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Chapter 1
Definitions of tensor, Type of tensors:
. ) Tensor .
(Covariant tensor, Contravariant tensor, . iclu 3 1
_ Analysis
Mixed tensor)
Pseudo tensor, Lorentz covariance of
= = 2
Maxwell’s equations, Applications.
Chapter 2
Functions of
Complex Algebra, Cauchy-Riemann a complex _ 3
conditions, Cauchy’s integral theorem variables
(Analytical
properties)
Cauchy’s integral formula, Taylor expansion,
Laurent expansion, - _ 4
Applications
Chapter 3
Functions of
Singularities, Applications a complex = 5
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(Calculus of
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Calculus of Residues, Applications = = 6
Cauchy principal value, Applications = = 7
First Monthly Exam,
= = 8

An additional Applications for the previous
lecture.
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Series solutions-Frobenius Method, Bessel’s

equation, the associated Legender equation

and Legender equation, Hermite equation,
Non-homogeneous equation (Dirac delta
function, Green’s function), Applications

Chapter 4

Second order
differential
equations

The associated Laguerre’s equation and
Laguerre’s equation, Hypergeometric
equation, Confluent hypergeometric

equation, Applications

10

Hermite equation, Non-homogeneous
equation (Dirac delta function, Green’s
function), Applications

11

Integral transforms, Fourier transforms,
Applications

Chapter 5

Integral
transforms

12

Fourier transform of derivatives, Convolution
theorem, Momentum representation,
Applications

13

Elementary Laplace transform, Laplace
transform of derivatives, Inverse Laplace
transform, Applications

14

Second Monthly Exam,

An additional Applications for the previous
lecture
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Independent Particle Model
(IPM), Sequences of nucleon,
State for the ground levels of

successive isotopes and isotones

Sequence of states in the spin-

Chapter 1

Basic Principles of the
Shell Model

clu 2

orbit coupling, Major closed

shells, Cross over within major
shells, Minor shells, Pairing

energy in the shell model, order

of energy states

Angular momentum, Single

particle states, Isospin, Allowable
angular momentum states for
two particles, Anti-symmetric

two particles wave function

LS-coupling scheme of two

Chapter 2

One and two particle

system

Parentage coefficients for single

particles wave function, jj-
coupling scheme of two particle
wave function, Transformation

between LS and jj-coupling
schemes of two particles wave

function

Chapter 3

and double particles, Isospin

parentage coefficients

The Configuration j"

Interacting particles in one orbit,

Diagrammatic notation for

complete two-particle wave

function, Interaction energy for
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n-particles, Allowed J,T
combination for n-particles,

First Monthly Exam

Applications for Chapter 3

Binding energies, Excitation
energies

Chapter 4

Applications of
Perturbation Theory

Orbits of protons and neutrons
filling different states of mixed
configurations, Applications

Relative and center of mass
transformation coefficients,
Transformation bracket (T.B) for
general case, Symmetry
properties of the T.B

Chapter 5

Harmonic oscillator
wave functions

10

Energy matrix element calculated
with harmonic oscillator
functions, op- and sd- interaction
matrix elements with T=0 and
T=1, Applications

11

Hamiltonian and Jacobi
coordinates, Spurious center of
mass motion and its elimination

Chapter6

The translational
invariant shell model
(TISM):

12

the wave function in translational
invariant shell model, Solved
exampmes

13

Second Monthly Exam,

More solved examples of the
previous lecture

14

Applications to Chapter 6
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2. Nuclear shell theory, (De-Shalit and Talmi) Academic
press, New York and London, 1963.
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3-2- Clebsch-Gordan | Angular
Coefficient. Momenta
3-3- The reduced matrix
element (Wigner- Eckart
theorem).
3-4 Applications and problems.
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4- Approximation Methods
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4-1- Introduction.
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Lgd\;l\
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1-6.The transformation between L-S and j-j : _ A
coupling schemes. &
1-7.Configuration mixing.
2- Shell Structure of Nuclei
2-1.Wave functions of many- Chapter
2
particle shells.
= Saltl)
2-2.Slater determinant. Shell
Structure
2-3.Schemes for constructing of Nuclei

many- particle Wave functions.

2-4.Irreducible representations of
the permutation group.

2-5.Construction of anti-
symmetric wav function.

2-6.Classification of many-particle

&l
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states in L-S and j-j coupling

schemes.

