.
2 15
BIPY SIS
Agiatll )y
PHYSICS OF IONIZED GASES, by BORIS M. SMIRNOV, A Wiley- N
Interscience Publication, 2001. 5 il
4 sl
Fundamentals of lonized Gases, Boris M. Smirnov, WILEY-
VCHVerlag GmbH & Co. KGaA, 2012. sl A
i )
(JJL.AAS‘)
?‘)A\) t_iﬂ\ [ ]
Any Books in Plasma Physics. b e S
Aaalall C3laall)
(oot ot
1- https://www.springer.com/gp/book/97815639627
21 "
= g STV aal yall
2- https://iopscience.iop.org/book/978-1-64327-174- | F3550 exloal e
o/ /UL i y / Cayi iy @\}“

3 /chapter/bk978-1-64327-174-3ch2
3- https://www.sciencedirect.com/topics/physics-and-
astronomy/ionized-gases.
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eTo understand atom laser and optical laser and the difference between

® To investigate what is biolaser and antilaser

eTo explain the difference between laser physics in the undergraduate study by
reviewing a short feedback and optical laser as advance laser

£ daduall




A el Calaay -

Al ) il all aitiadat g 5l g o aslall

bl lad jall aniall ) 5l g (yu i -V

Glalaial (g (A Bu3e SYlak (A agbll g 6 Cua e Adhall aialie 8 3aaa (U1 28— Yo
Llla bl Casl)

(o2 Aaga gk I g sl 3asae SV A Sl aladinY Al LS A i — Yoo

L)y el 30k

ikl & el -

sl 5 A AL 8 g alldal) e (o ity Liilin s dasial i) psial seelil) -
PR A

X

B 5 e sY) g S il 33 5k e o) i) o) g AaliSal) Aalal) psliaal) e Adlal) 2L ) -
cBalall agd 8 Lgia

SN 508 Aa g i) ) guaally dalainY-

anill (33 Hla

Aallll U8 (e dalall ] 225
i) e sall Sl gl Ja

Ao sa¥ s Aaliall dge gall cllatiaY)
() D Jamdl) ALg) 3, plaill clilaial)

Tl y o Sl Gl

Bl 5 dagall Clpdaitll il <l 3l aladial e o o8l & a3 e Jand) dulSal SV 2

JS e gall )l g sUamalldnn all claad sl JOA (e e JS aad Al ALG Gl Yz
(AN

£V daduall




bl gl (any & G 8l = g 59 celead) Jaall 7 95 3 3a8 Yz

EMB)M@@\}A\W&_QG

L)y el 3k

DA Jelill ;5 palaall 4,k -

Ll Ay, -

el (331 )l

Al J (e dediad) ) jiandl g elly L Adlal) Jeli g dae guad) G paladll -
Al s ladl) clilaiay) -

((anll sl y Cals il AL dalatial) 5 AY) il lgal) ) AL sanal) Alalill 5 dalall o jleall - o

Al e 5 Sl s el Jlae (8 LI 5y 30 5 Akl ol Jlga g i -V

1-Photonics (by Ralf Menzel). K
2-Femtosecond Laser Pulses ,principles and -V “ R .
Experiments.(By: Claude Rulli'ere (Ed.)),2" Edition A‘*JM‘ 5y Al sl -4
=\ Y

.):Solid — State Lasers

A Graduate Text

by: Walter Koechner .

WJS‘ &\).d\ -\
Michael Bass (Jal.mul\)

(Springer)
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. elaser physics (Feedback
i & ‘5)6'“5 about principles of laser ...
Aled laidl etc.).

sl
<) jliad Atom Laser
Introductory Remarks, Olie L

Bose-Einstein condensation,
Methods of cooling atoms
...Laser Doppler Cooling,
Trapping of atoms,
Evaporative cooling.

Bose Einstein condensate,
Basic atom laser, Important
features of a laser beam.
Differences between an
atom laser and optical laser.

Atom laser applications
...Holography, Atom
Interferometry, Non linear
atom optics.

eOptical Laser,Optical Laser
terminology,The important
notes from feedback
Informations.,

ePhotonics and laser
relation.... Topics in
Photonics: What Does
Photonics Mean?,

Scientific Topics,
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Technical Topics,

Photonics and Technology,
Applications .

ebiolaser,antilaser

Lasers...Principle, Active
:Materials

Three- and Four-Level
Schemes — Gain, Pump
Mechanism: Quantum
Defect and Efficiency,
Pumping by Other
Lasers...side pumping and
transverse pumping

(Reports will be given for
students for different
important advanced lasers
and their applications)

Amplified Spontaneous
Emission (ASE),

Amplifier Decoupling,
The Optical Cavity,

The Fabry—P erot
Interferometer,

Geometric Point of View,
Diffractive-Optics Point of
View,

Stability of a Two-Mirror
Cavity, Longitudinal Modes

ePulsed Optics

-Linear Optics

0. dadall



<Light Pulses

Relationship Between
Duration and Spectral
Width,

Propagation of a Light Pulse
in a Transparent Medium,

Nonlinear Optics-

Second-Order
Susceptibility,

Third-Order Susceptibility,
Cascaded Nonlinearities«

eMethods for the
Generation of Ultrashort
<Laser Pulses

<Mode-Locking

Principle of the Mode-
Locking, General
Considerations Concerning
Mode-Locking,

The Active Mode-Locking
«Method

Passive and Hybrid, Mode-
Locking Methods,

Self-Locking of the Modes.

e Pulsed Optics
-Linear Optics,

Light Pulses,
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Relationship Between
Duration and Spectral
Width,

Propagation of a Light Pulse
in a Transparent Medium

-Nonlinear Optics ,

Second-Order
Susceptibility,

Third-Order Susceptibility
,Cascaded Nonlinearities,

eMethods for the
Generation of Ultrashort
Laser Pulses,

Mode-Locking,

Principle of the Mode-
Locking, General
Considerations Concerning
Mode-Locking,. .

