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PR BT The electromagnetic spectrum, 1
Absorption of light , Emission of .
Introduction 3

light ,Width and shape of
spectroscopic lines
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aaldl | ks | Observed line spectra, the vector 2
model, Selection rules and energy | Atomic Spectroscopy
level diagrams 3
Olaial Sk Zeeman and Stark effects, fine . 3
ol e structure of spectral lines Atomic Spectroscopy 3
A8l b | Width and shape of spectroscopic Characteristics of 4
lines spectral lines 3
Al | ok | - Intensity distribution of spectral 5
lines; Gaussian and Lorentz 3
oS Caal laial 6
)(JsY) ey 3
— o The Born-Oppenheimer - Molecular !
approximation Spectroscopy 3
AU gk molecular rotation (Diatomic : 8
Molecules ,Polyatomic Molecules) Microwave 3
spectroscopy
adldl | ok molecular vibration( Diatomic 9
Molecules ,Polyatomic Molecules) - IR spectroscopy 3
AdLdl | ki | molecular electronic energy levels _ UV-visible 10
(Diatomic Molecules ,Polyatomic spectrosco 3
Molecules) P Py
Aalal) ERLY Breakdown of the rigid rotor 3 11
approximation), Molecular
Electronic spectrosco S
,Rovibronic Spe(F:)tra (Absggg)tion Rovibrational Spectra
Spectra and emission spectra
,Transition strengths
480 EB-Y Franck-Condon Principle ,Laser 3 12
induced fluorescence) Rovibrational Spectra
A8l gk Spectroscopic devices, Spectrophotometers 3 13
spectrophotometer, Fluorometer
3 14
SUI g el plaiay)
: 15
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- Spectroscopy, L.M.N. Saleem, 1985 Atomic
spectra and Atomic structure, G.Herzberg, 2nd
Edition Molecular Spectroscopy, Jack D. Graybeal
Photoluminescence of Solutions , C. A. Parker
Introduction to molecular spectroscopy, G.M.

Barrow An Introduction to the theory of Molecular
Structure, JJ.
Charette, 1966 Photophysics of  Aromatic
molecules, J.B. Birks, 1970 Advances in atomic and
molecular physics, D.R. Bates, 1966
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Quick review in

Quick review in crystal and

crystal and chemical

R chemical bonding, electronic
Oladal energy level in bonding, electronic
perfect crystal, band gap and energy level in
mobility, electronic transitions, perfect crystal, band
absorption and gap and mobility,
excitation, trapping and capture | electronic transitions,
recombination, density and absorption and
occupation of excitation, trapping
energy states, Fermi level and and capture
conductivity. recombination,
density and
occupation of
energy states, Fermi
level and
conductivity.
EICEN Type of imperfection ,basic theory | Type of imperfection
BT impurities in semiconductors, ,basic theory 2
Olaial 5 impurity impurities in
levels in Ge,Si,I1-VI compounds semiconductors,
and 111-V compounds, oxygen impurity
impurity levels in Ge,Si,II-VI
effect, crystal defects in compounds and 111-V
photoconductor materials. compounds, oxygen
impurity
effect, crystal defects
in photoconductor
materials.
vk gk Energy band in read crystal, Energy band in read
BT effective mass, types of optical crystal, effective
Olaial 5 absorption, mass, types of optical 2
indirect transition ,exciton, hot absorption,
electrons. indirect transition
,exciton, hot
electrons.
Addle ok Crystal growth, thin films Crystal growth, thin
R photoconductors, electrode effects, films
Oladal metal photoconductors,
semiconductor contact, ohmic electrode effects,
contacts, metal
semiconductor
contact, ohmic
contacts,
48 gk space charge limited current, space charge limited
s intrinsic and extrinsic current, intrinsic and
Oladal photoconductivity extrinsic
photoconductivity

First Exam.