2-7. Young scheme and radial

angular momentum.

= umlaj\
2-8. Little wood rule
2-9. Applications.
Monthl
Monthl
y . 2 &Monthly Exam. in Chapters 1 . y oealud)
Examin Examine.
e.
3- Translation Invariant Shell Chapter
3
Model
Translatio
3-1. Motion of the centre of mass n
| . @L.d\
of the nucleus in the shell model. nvariant
Shell
3-2. Hamiltonian of the nucleus in Model
the oscillator shell model.
3-3. Jacobi coordinates.
3-4.Talmi transformation.
3-5. Separation of the centre of
mass motion of the nucleus in
the oscillator shell model.
= Cralill
3-6. The translation Invariant shell
model (TISM).
3-7.Separation of physical and
spurious states in the oscillator
shell model.
4- Cluster Model Chapter
Ly
4-1. Introduction. 4
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formulae.

4-2. Formalism of Basis confi- gurations. Cluster
Model
4-3. Model and Interaction.
Chapter
5
5- Rotation and Vibration of
Rotation
Nuclei ( Collective Model ) and
5-1. Introduction. Vibration b.dz\.c
of
5-2.Vibration of spherical nuclei. Nuclei(Co
llec-tive
5-3.Surface deformations of nuclei. Model )
5-4. Surface vibrations of spherical
L;J\AJ\
nuclei. =
N
5-5. Applications.
Monthl
Monthly
y al
Exam i
Exam nd 5
(an_ (2 : re
Exam.)
Exam.)
6- Nuclear Reaction Il
Chapter
6-1.Compound nucleus. 6
Sl
6-2. Briet-Wigner resonance
Nuclear .
. e
Reaction

6-3. Photo-nuclear reaction.

6-4. Partial width.

6-5. Photo-absorption and photo-
nuclear cross section.

6-6. Applications.

&
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Final
Examine.
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e To understand the difference between laser and thermal radiation.

e To become conversant with the Einstein treatment of absorption and emission and to be able to
describe laser media with rate equations, and to solve these.

e To understand gain saturation and broadening and to calculate cw laser output powers.

e To determine stability of laser cavities and calculate Gaussian laser cavity modes, as well as how
they propagate in free space and
how they are focused..

e To understand and calculate pulsed laser outputs.

e To be knowledgeable about the principles of operation of the most common laser types
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Introduction, type of light, reflection, hall mirror,
curved mirror, refraction, reflection at a plane
surface, positive lenses, negative lenses, image
formation, virtual images, f-numbers, General
description of absorption and transmission through
matter, absorption, spontaneous emission, essential
components of a laser system, Gaussian optics;
Cavity: optical resonator, stability of laser resonator.

Olie La

amplification of light, different pumping mechanisms,
type of laser ( according to: its pumping action,
wavelength, source), stimulated emission leads to a
chain reaction and laser emission, the laser,
calculating the gain: Einstein A & B coefficients, laser
gain, how to achieve laser threshold, why inversion is
impossible in a two level system, why inversion is
possible in a three level system, why inversion is easy
in a four level system, what about the saturation
intensity, a dye energy levels, summary,

Optical resonator modes, ABCD matrix, uniform
dielectric distance, thin lens diagram, spherical
mirror diagram, flat mirror, problems .Stable cavity,
unstable cavity, mode-gain overlap, ABCD matrices
and stability, stability of two mirror cavity, stability
diagram , examples,

Maxwell's equations, plane waves, Maxwell's
equations in phasor form, optical beams, paraxial
wave equation, derivation of Gaussian beam, the
spot size interpretation, spot size divergence angle,
the radial phase factor, longitudinal phase factor,
transverse modes, transverse modes: Gauss-
laguerre modes, beam quality:M,, forcing TEM,,
operation, Gaussian beams and cavities, Gaussian
cavity stretch, Examples,

Power flux, ABCD law for Gaussian modes, Examples,
Fabry-Perot cavity electric field diagram, Fabry-Perot
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resonances, Examples, Finesse, a graphical view of
finesse, the quality factor, a graphical view of the
quality factor, Examples, Fabry-Perot tuning changing
mirror separation, Examples, Fabry-Perot tuning
tilting, photon life time, survival.

A two mirror cavity, Examples, a useful relation,
general cavity resonances, resonant wavelengths of
Gaussian modes, Examples, Blackbody Radiation,
Examples: human blackbody, rates of the three
atomic processes, relation between Einstein
coefficient |, relation between Einstein coefficient Il,
Examples summary.