The Active Mode-Locking
Method,
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Terrestrial irradiation
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1-superconductivity phenomena, the materials and techniques that used to obtain
superconductors, explain the processes, measurements and the applications of
superconductivity.

2- Thin films, the materials and techniques that used to obtain thin films,
measurements and the applications of thin films.
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and flow rate.
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the concept of Sul
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i) 53| Classification of vacuum Y
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pumps ,rotary vane
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i 58 | Vapour-stream pumps Y
A8l (diffusion pumps), and
back streaming of B
diffusion pumps, turbo-
molecular pumps.
i &5 | Vacuum system Y
components (valves and
lead-through, flanges and R
seals, materials, glass and
glass to metal seals,
waxes and grease).
i 53 | Vacuum chamber A
Adlia calculations: Evacuation el
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vacuum region and
medium vacuum region.

) 53 | Determination of the size
Allia of the backing pump, &l
calculation of the flow
conductance.
i 53 | Examination St
A58l
ali| s5 | Low pressure The
A8l measurements: Direct Hamiltonian
(absolute) and indirect operator .
pressure measurement, Commute cutd\
mechanical vacuum operators
gauges.
i 53 | Thermal conductivity
gauges (Pirani vac.
Gauge),
ilall
lonization vac. gauges
(cold-cathode vacuum
gauge (penning).
ali| 5 | lonization vacuum gauges
A8l (hot -cathode ionization L”SJL?M
gauges). >
i skl Leaks & Leak detection:
Adlia Real leak and virtual leak, w1
general principles of leak HE e
detection.
) ¢_5i | Measurements of the leak e )
A8l rate in a vacuum system,
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leak testing and localizing
methods, leak detectors.

i sk High frequency tester,
Allia halogen leak detectors, .
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44- Materials Science and engineering :An
Introduction: by William D-callister, Jr.

45- Self-Doped Conducting Polymers, by S. Freund and
A. Deore John Wily & Sons, New York, (2007).
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Commercial Polymers
Engineering Polymers:1-2
oladial Classification of polymers
o9 Chapter One - -1 Thermoplastics :
7. BV prer ™ P ¢ S
Al Introduction
. -2 Thermosets
mtuj
I Molecular forces in polymers
L-5 Basic Polymer Structure
Homopolymers and co-polymers
L
Y
L-6 Molecular weight
. L-7 Molecul
Oadial Chapter One - olecular structure e
S e Introduction 1-8 Crystallinity in polymers
1-9 Melting and Glass Transition Temperature
PR L,S.)L‘-" CJ‘:“ 2-1 Conducting Polymers
MU.AJ 2-2 Polyaniline
2-3 Structure of PANI
2-4  Synthesis of ICPs
2-4-1 Chemical synthesis
chapter two (conductive
polymer ) 2-4-2 Electrochemical synthesis +all
2-5 Conducti Mechani i :
onduction echanism in UM\AJ‘
Conducting Polymers
2-6 difference between conductive polymer
and traditional polymer
Y yedll ladial ALl
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b 95-)2"" C-)“:‘ chapter two (conductive 2-4-1 Chemical synthesis )
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2-5-2 Electrochemical synthesis
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2-6 Conduction Mechanism in
Conducting Polymers
2-6 difference between conductive polymer

and traditional polymer

b LEJJ“" T Chapter three (Electrical . . L
Lzl . roperties) 3-1 A.C and D.C electrical conductivity R
Andlia @-‘-‘J“-‘J p 3-2 polarization

i LEJJ“" C)‘:‘ 3-3 types of polarization
A58l Sl .

7 ="+ | Chapter three (Electrical | 3-4 parameter effected on the conductivity C“m\
properties) (temperature, frequency . concentration of
charged particle)
A yas % | Chapter four ( Optical
\ ¢ < P ( op 4-1 optical properties
Addlia g properties) 4-2 type of transition )
szja_, C)j;, 4-2-1 direct transition

i Ll 4-2-2 indirect transition
- C ical d ical J.JAQL;A\AJ\
358 4-3 optical energy gap and optical constant . =
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» Crystal Symmetry Crystal, symmetry
operation,

Chapter 1

iclu Y

» The thirty —two classes space group

,schoenflies notation, reciprocal
lattice

Elastic waves in crystal :Stress and
strain matrix dilation , wave equation
in 3D ,wave propagation in crystal
,high symmetry cubic

Chapter 2

Elastic wave in a crystal: Stress and
strain matrix, dilation, wave equation
in 3D, wave propagation in crystal,
high symmetry cubic, wave velocity
in [100],[110] and [111,

Experimental method for elastic
constant determination.

Magnetic properties of solids:
Diamagnetic, Paramagnetic, Langvin
theory, Curies Law:«

Chapter 3

Paramagnetic, Demagnetization,
Ferromagnetic Domains, Bloch wall,
Neel temperature, Ferritec magnetic
resonance, nuclear magnetic
resonance.

Monthly Exam

Monthly Exam

Dielectric properties of solids, Optical
properties of solids: Direct and
indirect absorption, allowed energy
bands, Forbidden energy gap,

Chapter 4

Dielectric constants <Polarization,
Color of crystals, Exciton,
Photoconductivity, Luminescence.