alilie gk - Intrinsic transition (band to - Intrinsic 8
BB and) Extrinsic transition transition
Jlaial
N Photodetector (band t'o a}nd) 2
Types of photodetectors Extrl_n§ I
Semiconductor photodiode ( P-N, transition
P-1-N)) Photodetector
Types of
photodetectors
Semiconductor
photodiode ( P-N, P-
I-N)
A8l ERVY Principle of photoconductive Principle of 9
R Principle of Photovoltaic (solar photoconductive 2
Olaial 5 cell) Principle of
Photovoltaic (solar
cell)
g R gk Photodiode ,p-i-n photodiode Photodiode ,p-i-n 10
BT avalanche photodiode , photodiode
Slaial 5 metal- semiconductor avalanche photodiode | 2
photodiode, , metal-
semiconductor
photodiode,
g R gk Figure of merit of detector Figure of merit of 11
R responsivity , response time detector
Oadial 5 , quantum efficiency, noise responsivity , 2
equivalent power, response time,
detectivity , specific quantum effluency,
. L. noise equivalent
detect|V|ty_, rise time ,fall power, detectivity ,
time ) specific detectivity ,
rise time ,fall time)
4. sohi | Relation between the responsivity | Relation between the 12
R and volume of detector responsivity and 2
Olaial 5 volume of detector
Akl RS Noise in detector Noise in 13
M _ _ detector 2
ol Noise Nature Shot Noise, Johnson
Noise , generation recombination Noise Nature Shot
noise Noise, Johnson Noise
, generation
recombination noise
5 Ol 2 14
e Ol 2 15
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1-Photodetectors device, circuits, and
application, silvano Donati, 1999
Semiconductor physics and device,S.S.Islam

((cusns of dumeial ) slladd 5 5 el i)

1- Photodetectors device, circuits, and
application, silvano Donati, 1999
2-Semiconductor physics and
device,S.S.Islam
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Glilatial ks *Nature of Light and the | <blkYl (e dasia 1
PRERR® production of EM | 4aushlisa 5 <1l
Logd radiation for photonics
R applications.
Cliilia *Wave descriptions
(spectrum, superposition, 2
and interference effect),
Photon effects
(photoelectric effect,
momentum, interaction
with matter).
Gl EBLY *Sources of light: sl jlas 2
PRERRY thermal, discharge lamps, | ¢ sall ailas
4 lasers, solid-state sources. 2
s «Characteristics of light
LBl (polarization, coherence,
monochromaticity), ways
to define these
mathematically.
clilaial sk *Quantization  of the | S jsall Glany) 3
shag electromagnetic field, 2
A el spontaneous and
o\ stimulation emission.
Cililia
clilaial Sk «Components of Lasers . Al ol 4
54 *Gain Medium & Laser
A el Threshold. 2
R *Spectroscopic of the laser
ClsElia light: The line shape
function.




Sliladial B *Short pules generation. il z Al s 08 5
S 1)Q switching technique.
Lol 2)Mode locking
R technique.
Clddlia g 3)Laser resonator
Longitudinal and
Transverse Modes.
Clilaial okl *Continuous Lasers (Gas, <5l g gl 6
S ion, and Chemical Lasers.
4 *Pulsed Lasers (Solid
R state, Nitrogen and
) excimer, and Dye
Lasers).
Oladal Exam 1 Olaia) 7
Clilaial gk *What NLO? When NLO Apbaa ) Gy el 8
PRERRY occur?
4 *Maxwell’s equation for
R inhomogeneous media in
Gl 1-D.
Clilaial ks *NLO process. AL yadl (ailiad 9
PRERYS Characteristics of NLO. 4alaa2l)
4 NLO interactions. Other
R NLO processes.
cililia 5
el @ ka Law of conservation of | 8 <l gi sdll Jaia () 538 10
s A photons in nonlinear | ka3 &b pad
e optics. Second harmonic
:&t} generation SHG.
bl ok Types of crystal. Third g 5Y ki 7yl 11
PRESYS harmonic generation 4pbad D) iy el
4 el THG. High harmonic
R generation HHG.
Glddlia g Materials used for THG.
Sun-frequency generation
SFG.
clilacial R Laser spectroscopy, Doall) ddllas 12
54 Raman spectroscopy,
Lol electromagnetically
R induced transparency EIT.
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calilaial How works? And its
54 applications
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Solid state Lasers, A graduate text Koechner (Cans o Angid) ) Dslladl) 5 il i)
W; Bass M

Principles of Laser and Optics, William S; C. (Lolad) ) i 5l aal ol
Chang.
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Definition: Energy from
sources that are naturally
replenished on a human
timescale.

Contrast with non-
renewable energy sources
(coal, oil, natural gas).

a3 Adlal) & Le

laal
ol Y

Reducing greenhouse gas
emissions.

0 Mitigating climate
change.

0 Enhancing energy
security and reducing
reliance on imported
fuels.

Supporting 0
sustainable development
and creating jobs.
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0 Solar Energy:
Energy from the sun
captured using
photovoltaic (PV) cells
and solar thermal
systems.