First Exam

Introduction to line shape, lifetime broadening :
phenomenological view; blurred energy levels;
spectral shape; total state lifetime, collisional
broadening: phenomenological view, total
homogeneous broadening, Doppler broadening |,
Doppler broadening |, Doppler broadening I, Doppler
broadening Ill, Doppler broadening & laser cooling,
Examples.

Inhomogeneous broadening in solid state media,
Inhomogeneous broadening: quantum dots,
Examples, energy density and intensity, stimulated
emission in broadband light, stimulated emission in
narrowband light, the possibility of gain, the
stimulated emission cross section, optical
amplification, the gain coefficient, broadening
&gain, meaning of degeneracy, degeneracy & gain |,
degeneracy & gain Il, degeneracy & gain lll,
degeneracy & gain IV.

Writing rate equations, pumping model(-optical
pumping, - constant pumping per unit volume), n-
level systems, 4- level system, 4- level system rate
equations, 4- level system rate equations general
case, a 3-level system |, a 3-level system Il, a 3-level
system pumping to transparency, three level
system:Er doped fiber amplifier, summary.

Gain saturation derivation |, Gain saturation
derivation Il, Gain saturation derivation Ill, Gain

AR
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saturation derivation IV, homogeneous saturation,
inhomogeneous saturation, gain saturation
summery, application of gain saturation: STED
microscopy, STED microscopy: excitation and de-
excitation, STED microscopy: spot size, optical
amplification, a small signal grows exponentially(
saturated gain limit), examples, the saturation
intensity.

threshold of a more complicated cavity, threshold
gain, threshold of a two-mirror cavity, examples,
saturation of gain media inside a cavity, gain
clamping, laser emission power, a tale of three gain,
conventions for this section, low loss approximation
I, low loss approximation Il, alternative derivation of
output power |, alternative derivation of output
power ll, alternative derivation of output power lll,
another derivation of output power I, another
derivation of output power Il, another derivation of
output power lll, rigrod analysis, comparing models,
Examples.

VY

output coupler optimization I, output coupler
optimization Il, output coupler optimization Ill, a tale
of many efficiencies, wall plug efficiency, optical to
optical efficiency, quantum efficiency, slope
efficiency, examples, selecting a mode, multiple
mode lasers (1- inhomogeneous broadening-
saturation of inhomogeneous medium in a cavity, 2-
multiple longitudinal modes, multiple transverse
modes- transverse modes intensity overlap- beam
profile of laser with multiple transverse modes,
amplified spontaneous emission(ASE), phase noise,
Schawlow- Townes line width, examples, mechanical
vibrations( tuning, hopping ), grating feedback
configurations, lasing of line center |, examples.

VY

Laser Dynamics and Pulsed Lasers part Il, starting a
laser |- diagram, starting a laser Il, starting a laser
level diagram, starting a laser lll seeding rate,
starting a laser IV build up time |, starting a laser V
build up time I, starting a laser: alternative view,
mode hopping, relaxation oscillations, examples,
why pulsed laser, characterizing pulsed lasers,
examples, Q- switching — methods, pulsing methods,
mode locking, Fourier series, optical Fourier series,

A4
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properties of optical Fourier series, multiple
longitudinal modes: random phase N=30, multiple
longitudinal modes: zero phase N=30, active mode
locking: Acousto-optic modulator, passive mode
locking: Kerr lens, pules propagation in material
medium |, pules propagation in material medium II,
examples, summary

Second exam

Yo

gl ) )

1- Svelto, , Orazio, Principles of Lasers”, 5™ edition,
(Springer)

29- W. T. Silfvast, “Laser Fundamentals”,
(Cambridge)

Ao slhaall 5y jiall (Sl ZY A

Laser Electronics”, J. Verdeyen, (Prentice-Hall)

Gt )l aalall Y
(‘)Jw‘)

TEFREPNE

e as G gl sall s SN (5
(oot oL dalall ALY

&L\:\.ULY\ Q—S‘\}“ @})ﬁ‘ﬁ\ @\)A\ (ng
¢

) ) skiadad )