10

Band theory of solids: model, free
electron model, semi free electron,
Bloch function,

Chapter 5

11

construction of fermi surface ,
Brillion zone <Tight binding model,
Kronig-Penny model

12

-
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> Nanostructure: Two-dimensional
nanostructure square quantum well,
parabolic and triangular quantum
wells, quantum wires <quantum dote,
quantum wall.

Chapter 6

» Band structure in quantum wells:
= exciton effect in quantum wells.

= Monthly Exam Monthly Exam = 15

» Nanotechnology for microelectronics and
optoelectronics, J.M. Dgart ,R. M. Palma
,and F,A-Rueday 2006
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operation,
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iclu Y

» The thirty —two classes space group

,schoenflies notation, reciprocal
lattice

Elastic waves in crystal :Stress and
strain matrix dilation , wave equation
in 3D ,wave propagation in crystal
,high symmetry cubic

Chapter 2

Elastic wave in a crystal: Stress and
strain matrix, dilation, wave equation
in 3D, wave propagation in crystal,
high symmetry cubic, wave velocity
in [100],[110] and [111,

Experimental method for elastic
constant determination.

Magnetic properties of solids:
Diamagnetic, Paramagnetic, Langvin
theory, Curies Law:«

Chapter 3

Paramagnetic, Demagnetization,
Ferromagnetic Domains, Bloch wall,
Neel temperature, Ferritec magnetic
resonance, nuclear magnetic
resonance.

Monthly Exam

Monthly Exam

Dielectric properties of solids, Optical
properties of solids: Direct and
indirect absorption, allowed energy
bands, Forbidden energy gap,

Chapter 4

Dielectric constants <Polarization,
Color of crystals, Exciton,
Photoconductivity, Luminescence.
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Band theory of solids: model, free
electron model, semi free electron,
Bloch function,

Chapter 5
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construction of fermi surface ,
Brillion zone <Tight binding model,
Kronig-Penny model
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> Nanostructure: Two-dimensional
nanostructure square quantum well,
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wells, quantum wires <quantum dote,
quantum wall.

Chapter 6

» Band structure in quantum wells:
= exciton effect in quantum wells.

= Monthly Exam Monthly Exam = 15

» Nanotechnology for microelectronics and
optoelectronics, J.M. Dgart ,R. M. Palma
,and F,A-Rueday 2006
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Mechanics of a
particle, mechanics of
a system of particles,
Constraints

D’lambert principle
and Lagranges
equation

Velocity dependent
potential and the
dissipation function

Simple applications of
Lagranges
formulation

Viriational principle
and Lagranges
equation, Hamilton’s
principle

Some techniques of
the calculus of
variation, derivation
of the lagranges
equation from
Hamilton’s principle

Extension of
Hamilton’s principle
to non -holomonic
systems

Advantages of
variational principle
formulation,
conservation
theorems and
symmetry properties
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Energy function and 2
the conservation of 9
energy

Exam 2 10

The central force 2
problem, Reduction

to the equivalent one
body problem, 1
equation of motion

and first integral

The equivalent one — 2
dimensional problem
12

and classification of
orbit.

The Virial theorem, 2
and application on 13
the Virial theorem

The differential 2
equation for the orbit
q 14

and integrable power
law potential

Conditions for closed 2
orbits (Bertran’s 15
theorem)

The Kippler problem, 2
Inverse square law of
force, Motion in time 16
in the Keppler
problem

Classical mechanics, Herbert Goldstein, 3rd
edition | Asthells)adl il o

Classical dynamics of particles and systems, At )l aal pall -0

Thornton and Marion, 5™ edition (oladl)
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The Interaction of High-Power Lasers with Plasmas ,
Shalom Eliezer (2002), femto second laser pulses
Principles and experimental, Claude Rulliere, Springer
(2005),

Application of laser plasma interaction, Shalom Eliezer
(2009),
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the ideal gas

- 2.The entropy
(S)

- Phase Space

- Calculation of

the partition
function for

ideal gas

- Calculation of
the internal
energy, U, of
the gas

duialia g adhu)

- Derivation of
Maxwell
distribution law
of molecular
speeds, using
M-B statistics.

- The Barometric

Equation

L}AJLHJ\

di8lia g adhn)

Lﬁ)@.ﬁ: olaial

di8lia g adhn)

Chapter three :Bose-
Einstein (B-E) Statistics

-

Aadall

14y




- Calculation of
(dg)
Applications -
of B-E statistics
- A-The photon
gas — Black
body radiation

Uél_boj 4l L;)L';.'u
Commute operators
- B-The phonon .
gas —
- Comparison
with
experiment
ali) 5 Chapter four :Fermi—
Dirac Statistics
Contribution of the Jﬁbd\
conduction electrons in
metal crystals to the
molar specific heatCv.
Uél_u} b Lg)l_i..'u
- Thermo-ionic
Emission
e gl
Msu}dw’. | Lg)k.\ S Olaial
e S
A58l g Al 5 Chapter five Theories
of Specific Heat &
Transport Phenomena
of Gases e &)

Theories of Specific - )

Heat of Gases

Aadall

14y




dui8lia g adhu)

A- Classical treatment
(1) Diatomic gases

Equipartition of

Energy Principle

)&c@\)ﬂ

A58l g Al

(B) Semi-Classical
treatment of the

specific heat of
diatomic _gases

(i) Contribution of the
translation motion (Cv

t)

(ii) Contribution of the
rotation motion (Cvr)