0 Wind Energy:
Energy harnessed from
wind using turbines.

0 Hydropower:
Energy generated by
moving water, such as
rivers and dams.

0 Biomass Energy:
Energy derived from
organic materials such as
wood, agricultural
residues, and waste.

0 Geothermal
Energy: Energy from heat
within the Earth's crust.
0 Ocean Energy:
Includes tidal, wave, and
ocean thermal energy.

320l ClaLhll ¢ ) g3l

Sliad o)
iyl s

el

Akl

ey

Growth in renewable
energy capacity.
0 Major countries
leading in renewable
energy adoption.

& daalladl Clatasy)
paaatal) 8L
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Photovoltaic Effect: How
solar panels convert
sunlight into electricity.

0 Solar thermal
systems: Using sunlight
to heat water or air.

dadl) 48Ul
Aeadll 48ULY foalia

Sliad ol
<l eyl s
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A ki)
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Residential and
commercial solar panels.
0 Utility-scale solar
farms.

Al A8Ual chladas
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0 Off-grid solar
systems for rural
electrification.

G lada)

L))
<l kaay)

How wind
turbines generate
electricity.

0 Key components:
Blades, nacelle, tower,
and foundation.

0 Onshore wind
farms.

0 Offshore wind
farms.

EIEETS
Ll ddl (sl

Claal I
o Y

Working mechanism:
Dams and run-of-river
systems.

0 Large-scale vs.
small-scale hydropower.
0 Environmental
and social impacts (e.g.,
displacement, ecosystem
changes).

AUl 5 duila 5 eI AsU)
T VI A ) )

Slaad ol
Sl iyl s

How geothermal heat is
harnessed.
0 Applications:
Heating and electricity
generation.
0 Advantages: High
capacity factor, low
emissions.
0 Challenges:
Geographical limitations,
high upfront costs.

Jaa Y1 4 ) el da)

10

Sliad ol
<l iyl s

L 1 il
BlSladll

0 Sources:
Agricultural residues,
animal waste, and
dedicated energy crops.
0 Conversion
methods: Combustion,
gasification, anaerobic
digestion.

0 Benefits and
concerns: Renewable but

a5 4 ) AL
L’"_a\.kg;‘d\

11




may compete with food
production.

Gliad ol
<l laay)

Tidal energy: Using tidal
movements to generate
power.

0 Wave energy:
Harnessing energy from
ocean waves.

0 Ocean thermal
energy conversion
(OTEC): Utilizing
temperature differences
in ocean water.

R 13
e Olail 9

Claal I
o Y

Energy Storage Systems
0 Batteries, pumped
hydro, and thermal
storage.
0 Importance for
managing intermittency.
2. Smart Grids and
Digitalization
0 Role of Al and
loT in optimizing energy
distribution.
0 Demand-side
management and grid
stability.

14
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Renewable Energy: Power for a Sustainable

Future

((any of Ametal ) Aslladd 5 5 jiad i)

International Renewable Energy Agency

(IRENA) Publications.

(Lol ) G ) gal al

International Renewable Energy
Agency (IRENA) Publications.

1) L o ) Ler om0 5Ll gl all 5 S

viaalall cllae

Online courses on renewable energy from
platforms like Coursera and edX.
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il gk « Spontaneous and stimulated Introduction to laser 1
Sl lasl emission physics
* Population inversion )
* Optical gain and active medium
b gk * Rate equations Basic Laser 2
<l ksl « Conditions for lasing Equations 2
* Different types of laser pulses
il gk Laser Beam 3
<l L) « Coherence Properties 2
* High collimation
* High power
Al Sk * Constructive and destructive Laser Interference 2 4
<l lasl interference and Amplification
b @B | e Optical resonator and its types 2 5
sl * Gain and emission
Al gk « Q-switching Short Pulse 2 6
Sl L)  Mode-locking Techniques
Mid Exam 2 7
sl X icati
el g * Medical applications Applications 2 8
FTN sk Applications 2 9
<l Hsal) * Industrial applications
* Military and scientific
applications
AL @kl | ¢ Optical and electrical pumping Pumping Systems 2 10
<l ksl
Al Sk * Different pumping sources Pumping Systems 2 11
<l Ll
2" Exam 2 12
i gk » Solid-state lasers Types of Lasers 2 13
Ll * Gas lasers
i okl « Semiconductor lasers Types of Lasers 2 14
<l lisd * Fiber lasers
Final Exam 2 15
DRl s )
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* Principles of Lasers — Orazio Svelto
* Additional resources as assigned by the
instructor