AY daduall




A dia g pigal

Il Ayl el Juil) / N Jual) ;) el Cinag

Lehdias Culdal) (pe dad giad) alail) il Ay ) jiall Gailad aaY Lucaiia §jlag) 130 Al Ciuay i s
g O W Ja )l e AN g Aalial) alail) (o B (ra (5 gaall) BalELLY) (3Ba 3B (S 1Y) Las Ui e

el
p.slad) 418/0) 30y daala Agparlal] As’gall
sl ISl / ealad) acdl),
I el sl 4l SRl e/
= Sl dalial) ) gaaal) JIS
Yoy ooy ) q QAN AL /0 gY) (el Al Sl L) / Juaidl) |

)

(A8 Al ) cle bl 2ae

"IINY

6..54.433‘ Jaa d‘&! &JG .

oAl calaa |

Ao leiy) ol 5ull) Clabad Jo Gl -

Lo i) sl il Aaldl) clud jdl) agd -

dadiall UL aa Jaladl) -z

ileliall o i< g caball b dasiiall 4y g5il) dad) o J gandl CisS -a

Ao 958l AndNL daldl) clipdatl) an) o G gl o

A¢ daduall




pail) g alail) g adail) (3l phag ) Ral) il A

A paall Cilaay)

Ao il Al £ 63 e i el Y §

A g ol dadd Aland) clidatl) 48 pa Y]

A g il AN £ 53 IS Gal B e i ) Y

. Sl Bl il -t

JRall daldd) Al jlgal) CilaaY) -
le Jpaandl (5 kg dndial) UAL aa Jaladl) 4des — Vo
s GRS (5 kg Ay 55l Al o J gandly Lalid) jalaal) sl Aalid) i) anali Yo

Lol g ally cosill pladdl (o aill Lulu) Cliagll Clua by Clwbul agd Yo
da garual)

alail) g axlatl) gi) yha

.Q\Jﬁal&d\ slaly -
.&J&ﬂghﬁﬂw‘.’hM\ Gl -

BAELLY) 9 g g¥) £ 3B i) (33l (e g) S o) gow AdLiS) dpalal) jaluaall o dlhal) 2UE ) -
L Balal) agd A Lgia

pll (3l sk

,;\,\.‘H\dﬁ(,\aw\ oAl ﬁm -
e BLEIS Aga gal) cilal sl Ja -
A gua g Lialial) dpa gl cililatay) -

Aaaddl) g Ailan o) alaY) -z
L el (Gaadail) ally (S g 45 g 9il) AU dpala) HAilAL 48 eV
Lalulat g £ gaa gall il BAELNY -Y
A T ous Slaall Jadl g, Suai Y

SMSJH@A'A\ﬂ\m&_ZG

Ao daduall




M\Jﬁw\éﬁ\ﬂ

Al ) gal aadail B jlga dpSy Laa AdBUAL g guauall Jaladll A (e llall sl dadi) il -
Al
JSAYL il DA G dilial) @ ) _El MRS Je callal) alad -
sthal) Jadl A Juagill g Lelidat g dme Alia sk o aladl) -

parl) (il

L1l Al 4 il itk (S (e dadiall 4o gad¥) o W1l anli -
SrlUal) L e AN Ay il Jga Alin) anali A G & gau) anilill) -
Aailgdl) g dubadl) cliladiay) -

addl) ) ghal) g Ciuda gil) ALE, Adlatall 5 AY) i jlgal) ) A ghial) Adaalil) g Aaladl il jlgal) - o
Lgaladiin 8 g dadiad) jalaal) pa Jalal] o Adlal) 5 a8 dali Y
Al ol ) die Gulll 3 g aladiu) AdS b Al ¢ jlga Aali 1Y

Laalad) Claglral) o Jgand) 8 dle 3ol g cu AY) aladic) 48 pa o 4l addei Yo
Jardly L )1

Lele Juan Al Alaal) gilill) Addlia 8 Allal) <l jlga dpali - €2

Adanl) 45 ) )

1-E. B. Podgorsak, Radiation Physics for
Medical Physicists, Springer, 2010.