Aadall

14¢




A dia g pigal

O (omad A1) Jagail /) (oS LS jiall Caag

Lt calldall (e Gad siall aladll Cila iay ) jiall (ailiad aal Luiie T3l 138 jaall Cany i
Cias s Lin Tl e 0¥ 5 Aalidl alaill Gajd e (s geaill 50N (Bis 38 S 1Y) Lee Ui e
el

polal) 2408/ alany daslas palail) A 5all -

ol 34l 385l / el )Y

VSl Sl L
PQM 303/ \ (Sl il Al e/ Y
o= sl dalid) ) pmall JISE1

YooY eoY )4 AEN Al /J V) il HAll Jusdl) 3l / Juadl) 0

" (<) 3 el 2ae

YeYANY Coa gl 138 S g )5 -V

Dl Calaaf ZA

S el bl e Gyl -

SISl Lalal il il agh -

dgasall J) g2 e Jaladll

Sy gyl ddalase (aland) 2o

S Sl Ll al) ikl aal e Caadl) o

i) g alatll g aaladl) (331 yla g ) jRall s jaa -9

V4o



458 el Calaay)
U E S LN R U R SIS P | PR
Aty oSl ARl il 38 jaa Y
oa gl A Gl 53 e o gail) Y

- oSU S b Jilse I £

i35 5 Alolae g s gall Al Jaleill 3 € — Vo
.gaﬁ\ gﬂ,p\S:\Aj\ @.».4\}4 (-;M_a Ll )..3)\335\ a.gﬁﬁ— \‘u._t

(SISl il g il agd Yo

L)y el 0k

Q\)ABA]\ ;IAS\_
& sl dals il e Al

B g o gY) g DB il (3 yha e gl ST ¢ gan AaDiAN Apalal) jabiaall e dallal) oL ) -
cBalall agd 8 Lgia

paill (351 5l

Aollall U8 (e dgalall ) apaii -
s LIS T gl ol
e ¥ 5 Aalial) due gll ililaiaY) -

Tl 5 Aihan Sl Gl Yl
S (SISl il aalia Loy ) Nz
Lelinkt s g suin sl ol 3G Y
A 75 eleall Jarll 755 3 5a8 Yz

EMBJM@A.A\‘SAMMm-iG

AR



La) 5 el 3k

ﬁh;)ﬁ\ﬁh'&)\.@mmmwbcﬂ&aﬂM\d)\éwdw‘)ﬂ\w\)ﬁu\ -
Apaddl)

ALl il 3 (e Aglaall ) A e Ul s -

sl ) 1 oo i 5 Lelila 5 Aigm Al = b e obetll -

pxil) (33 )k

Ll jal Al A aill il JS (e el e gaud¥) ST pni -

clUall L yanes A A el Jsm Al apd VA (e o saus¥) ailll -
Al g Adiadll ciilatiay) -

((radell il 5 b il UG dalaiall (5 AV S leal) ) A siiall Abalill s dalal) e - 3
el 28l i€ 5 Ki0 555 C¥alas Ja e Aullall 5,08 dati -0 3
A sall Ol ) A 8 Al ol g el Y

Faalell e sheall e J pemnl) 6 e 3l 5 i i) aladil 4 jae o Zllall adad Y
Saalls ko )

Leale Jian i) dlanll i) A8l 3 Adlall <l jlge dpati - £

dtasl) daid) oy

72- Introduction to Quantum Mechanics, D. J.
Grifiths , second Edition.

73- Z/Intzjdeil;r;:hysics and Quantum Mechanics, E. E. 2_’ U o) 5 kel sl -V

Introduction to quantum mechanics, Dick and
Wittike Ay ) &U‘d‘ V¢
(JJL\AAS‘)

Introduction to quantum mechanics, D. Park

2K 2 85y gl salal) g yall 5 S s s Al gl pally SN o

Aadall

Y4y



DRl Ay

I/ s s ol 1) a3 .
il 28k | el 2G| 7 3 ,)S = &J’J T Gleludl | & sV
tj.a.a‘yd\ a5kl
di8lia g adhu) 6k | Sliludl e dadia | The origin of quantum
<) | Mechanic
Shortcomings of the ¢ JsY)
old quantum theory
a38l, g Al Lﬁ)l_é.j 430 h,m 4l 43 | The Uncertainty and ¢
Complementary
principle @tﬁ\
The wave-particle
duality
A58l g Al Lﬁ)l_é.j dlalea (3813 | Schrodinger Wave ¢
Kiag Equation
Derivation of
Schrodinger equation
Salll)
Interpretation of the
wave function
Properties of the wave
function
A58l g Al RSN a1l 3 yil=a | Probability ¢
A sl Normalization C‘-"JM
) L“S‘)Jﬂ-‘ Lﬁ)@-‘x‘ Oladial ¢
alall
A58l g Al 5 Wi 4l ya | Probability current ¢
Allaay! density Ll
dadall

Y4A




A58 g Aliu skl sl 4 ja | Time-independent
R PRPriA| Schrodinger equation
Sia b dalas | stationary states il
e adiaall e )
e
A58 g Alhu ok | il gl Sigal | Operators
& ‘ V‘AJS\ Linear momentum OAN\
operator
238l g Al 5 48kl yige | The Hamiltonian
operator
L)
Commute operators &
ali) L.,S)L‘-‘ S Ol i)
Simultaneous eigen e galal)
functions
A58l g Al 5 dlsial) JIgall | Eigen values and eigen
functions
Degeneracy J ‘f’u\
A8l 5 Aol LSJL‘-' L;‘:‘AJGJ\ el The properties of a e e
4al A Hermitian operator )
A58l g Al skl 428 gidll audll | Expectation values-
Variance -
e @\)]\
dadall