((sns of Gumeial ) Asslladd 5 5 el i)

» Laser Fundamentals — William T. Silfvast
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Introduction to nuclear science (atomic 1
structure, Binding energy, separation
Jale Alind N ,
o ks | energy ( for neutron, proton,....), nuclear | .y J a4l )
Ailie i reaction, Q- value)




Statistics and error ( probability,
probability  distribution and random
variable location index, dispersion index,
variance standard deviation, binomial
distribution,  Poisson distribution,
Gaussian distribution, standard error)

S Sl

Sk

Interaction of radiation with matter
(interaction of charged particle with
matter)

Sl Jaaall

Sk

Interaction of radiation with matter
(interaction of X- ray and ? ? —ray with
matter)

& Juadl

Interaction of radiation with matter
(interaction of neutron with matter, cross
section energy)

el Jaail

e Adu
A58l g

Nuclear instruments and measurements
(nuclear radiation detectors types of
detectors for ( a, B, y and neutron)
detection, radiation sources and
containers, radiation detector in industrial
environment, measuring system in
industrial problems, radiation
technologies, radiation physical process,
change of material structure)

ol

Aale Adu

thj

Nuclear instruments and measurements
(transformation of nuclear energy,
changing of conductivity of the medium,
elimination of electrostatics changes,
major technological consequences of
radiation damages factors influencing
decomposition).

Aale Adu

i8lia

Standardization of nuclear measurements
( absolute measurement of thermal flux
with probe, definition of effective
threshold energy, Fission chambers,
threshold detectors, evaluation of
threshold detector measurements, semi
empirical methods).

el Jaadl)




Determination of physical material 10
characteristic by nuclear measurements
(radiotracer techniques, study of the
homogeneity of mixture, investigation of 2
dale Aliul .. | inter mediates and reaction path ways, . :
g distribution function, analysis by el Joedl
absorption and scattering of X- ray and
??—ray and neutron scattering and
moderation, activation analysis, neutron
activation).

. e

MSL:\A}

Introduction to spectroscopy ( energy 11
spectra, detection of an integral spectra
with single channel analyzer (SCA), 2
sk | detection of differential spectra SCA Sl Jaadl)
relationship between pulse height
distribution and energy spectrum energy
resolution,).

Aale Al

MUA}

Introduction to spectroscopy 12
(determination of energy resolution, the
e Alinl | response function, the importance of good | alall Juasl) 2

Lislia g B energy resolution, multi — channel | ~ e
analyzer its description and its
calibration).

Gamma and X- ray spectroscopy ( anode 13
of energy deposition in the detector
efficiency of gamma and X- ray 2
detectors, detection of photon with NAI e .

ki | (TI) detector, detection of gamma ray o fldﬂ
with organic scintillators HPGe as gamma
spectrometers, detection of X- ray with
Si(Li) detector, detection of X- ray with
crystal spectrometers).

Aale aliul

MUAJ

Charged particle spectroscopy ( energy 14
straggling, electron spectroscopy, energy
resolution and response function of 2
electron detector, energy calibration of
electron spectrometers, source

ki | preparation, alpha, proton, deuteron and
positron spectroscopy, energy resolution
and response function of alpha detector,
energy calibration, calibration source,
fission foil preparation, time of flight
spectrometer)

Aale adu

MUA}

S Jaadl

Oladal 2 15
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sl gk The wave functions in The wave functions in 2 1
A e s daa s momentum and momentum and