2-James E. Turner, Atoms, Radiation, and

Radiation Protection, Third, Completely | 4 glhal) 5, jdal) cast) -
Revised and Enlarged Edition, WILEY-VCH
Verlag GmbH, 2007

3-Radioactivity, Radionuclides, Radiation
(Joseph Magill and Jean Galy, European
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-Alpha Decay “puled)
L Jast
- Decay Energy in a Decay
- Alpha Decay of Radium-226 into
Radon-222 Y| dsY
- Beta Decay
- General Aspects of Beta Decay
- Beta Particle Spectrum
- Daughter Recoil in a- and /3+ Decay
Aiu) | s | - Beta Minus Decay 4 24 Y
N - General Aspects of Beta Minus (Q-) | _ “&U-"
Decay Gl
- Beta Minus (/3- ) Decay Energy e alaa g
- Beta Minus (13- ) Decay of Cobalt-60 | il
into Nickel-60
- Beta Minus (3- ) Decay of Cesium-137
into Barium-137 .
S

- Beta Plus Decay

- General Aspects of the Beta Plus (0+)
Decay

-Decay Energy in 0+ Decay

- Beta Plus (3+) Decay of Nitrogen-13
into Carbon-13

- Beta Plus (Q+) Decay of Fluorine-18
into Oxygen-18
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Au) | sl X-Ray Line Spectra (i- Al
didliag Characteristic Radiation, ii- Auger | dady) -
Effect and Fluorescent Yield) dtaal) —
W1 ey
ALl | g ki | (Bremsstrahlung  Production),  i-| A&
dLiBlia g Velocity of Charged Particles ii- dadil
Electric and s &l
Magnetic  Fields Produced by | Y=g
Accelerated Charged Particles
il | gk S A (il oealil)
dlin) | 81| Classical Larmor Relationship:
Y I- Relativistic Larmor Relationship,
N o o sl
Ii- Relativistic Electric Field Produced
by Accelerated Charged Particle, iii-
Characteristic Angle dmax
dliu) | s 4 | Biological Effects of Radiation: <l hul
PRCIR r 53 5alall
N “Natural” background radiation, Ffé;;:
Unit of radiation dose — rem, Difference 4"“‘ f‘*‘ Ll
between 4y &
radiation and contamination 5 o
’ dauay
sk
4
Al | ki | Allowable personnel exposure limits gl
dLidlia g and banking  samall .
et 3 G
concept(Theory or allowable dose, | &
Radiation damage — repair concept),
Alu) | ki | Symptoms of radiation injury (Acute
QLiBliag radiation exposure and somatic injury,
Personnel el

monitoring for tracking exposure,
Organ radiosensitivity)
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dliu) | ki | Radiation chemistry £yl Y[ g
Addliag sbaasll g e
il | k| Radiation Detection: Y
1 Bae L-MSS. % )
dE8lia . : . :
3 I-Pocket dosimeter ,ii- Difference s A
between dose and dose rate Survey Aniy) o
Instruments _—
4 5540)
(Geiger-Muller tube
dlin) | 1| lonization  chambers,  Scintillation \
dEBlia g chambers, counters), iii- Film badge - )
radiation detector, iv-TLD’s .
(Thermoluminescent Dosimeters) S o
dlin) | i | Exposure  Devices and _ Radiation 4 s \
dE8la Sources: 3¢ B
I-Radioisotope sources, ii-Radioisotope Ub)fﬂ‘ S
exposure devices and characteristics =)
dliu) | s ki | Radiation physics and nanotechnology sl Al \
dLiBlia g delaiy)
R TEST) i)
& e
Slazead)
4 5l
Commission Joint Research Centre, Institute
for Transuranium Elements,
Springer-Verlag Berlin Heidelberg and
European Communities 2005), Printed in
Germany
Radiation Detection and Measurement/ Third
Edlt_lon (__;Ienn E Knoll Profes§or of Nl_JcIear T ) il Py
Engineering and Radiological Sciences (slaal))
University of Michigan Ann Arbor, Michigan
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1- Non equilibrium Atmospheric Pressure
Plasma Jets: Fundamentals, Diagnostics, and
Medical Applications st Edition« XinPei Lu,
Stephan Reuter, Mounir Laroussi, DaWei
Liu¢ CRC Press<Published May 3, 2019

Y-Plasma Physics and Engineering 4o sllaall 3 jaall cisll Y

2nd Edition Alexander Fridman, Lawrence A.
Kennedy CRC Press Published February 22,
2011