144




d38l, g Al

&l 13 Ll $8) | Deviations ¢

Dirac bracket notation e ualall

S lSaa) (ads Al Cug Y a8l g Cud AN 28] gac 49 A aa) ol @

oAl el yyglaiddas LYY

Aaall jalaall (e 835 alall | sl ZS) sal grgiall s sha

Aadall




A dia g pigal

At jally oiall 4 ganal piiwala (HEN Juadl) adiia 5l

Lgiias calldall (e Gad siall alaill il iay i) Gailiad aal Lumiie Tolay) 138 8l Cany s
Cias o Lin Tl e 0¥ 5 Aalidl alaill Gajd e (s gl 30UELY) (Bis 38 S 1Y) Lee Ui e
el

R N O L e e

Firas Jawad Kadhim S SV a3
A (bl il

dr. firas90@yahoo.com Y
p stal) AdS/alaky dmala/ alad) Einall g ) anlatl) 3 ) 5 abeil) Ao 5all -

ol ) o SR/ el sl Y

paiiall 5 S sy / Y

A s ol el 5 anads Aalidl ) guaall QIS -

Yo A Y O A/ S Jeadl) dal / Jadll o

(o Aol A) Ao sa) Slels ¥ () Aol e Ll aae -1

ARARATAN Coua sl 138 slac) )5 -V

DRl Calaal ZA

2wl Jiaill 4ali ge )3l e Lyl e deafie aalie Apially 5lll Gaadd [ jfualal) dls e
Ll @S, 58e JS Jacy dadail 136e] unlal] clig€ally il el dalall ieledy) cillad

AR



88 siall Zallal) 8y08l) <l hal amy Jiandin g Sl uadts JSGy 3kl g dpanilly 8 paiunall <l 3alll Jlasil)

ad yaal) Calaay) -

Leisdian s pial) 501l 58 (b 5 Al LU agdll s 6 juall Ll (LY Jsemn Y
_%M\Q\J#\@WEJ&\@jg@u\ ¥

Lo 83 e giiall y Halal) dal (pe dnshadl) e J gomall G ¢
GA&Q@@MM}\}H\MJD@\@@M&M&LJJ\EJ@\J& ©

otall Aalll) A3 jleall calaayl -

VAT SV
BSaainall dpulu) aalaally dalaial) Jilal) 8 Ja = A0lAl ayasl) e alaie) Y

L)y el 0k

el &8l g (e ALy & saage S Ty 5 Ol pualaall Uil gl Slaie) A

el AL 55y sl aladiul 4

Amsca gl Jilugll dlae) Y

O 4S5 ) dnal ja s ibadd) o Jeanlly cus Y1 aladiu) 2SIl ales )
g el ALy

Google class room “aic JAA e S SV aladll VY

anill (33 Hla

Ao el ALY DA (e anal) €

Quiz A A e el 0

3 ypalaall Jala dpeadl) a1

DRall meiall ) jha mmy Adlaial) G jiewd) Jee Y
Aadl) g Ao o) CalaaY) -

.EFM\ J)m‘;s&_ﬂu\ua);; Al

Al yiall Sl sl ) Jay

Cbpalaal 8 Jlad oS53 sl e Jiladd) da 8 Ul & Ly 0
o) (S5 Jans Al A4S L) g Adaa Sl e dallal) a3
alaill 5 adaill 35k

LQ::)S).ag.ﬂ\M\e@w@*QWeM@}SM\MUM\&S\%Jbus:j

B



Ll g el Bk s clagin Je il bl e S s (o3l bl ¢ 35yl

& eyl sl al) el b Gl G, Aol Jals )

B saall
e ad) AL

4 il &) yualall AR

(omntll )y Gl il ZLE, Ailaiall (5 291 ol jleall ) A saiall ALl y Zalall ol el - 5

Agan ) dgale Jasl 5 o 02 IS (Sl dpanladl) C3ludid) daglie e ddlall Es
i lrall Caline e o DY Al Cai A (e agilll8 skt Lpaaly 4 jaa agiluS
&M\é\aﬁﬂ\d)@w&ﬂu\ﬂ\ )SJJE}M‘C}J&AJ&‘LY\&QM‘@;“‘S

. @;JM\ JJ\..\AAM :\Jutm

CAgdeal) clidliadl o glud daulic

,n.> .( 0 e

M\Jﬂ\e@’u@)@y?@:@&m\}ﬂw\ujw\o‘)j‘)m

dgiaill Al )

O. Svelto, Principles of Lasers, 3rd edition, Plenum

Press, New York, 1989 A glhaall 5 8l )] LYo
1-Saleh & Teich, Fundamentals of Photonics, 2nd eg
Chapter 15, 1989.
2- Jia-Ming Liu, Photonic Devices, , Chapter 11. 2003.
3- Gavin D. Reid and Klaas Wpynne, Ultrafast Lase 25 ) \)A\ Y2
Technology and Spectroscopy, R.A. Meyers (Ed.), Joh (ﬁ‘ ;\)
Wiley & Sons Ltd, Chichester, 2000.
¢- A.E. Siegman, Lasers, University Science Books, Mill
Valley, CA, 1986.
ijjﬂ\gb}ﬂ:\*a\i\uﬁﬂ\ L@_ﬁs.».ay‘;\l\ca\)d\}u_uﬂ\ °