coordinates space and coordinates space and

them, formation of wave | them, formation of wave

the relation between the relation between

packets packets
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<l laa) gk group and phase group and phase 2
4 5 e s velocities of a wave velocities of a wave
packet , Exact statement | packet , Exact statement
of the uncertainty of the uncertainty
principle principle
<) jla ki 3
4 yedigda g
Speared of the wave Speared of the wave
packet packet
sl sk Hilbert space, Dirac bra | Hilbert space, Dirac bra 4
4 e s dza sy and Ket notation, and Ket notation,
projection operators, projection operators,
Representation of the Representation of the
wave functions wave functions
=) jlal = . : . .
Luf ';my S Eigen values and eigen | Eigen values and eigen >
TS functions of an operator, | functions of an operator,
Unitary transformation | Unitary transformation
<l laal gk 6
3 el g A g Raising and lowering Raising and lowering
operators, Eigen values | operators, Eigen values
and eigen functions and eigen functions
S e Oladal 7
<l laa) Gk Action of the Action of the 8
4 5 A s raising and raising and
lowering operators lowering operators
<l sl Gk Wave functions in Wave functions in 9
4 5 A s coordinate coordinate
representation, Matrix representation, Matrix
representation representation
okl ok Monthly Exam in Monthly Exam in 10
gy e Chapters 1, 2 and 3 Chapters 1, 2 and 3
) lal) X o ime i
S| e e | TiTE G B
R T perturbation theory for P y
for non-degenerate
non-degenerate states, .
Lo states, Time
Time independent .
. independent
perturbation theory for )
perturbation theory
degenerate states
for degenerate states
- \ \_\3-;\ ..
Luf W g Variation methods, Variation methods, 12
RS A Applications Applications
<l sl Sk Time independent Time independent 13
A gl 5 A s perturbation theory , perturbation theory ,

Transition rate

Transition rate




<l laal Sk Perturbation that are Perturbation that are 2 14
L edisdep harmonic in time, harmonic in time,
Scattering as a Scattering as a
perturbation perturbation
el Glaiay) 2 15
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1. Quantum mechanics, By E. Merzabacher. (Lsadd) ) At 0 aa) sl
2. Quantum mechanics, By L. SCHIFF

Books and scientific reference in the college galdly Sl Ly pm A salal) aal all g i)
library o) cllas
Websites about radiation and radiation i ) a8 g ¢ g ASI aa) )
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SaPIEYEN B Nuclear size and nuclear Nuclear size and 3 1
4 e s dza s shape nuclear shape

Nuclear radii from mirror
Mu mesonic atom..nuclei
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<l laa) Sk Electron scattering, 2
4 5 e s Electromagnetic multipoles.
<l laa) gk Electric moments, Magnetic 3
4 5 A s moments.
<l sl EBVY The two nuclear problem: The two nuclear 4
4 ed s dza sy The ground state of Deutron, problem
Excited state of Deutron.
<l laa) Sk Neutron-Proton scattering, 5
4 e s dze sy Singlet state in n-p scattering.
<l laa) Sk Effective range theory in n-p 6
4 el s daa s scattering, Significance of the
sign of the scattering length,
Coherent and incoherent
scattering.
vy 7
S s (il
<l ldal gk Tenser forces and Deutron 8
4 el s da s problem, Proton-proton
scattering.
<l lsd) okl Neutron-proton interaction, 9
4 e s dza s Isospin.
<l sl Sk Charge independence of 10
4 5 A s nuclear forces,
Experimental evidence for
charge independence and
charge symmetry of nuclear
forces.
<l laal B Phenomenology of the two- 11
A5 e s nucleon interaction Phenomenology of
Phase shift analysis, S-matrix the two-nucleon
approach. interaction
<l laal B Phenomenological two- 12
4 e s dza s nucleon potential,

Meson theoretical potential.




<l Laal 5 ki
4 Hediy A g

Potential, kinetic, pairing 3 13
energies.
Shell effect.
Atomic masses.

S Jladal 3 14
el iy 15
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C.A. Bertulani “Nuclear Physics in Nut shell”
R.D. Evans “The Atomic Nucleus”

M.A. Preston and R.K. Bhaduri “Structure of (o of Aemgiall ) Aysthad) 3 il (<)

The Nucleus”

R. Roy and B.P. Nigam “Nuclear Physics: Theory (Lbaal) ) sl aad all

and Experiment”
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A8 g Al

Introduction to laser

physics

Population at thermal equilibrium
The rate equation for the absorption
spontaneous and stimulated
emission

Width and shape of spectra line
Homogeneous line broadening
Inhomogeneous line broadening

Sk

Introduction to laser

physics

Natural broadening
. Doppler broadening
. Collision broadening
a- Absorption and small signal
gain coefficient
b- Optical feedback
c- Loss process in optical
cavities
d- Laser modes
- Longitudinal modes

Transverse modes

458l g Adhu)

Laser output
modifying

-Single mode operation
-Q-switched lasers

-Mode locked lasers
-Frequency doubling

-Laser beam

concentration and beam
explanation

-Chirped pulse amplification

458l g Alau)