1- Low Temperature Plasma Technology: | 4l bl v
Methods and Applications 1st Edition Paul (oaladll)
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aliul | ki | Chapter 1: Arc discharges
Akl 1-1 Gliding Arc Discharge plasma system
1-2 Gliding Arc Plasmatron
1-3 Atmospheric Pressure Forward-Vortex YodsY
flow Plasma System
1-4 Atmospheric Pressure Gliding arc
reverse vortex flow Plasma System
Diagnostics of Arc Discharges plasma
abuil | s ks | Chapter 2: Nonequilibrium Cold ¥
A8l Atmospheric Pressure Discharges plasma
2-1 Dielectric-Barrier Discharge plasma
2-2  Dielectric-Barrier Discharge Planar -
electrode plasma &
2-3 Dielectric-Barrier Discharge Plasma
Jets
2-4 Diagnostics of Atmospheric Pressure
Plasmas
il | gk Chapter 3: La Sl g ) 3ulll Jelds L
di8lia g
alui | ks | Chapter 4: Spark Discharges plasma v
Allia . . .
4-1 Electrical Explosion of Wire In Gas
4-2 Electrical Explosion of Wire in Liquid R
4-3 Diagnostics of Spark Discharges
Plasma
Plasma Applications
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K. Chu, XinPei Lu, Published July 15,
2013
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Chapter 5: Plasma Polymerization

5-1 Scope of Polymer Formation by
Plasma Polymerization

Plasma-State Polymerization versus
Plasma-Induced Polymerization, Plasma
Polymerization versus Radiation
Polymerization, Plasma Polymerization
versus Graft Polymerization

5-2 Fundamental Aspects of Gas-Phase
Reactions

u,n.JLuJ\

5-3 Fundamental Aspects of lonized Gas

5-4 Fundamental Aspects of
Polymerization

5-5 Kinetic and Mechanistic Aspects of
Plasma Polymerization

Chapter 6: Plasma Thin Films Deposition

Thin Film Deposition by Evaporative
Condensation and Sputtering

Plasma Enhanced Chemical Vapor
Deposition (PCVD)
Plasma Etching

Plasma Deposition of Nanocomposite
Thin Films

sl

Al
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Chapter 7: Plasma Synthesized
Nanoparticles

Synthesized of Noble Metals Nanoparticles

Cu, Al, Ag by the Exploding ~ Wire
Technique in Different Liquids

Metal nanoparticles Optical Properties

Surface Plasmon Resonances
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Chapter 8: Plasma Treatments of Textile
Modification the Hydrophobic,
Hydrophilic Textile Surface by Plasma.

.-

Plasma Treatment of Wool, Nylon and
Cotton Textile

Textile Fabrics with Antibacterial
Nanoparticles by Plasm

Chapter 9: Plasma Nitrogen Fixation

Low-Temperature Plasma Nitrogen
Fixation for Agricultural Applications
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Chapter 10: Plasma Applications for
Environmental

Plasma Treatment Various Wastes, Such as
Domestic Waste, Industrial Waste and
Agricultural Waste.

Al

Chapter: 11 Plasma in Medicine
Application

11-1 Plasma Inactivation of
Microorganisms

Plasma Sterilization
Plasma Wound Healing and Disinfection
Plasm Burn Healing

Atmospheric Pressure Plasma Jet for
Cancer Applications
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2- Plasma polymerization H. Yasuda Harcourt
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53| 11-2 Mechanisms of Plasma Inactivation, Al
Effects of Charged Particles, Effects of el

Reactive Neutral Species, Effects e
of UV Radiation, Effects of Heat
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Al | ok Chemical analysis
Adlicg 1-Atomic absorption spectroscopy(AAS)
2-Flame emission spectroscopy(FES) Y JsY!
3-Inductivily coupled plasma (ICP)
4-Emission spectroscopy analysis (ESA)
Al | ok 6-Mass spectroscopy(MS): Y
Ailia A-Spark source Mass spectroscopy(SSMS)
Sl
B-Laser ionization Mass spectroscopy(LIMS)
7-IR Spectroscopy
Al | s )Lu Structural properties measurements of materials Y
Alie 1-X-ray fluorescence (XRF) :
Salll)
A-Energy dispersion spectrometry (EDS or EDX)
B-Wavelength dispersion (WDX)
Al | ok X-ray diffraction Y
Adlicg 1-powder diffraction
2-single crystal diffraction
&l
3-fiber diffraction
a-Wide angle x-ray scattering
b-small angle scattering
s | gk Microscopy Characterizations Y