( ..... 13 )ﬁ)&ﬂ\c :\_ml:d\ HM\)

https://phet.colorado.edu

Casi V) a8l gac At KT gal ol o

Aadall

A




BPRUETTEAR

ot e / 33 51} ol . .
Al 48y jla | aaladl) 48, Hla .’df‘wi 4 glladl) aladll Cila 3 Sile L) g gaaY)
g s sall
What is a laser?
Harmonic
perturbation
Laser . .
. Einstein Aand B
physics — . .
3 yalaa KT basics coefficients Y JY
Transition rates
Rate equation analysis
So how do you make a
laser?
Solid state laser
materials
spectral What about this
line shapes fluorescence line?
and how to .
Lzdlie Al | 3 poalae (L& odel Classical electron v @\fﬂ\
oscillator model =
them
Electromagnetic
constitutive relations
Propagation of
electromagnetic waves
Amplitude condition
threshold
-Conditions slope efficiency
ha lial for steady-
iy | 5 pualaa £l state laser Phase condition v S
. oscillation .
(S axial modes
homogeneous vs.
inhomogeneous gain media
Transverse modes

Aadall

AR




Hermite Gaussians
the “donut” mode

How does the population
difference depend on pump
intensity?

Gain saturation

Threshold population

-Conditions | inversion
for steady- . )
state laser Gain vs. loss in a laser
‘ﬁm JLL\;;‘ b)A.AtAA ;\AJ‘ ) ) cavity e‘)l\
oscillation
Laser output power
Slope efficiency
Hole burning
Ray optics
Ray matrices (ABCD
matrices)
Propagatio
n of laser Paraxial wave equation
s A | 3 alaa el | paams and paraxial spherical o)
waves
Gaussian beams and
Depth of field
Paraxial wave equatio
\ Lﬁ)@_u Oladal w.ﬁ\..\.d\
Gaussian spherical
waves
JAPRERTY '
L;JM - 3 5 yualaa £l -Sp?Ctr(fll Gaussian beams and @m\
48l distribution | Focusing a Gaussian
beam
The Rayleigh range
Pulse Complex pulse
453"" L) | 3 palaa clal) propagation | envelope il
and
broadening-
dadall

Y.o




time Time-bandwidth
domain product
effects
Chirp
Group velocity and
group velocity
dispersion
Propagation of
Gaussian pulses
Dispersion vs.
absorption
Group velocity versus
phase velocity
Angular dispersion
Dispersion
and how to | Prism sequences
el g | B palaa Bl | ontrol it c“‘u\
Grating pairs
Chirped mirrors
Intracavity and extra-
cavity examples
Molecular |, Diatomic molecules:
(SLA )\_}3;“ BJA.ALM ;m‘ Spectrosco vibrations& Vibrational energy )_&LQJ\
py levels
A-The Dilemma
Why measure an
ultrashort laser pulse?
Measuring
short -Ultra The phase determines
458U | 3 palsae Wl | Laser Pulses | the pulse’s frequency vs. time. e gl
Pulse Measurement in
the Frequency Domain
Pulse Measurement in
the Time Domain
Active mode-locking
sia LA | 3 jalaa ¢l | Theory of e )
Ultrashort Passive mode-locking

-

Aadall

AR




Laser Pulse Build-up of mode
Generation | locking

The Landau-Ginzberg
Equation

The Nonlinear

Schrodinger

Equation
Solitons
CO,- LASER
Gl yrans Laser types | Nd:YAG laser Y ke SAN
Diode laser
Veddaid | ¥ e g
LBl g Aan ya Y e Gualald)

w\)ﬂ\‘)‘)&d\ﬁ#&; Y

Riganl anl el b5 A8 ol Ll i il sl 8l 51l Al 5 sl gall Jay ) &) glae
3 shial) addedl) Jilus

AAY



A dia g pigal

/@m\w\Jﬁ\M\/MH/@yA\Wﬂ\JﬁA\ a9

Lt calldall (e G siall alaill il Aay i) (ailiad aal Lumie Tl 138 8l Cany s
Caay Ons L Jasll e a5 Aaliall alaill o b (e (5 el 50UELY) (Bia 38 (S 1)) Lee Ui e
el

PRVAERVAR SR PIAEN Aol eyl -

el 35 / alal) i)Y
A gl Alpa 50 AERYIWR
&= s Jaliall | gomal) JIS - €

YooY eoY o) 4 AN Al /J V) (il Hall Jusdl) 3l / Juadll 0

" (<) L pal) e L) sse -

YeYANY Coum gl 138 S g 5 -V

DRl Calaal ZA

3l Jana sl Sl e oyl )

sl Jua il Aalall il il agh o

Adia ga 4pdd) 3l gall paa Jalail) -~

i puaSle ¥l w128l 3 peadd) ailoadll ¥ olaa BELI -

sl Jaam sl 3 3yl al ) il aal e Caall

dadal)

Y A



aniill g aleil 5 adall 31k s 5 aall s jia -4

A yaall Calaayl
sl Jua gill il e o jpail) Y
Nkt s b geall S il Clpaim 53 48 20 -
Al Sl 5 Ay el Gl A e el ¥
A gl Al i) 3 Jilae s - €]
_oj

i

eI Juai¥ 5 gl Jam sl il o) gall e Jalal) kS — Y

(sl Jua sl Giliia ji g Sl agd — Yoo

Ll 5 el 33l

&l pualaall £l

5l 5 g sV g SO ) 335k e s) S o pan Adli ) el psbaall e k) ol ) -
53l agh i Leia

el (331 )l

Aadall

T



Aollall I8 e Agalall o ) apadi -
shm LS da gl llal Sl a -
Ao sl s Aaaliall el cililaiaY) -