Plasma
fundamental

a-Plasma parameter,
-Plasma temperature
-Plasma frequency
-Plasma parameter
-Collisions
b-Magnetized plasmas
-Plasma beat

Al

Plasma
fundamental

c-Plasma type

-Hot plasma

-Cooled plasma|

. Local thermal plasma

. Non thermal plasma
d-Electron energy distribution
function EEDF

e-Plasma respond to the incident

laser frequency




-Critical density
-Under dense plasma
Over dense plasma

A8 g Al

Laser plasma
interaction

a-Introduction
b-High energy density physics

c-Laser light absorption in plasma
-The interaction of intense laser
radiation with matter

. Heating without phase change

. Laser induced melting and
evaporation

. Laser induced ionization and gas
breakdown

First exam

Sk

d-Collisional (invers|
bremsstrahlung) absorption of laser|
light in plasma

-Light propagation in plasmas
-Classical absorption

-Effect of plasma density gradients
-Nonlinear bremsstrahlung

e-Resonance absorption
-Nonlinear effects and hot electron
production

-Profile modification

f-Acoustic turbulence

458l g Adau)

g-Parametric processes in plasma
-Stimulated scattering processes
-Stimulated Brillouin scattering
-Raman scattering

Al

Laser plasma interaction
applications

458l g Adau)

X -ray plasma lasers

12

458l g Alau)

Pulse X-ray from laser plasma
interaction

13

458l g Adhu)

Compact laser plasma accelerator

Final Exam

DRl o )Y
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-Solar Plasma,
-Plasma with a Condensed Phase,

Weakly lonized Gas.

F WL
Al alaia) sl deaae Ao dadsl Gacai i) daleal) 53 yaluall (o jladl) s dle &l 5 5ol
DRl A Y
aniill) Ay o | ARk £aagall o baagh | Apglhad Alail clajha | clolod | g gl
el
Glilaial gk -Plasma as a State of Matter, 1
ﬁmqﬁ -Methods of Plasma Generation, Plasma in Nature
“*‘JGEJ -Plasmas in Laboratory Devices, | and in Laboratory 2
SO -Plasma in Contemporary Systems.
u\.uﬁl.m‘,
Technology,
“yUlacial 23 | -Terrestrial Atmospheric Plasm - 2 2
&—;my gk errestrial Atmospheric Plasma, Statistics of a




ey -Distribution Functions,
oW -The Boltzmann Distribution,
Glidlia g -Statistical Weight of a State and
Distributions of Particles in
Gases,
Sl okl -The Maxwell Distribution,
da s -The Saha Distribution,
e -Dissociative Equilibrium in
BT Molecular Gases,
Cliilia -Laws of Blackbody Radiation, The Ideal Plasma.
-lonization Equilibrium in an
Aerosol Plasma,
-Thermoemission of Electrons.
Glilatial ks Conditions for an Ideal Plasma,
da s -Charged Particles in a Gas,
Logds -Penetration of Electric Fields into
BT Plasmas, | Elementary Plasma
Cliilia -Definition of a Plasma, Processes.
-Oscillations of Plasma Electrons,
-Interactions in Ideal Plasmas,
-Beam Plasma.
Slilaial ks Particle Collisions in Plasmas,
da s -Elastic Collisions,
4”)@’ -Hard-Sphere Model, | o, e Involving
R -Capture Cross Section, Charged Particles
Cliilia -Total Scattering Cross Section, '
Gaseous-State Criterion,
Types of Elementary Process.
blaial sk -Atomic lonization by Electron
4 Impact,
Lol -Collision of Two Charged
BB T) Particles in a Plasma,
Cliilia -Mutual Recombination of
Positive and Negative lons, Discussion
Three-Body Collision Processes, '
-Three-Body Recombination of
Electrons and lons,
-Three-Body Recombination of
Positive and Negative lons,
Stepwise lonization of Atoms.
clilacial BT -Criteria for an Ideal Plasma,
da s -Conditions for Ideal Equilibrium
Leds Plasmas, :
BT Instability of Two-Component Rarefllaeld amnd Dense
Glddlia g Strongly Coupled Plasmas, - asmas.