a-Optical microscopy

microscopy(AFM) b-Atomic Force
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s | gk c-Scanning electron microscopy (SEM)
Adlicg d-Transmission electron microscopy (TEM) bl
or combination of SEM and TEM
) el
0
)| ok Thermal analysis
Ailie g a-thermography el
b-differential thermal analysis (DTA)
Al | ok c-differential scanning calorimetry (DSC)
i, | e
S d- dilatometry
| ok Thermo mechanical analysis(TMA)
: el
Dynamic mechanical analysis (DMA)
Al | ok Electrical testing
Ailia a-resistivity (D.C) conductivity
b- dielectric constants(A.C conductivity) Lﬁﬁtﬂ\
Optical testing N
Optical properties measurements( optical constants
and optical energy gap)
Al | ok a-Tensile test :
Adilia g 1-comrression
2-bending
3-tension
3\l
b-Hardness test : ‘;—L
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1-Brinell Hardness
2- Rockwell Hardness
3-Vickers Hardness

4- Shore Scleroscope
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a-dynamic Hardness

b-static hardness

s c-Impact test

pendulum type impact bending:
a-izode test
b-charpy test

d-Fatigue test:

1-Wohler system (stress)

2-Sinusoidal wave load(number of cycles curves )

Sl

5 Elemental composition(10nm):
a-X-ray Photoelectron spectroscopy
b- Auger electron microscopy(AEM)

c-Secondary lon Microscopy (SIMS)
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Boltzmann and Vlasov equations in plasma s \
physics.
The two-term Boltzmann equation. r )
Multi-term and  non-local electron v v
Boltzmann equation
Particle-based simulation of plasmas v ¢
The ergodic method: plasma dynamics 3 .
through an of equilibrium states.
Fluid equations: derivation and simulation. v 6
Examination. 3 7
Magnetohydrodynamics equations. v 8
Self-consistent kinetics. \ 9
Hybrid models. v 10
Radio frequency inductively coupled g 11
discharges in thermal plasmas.
Atmospheric pressure plasmas operating in \ 12
high-frequency fields.
Dust—plasma interaction: a review of dust v 13
charging theory and simulation.
Discussion. ¥ 14
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Colonna. IOP Publishing, 2016. 4 sladll
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e The main objective of teaching this course is to expose the students to the
importance of scientific method and research and introducing different stages
of research process writing and publishing

® To investigate the methods for publishing in Scopus and Clarivate Journals in -
known international publishing institutions like Elsevier...,etc.

eTo explain many problems, the scientific PhD students may face it. Those can
be collected in this course as questions introduced which then given short
answers for them, related to the methodology
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Concepts of scientific research (by
<language and terminology)
-Elements of it
Y
- characteristics of it
-Kinds of it
&tools of it
Stages of preparation of scientific
research(Topic selection stage,
Document search phase (literature v
review), Reading and thinking stage,
Stage split topic, Information
gathering stage, writing stage
Guidelines for writing and publishing
scientific papers
before you start, targeting a )
journal, outline, form and style, ¢
general point, submitting your
paper, the reviewing process,
(resources
How to write a good research paper
o

(why writing it? Where to publish?/
steps in the process, the creation of
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a research paper, procrastination
and writers block, the review
process, how to maintain the
publication flow, authors instruction,
text editing, quick check list before
submission, manuscript submission,
fine running your writing)

Design of experiments

To know how the system, product )
will react if one factor is changed, ....
(.etc

Design of experiments
fFavor of statistics
fFavor of probability

Why exp.? Why design of it? What is
¢.the best way to design an exp

Exp.: A systematic approach to
planning for a designed industrial
experiment New Gain Materials

Data analysis

(Data analysis flow chart)

Making presentation

The simple rules for making good
oral presentations

Making oral presentations

(science communication)

AR

Scientific research proposals

The need of it, the components of it,
the content of each component of it,
to provide a guidelines on writing it
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T J M Boyd and J J Sanderson, The Physics of
Plasmas (Cambridge University Press, 2003). N A
Krall and A W Triverpiece, Principles of Plasma
Physics (San Fransisco Press, 1986). Peter A Sturrock,
Plasma Physics (Cambridge University Press, 1994) . oS IR
Martin A Uman, Introduction to Plasma Physics i )
(Mcgraw Hill Book Company, 1964 or latest). B M (SAlaall)

Smirnov, Physics of lonized Gases (John Wiley &
Sons, 2001). Yuri Raizer, Gas Discharge Physics
(1991). K Nishikawa and M Wakatani, Plasma Physics
(Springer, 1999).
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