Toadl; iam 5V Y ¢
gl daa il il Al )l oy 5l aalie Jay ) -V
Ll s & seia sall ol BIELY) Ygr
Gl 755 eleall daall 755 50305 -V

BMBJH&A\}A\W&-EE

La) 5 el Ik

Al ) gal walaii 3 Hlga 4y Lae 8L 5 prasaall Jalaill JOA (0 Qllall Hal) dpad) il -
Osa¥l laa Sl A (e diball &l ) el M) e luall alas
cstadl) Jall (I oo sl 5 Ll Aipns A0S0 -yl e aleill -

axill (331 yla

Al adoadl) cilblazey] -

Aadall

AR



(ool il il 531 2l ARl 5 AT S eall ) A0 siiall Al 5 dsled) gl - 5
il L3l A5 U i Al sl 31 sl s el e Sl 558 Bais - 5
4_1);33\ ;\J.A‘J..LC u,n\:as]\ 3‘}9\ a\daﬁu\‘\:\s.ts‘fw\ Q\JL@_A:Q.ASS-YJ

fpalal) e slaal e J geanll 8 4ie 3l 5 oY) alasiul 3 jee e Gkl adad ¥
Jeally Loy )l

Lo Joan il dolaal) peilisll 38la 8 Zadlall e dpaii - £

dtanl) did)- Y

\- Kittle, C., " Introduction to Solid State Physics" 8" ed.,
2007 Wiley Western Limited, New York .

Y- Omar, MA., " Elementary Solid State Physics" dggllaall 5 hal) QuiSl) VYV

1- Om Prakash Pahuja "Solid State Physics" Laxmi
Publications (P) LTD

1**ed., 2005 , New Delhi.

Y- Ziman, Z.M., "Principles of the theory of solids" i ) il ZVA
Cambridge, 1964 (Lkanl))

Y- Peter M., Lectures at Manchester University 2006

B e 53 s gal) Aalal) gyl W2 a5 ) gl sall g Sh
Rt WU TERROU)

ARR



DRl Ay

. I/ s s ol alzill il )3 .
vy e - ) s NP 3
Al 48y jla | aaladl) 48, Hla o il X : Gle Ll g saa)
3581 g Alhu @B | Jea gl e dadia introduction
dui8lia g adhu) RSN ol gl Optical properties 2 a
- &
4 pal) )
A58l g Al ok AN | Allowed and forbidden 2
ia 1 transitions S
de giaally
A58l g Al Lﬁ)l_é.j ?Jd‘ ZTUB_,' Band theory 2
&l
) Lﬁ)lﬂ-' S e Olaial 2
A58l g Al ok @}_“ ol gAll | Dielectric properties 2
L}AJLHJ\
A58l g Al L;)LA.'\ e & guall Jelds | Lightinteraction with )
5 alall materials
@L..J\
A58l g Al b | Al gl 2\1\5:\_'\15.4,‘ Generation and 2
hl - recombination il
A NL;“’ mechanism
A58l g Al ok Sty Ohmic electric 2
g‘fg‘ qu 3 contact y
Commute operators &

Aadall

ARA




A58 g Aliu L;jm S plaial Schotkey electric 2 sl
contact >
L &k (§ s laial 2
e Al
dui8lia g adhu) RS Jina il) ) Photoconductive 2
o X mechanisms e gr’u\
A58 g Alial RS diclud) ALY | Light emitting diode 2 e el
¢ guall LED >
A8lig 5 Al b | Adswadd) 414 Solar cell 2 e al M
Al 5 Al OB | Clwadal) Light Sensors 2 : .
. ) J.JAQ u.aml.;j\
4 gall

a\.}.ﬁi\ ..L.i\_uj 2\.\1;.43\ Al ua;j‘;ﬁ\ L"_\:\JJ:\JY‘ cﬁ\}A

S sl S SN a2) gac And g SSIY) aa) jall @

@“JJ\)M\)‘#&A Y

Aaall jalaall (e 535 alall ) slaill ) sal grgiall Ly sk

Aadall

YV\Y




JJM\ L.i.«é\gcs\g.d

J8¥) Juail) (SISl ESsall] ) Jiall iuaa g

Lt calldall (e Gad siall aladll il iiay ) jiall (ailiad aaY Luiie Tolay) 138 jaall Caay i
Cias s Lein Tl e 0¥ 5 Aalidl alaill Gajd e (6 gl 50UELY) (Bis 38 IS 1Y) Lee Ui e
el

pstall A0S alary daala Loardetll G pall )

el jdll aud Sl / alall anidl) Y

IS PERTIN
Dl e/l Y

oz /A5 duadll daliall | pumall JISa ¢

JsY) il L) / Jeadll 0

S8 lilSaall Aol Y (IS ol {3l e L) sae 1

ARAARARVAR Cia gl 138 2lae) fu i Y

Jaall Calaal A

SIS Al (530a 5 ol Al 2

SIS 5 oS LSl (s A8l o s

il 5 bl 5 ol il 5 siall s s -3

AR



34 yeall Calaay)
adasey (3 ks Al Sl al shall Badai Y

el Lalal) gl el alaaY) - o
Arsadd]l LA Lpaa) e Capaill - Vo

Lslagaai o 45l 5il) jal sl e el — Yoo

Ly el 30k

e\d;imh@}aé}lﬁ)ddﬁt-\\)&b;‘.@.@ﬁ@ DataShowe\m\jq}a‘”hzﬁmjx_\

il g e I gaanll  diila slaall 205N (e Lpin iliaa aladind 5 &y ol 3 5eaY) aladiul
ol Y inal dlanll o jlaill 3lSlae Jae 5 2adall

pall (351 51

A e — e saal G LEA) o jal- il
Quize <l lia) - pdle e

J}@Q\-)ﬁ)&ﬂ\

Tl ; il Sl Gl
AL Gl g g ge (e Ao sand G jlia) N e
Jeld S i ‘5.1.43 oYz

e giia o Nl Jee y call Sl 5 il jabad) Sl ¢ 3RY) e dtlll G ¥y

Ll el 5oL

leae & Data Show alasiul g iy sy gl 3 juialaa lac

ARal) e sl Sl gl (g Al sl 2S00 (o Do ilcna plasind

Aadall

Yyo



anill (33 Hla

Lﬁ)@.&&mﬂu\;.m\ el A e - il

Quize ¢a) A e — il e

(el skl g Cada gil) 4008 dalaiad) (6 AV ) jlgall ) A saial) Apbalill g dalall <l jlgall - o
Aol 5 jeaY) dyan) o Capaill 8 de Hl dpaiig calldall aga 5 2)
salall il o o pail) 842 dpaiiy calldall 4ga 55 -Ya

il ) 2l ual) AadaiSU ¥ alall J gla -¥

dgiaill i) 2 ) )

han¥! Al ol 3 (add Sl Al )

EJ‘)M\ il oyl
A sl

»  C(Classical mechanics, Herbert Goldstein, 3rd
edition.

Gawt ) aabyall A
(‘)Jw‘)

Lecture note on Statistical Mechanics by Simon
Connell 2004-10-04

- Fundamentals of statistical mechanics, B. B. Laud,
2007

- Introduction to statistical physics by Huang kerson,
2001

- Statistical Mechanics 3" edition R. K. Pathria, 2011

¢ )..L)uﬂ\c uﬂ\ QM\)

é\w@))ﬁ\ cA\)A+2\:ﬁ4jJﬁ\ ‘)}m—i-k_unas.\ﬁwaﬂ:\h‘)dm
Gl (i yal il gads i)

& sac iy SN gl 5l

.

Al )y shiddas L)Y

o oeS] sl AS) gl A i€ (5 ginall b il pail) g cil) el el ) e sbeall A 4y Fiall alasiy)

e glaall 5 L o) i€l lle

dadal)

AR




DR Ay

P/ 52s sl sl lelul ;
il ik | ik | 0T o sl aleill a2 ) & sy
Mechanics of a particle,
= Ol ale z 44 | Chapter One mechanics of a system of Y JsY)
particles, Constraints
Mechanics of a particle, Y
o Yl Chapter two mechanics of a system of P
particles, Constraints
. ¢le g4 | Chapter three Velocity dependent potential Y .
(052 Ol S ' Gl
i and the dissipation function
s e > i . . Y
=5 Ol e=C Chapter four Simple applications of @\)l\
Lagranges formulation
= Ol s Viriational principle and Lagranges oAl
equation, Hamilton’s principle
le z i Some techniques of the calculus Y
s el of variation, der.lvatlon of the el
i lagranges equation from
Hamilton’s principle
e z s Extension of Hamilton’s Y
=5 Ol principle to non -holomonic )
systems
e z s Advantages of variational Y
s el principle f.ormulation, el
i conservation theorems and
symmetry properties
(rss Energy function and the Y
052 Ol T Chapter five &y _ el
i conservation of energy

ARRY




ol g CJJAs
4 5l Al sdnd yall Balal) il

oAl caag

Lt calldall (e Gad siall alaill il iiay ) jiall (ailiad aal Luiie T3l 138 jaal Caay i
Cias o Lin Tl e Y 5 Aalidl alaill Gajd e (6 gl 50N (Bis 38 S 1Y) Lee Ui e

byl
Mlass daala / o glall 4K Apanlail) G all )
#ha ) ot SSoal/ galall il Y

DR e/ aul Y

Jalidl ) gemall JIKET ¢

YeYooY N4

il / Jeadll o

ielu Y

(S8) Al Hall cle bl 2ae 21

Caa gl 138 dlae) )l

-y

-yl Calaal
A A 45l ialall Als je dall ) ghat g gy 50

-A

Al Al Y

References: New headway upper-mediate ) 5 el LS A

(obmall) Gpussi I g sl -AY

u“_a)\;.d\)l.@;u_.a}q‘;ﬂ\ c;\)d\}x._\iﬁ\
( _____ ¢ ‘):\Juﬂ\cw\

Aadall

YYA




BRIy

TN IFFIA ; .. . ;
. g s sall gl /B2 5l anid 4 gllaall aladl) il A | Gleludl | g s
i) palail)
<l sl
da Chapter 1
4 S EBV-Y delu ¢ )
2
BB
= = - = 2
= = = = 3
Chapter 2
= = = 4-
= = = = 5
Chapter 3
= = = 6
= = = = 7
= = = = 8
= = Monthly Exam = 9
Chapter 4
= - = 10
- = = = 1 1
Chapter 5
= - = 12
= = = = 13
- = = = 14-
= = Monthly Exam = 15

Aadall

AR




..... ¢ i ) o gac i SV sl o

(S“\J‘ﬂ‘ ))gAj\ ﬁ#&;_\\

B Jilue day Gliplai il
saaal) dpadlal) mgial) (Sl g jobiadll duaal e ¢ 3 JBA (e jiall Ay diyaas
el sl ddlial

R
Y

Aadall

Y.




	وصف 2.pdf (p.1)
	ماجستير ودكتوراة.pdf (p.2-221)