Special Features of Strongly
Coupled Plasmas

G Oladal

Exam 1




Clilaial gk Spontaneous and Stimulated 9
4 Emission,
Logd s -Broadening of Spectral Lines, Radiative Processes
BT Impact Broadening of Spectral | in Weakly lonized
Glddlia g Lines, Gases
-Statistical Broadening of
Spectral Lines.
Gliladial okl Excitation and Quenching of 10
da s Excited States by Electron Impact,
el -Equilibrium of Resonantly
R Excited Atoms in a Plasma, | Excited Atoms in
Gl -Lifetimes of Resonantly Excited | Gases and Plasmas
Atoms in a Plasma,
-Stepwise lonization through
Resonantly Excited States.
il EBVY Plasmas with Dispersed 11
da s Inclusions,
ey -Polarizability of Small Particles, | Small Particles in
BT -Absorption Cross Section for Plasmas.
L8l Small Particles,
-Mobility of Large Clusters.
clilaial Sk -Recombination Coefficient of 12
da s Small Charged Clusters,
Logds -Multi- charged Clusters in Hot | SMALL
BT Gases and Plasmas, | PARTICLES IN
L8l -Charging of Small Particles in a | PLASMAS,
Plasma, - PLASMA IN
-Motion of an Electron in a Gas in EXTERNAL
External Fields, FIELDS
-Conductivity of a Weakly
lonized Gas.
Glilaial Dielectric Constant of a Weakly 13
da g lonized Gas,
%)«éu Plasmain a Time-De.penQent - PLASMA IN
ol Electric Field, EXTERNAL
GlLiElia g -The Hall Effect,
FIELDS
Cyclotron Resonance,
Motion of Charged Particles in a
Non- Uniform Magnetic.
Slilaial Special Features of Atmospheric 14
da s Plasmas,
ey -The Earth as an Electrical
R System, | ATMOSPHERIC
Cliilia Lightning, PLASMAS
Pre-breakdown Phenomena in the
Atmosphere,
lonosphere.
g Jladal 15

Exam 2
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PHYSICS OF IONIZED GASES, by BORIS (a5 O Aungiall) Ao slhaall 3 ) jiall sl
M. SMIRNOV, A Wiley-Interscience
Publication, 2001.

Fundamentals of lonized Gases, Boris M. () Zpussi )l el el
Smirnov, WILEY-VCHVerlag GmbH & Co.
KGaA, 2012.
Aaadal COladl) L as ) sl aal ) g il
Any Books in Plasma Physics. (oo p el
1- https://www.springer.com/gp/book/978 i Y a8l ge 45 YISV )
1563962721

2- https://iopscience.iop.org/book/978-1-
64327-174-3/chapter/bk978-1-64327-
174-3ch2

3- https://www.sciencedirect.com/topics/p
hysics-and-astronomy/ionized-gases.
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https://www.springer.com/gp/book/9781563962721
https://iopscience.iop.org/book/978-1-64327-174-3/chapter/bk978-1-64327-174-3ch2
https://iopscience.iop.org/book/978-1-64327-174-3/chapter/bk978-1-64327-174-3ch2
https://iopscience.iop.org/book/978-1-64327-174-3/chapter/bk978-1-64327-174-3ch2
https://www.sciencedirect.com/topics/physics-and-astronomy/ionized-gases
https://www.sciencedirect.com/topics/physics-and-astronomy/ionized-gases
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anfill A8yl arlail) 33y 5l & s sall sl /52n gl) ansl 4 slhaall alail) Cila i | clelud) | g sand)
5 desy Clladial Properties of systems under 1

Dl A el
Glidlia g

vacuum

1- Mechnical effect of vacuum| &4l 2 saiall Le
2-Chemical effect of vacuum
3-Physical effect of vacuum




PESPETRY
Dy Ay el
ClLiala g

The ideal gas law|

1.Kinetic description of the
behavior of gases|
2.Velocity of gas molecules
3.Motion of gas molecules

X AU ol Sl ) 68
g 4.Flow of gas through an orifice ~ S s
5.Modes of gas flow under
various vacuum conditions
5 dasy Cllaial Vacuum system components
s A e Vacuum chamber|
Lilie 4 sk Traps , Baffles and Filters g1 jall alai <l s
Quick connect hardware
5 A Clilaial Ultra high vacuum hardware|
DM A e 1. Bellows
Ll
2. Valves
ek B Feedthroughs do Sl 4B e
3.1. Electric power feed
throughs
3.2. Fluid feed throughs
3.3. Motion feed throughs
Goes (ol Exam 1 & e (el
5 A Clilaial Subatmospheric total pressure < I haxcall anlia
Dl Ay e gauges g sall Lzl
GlLddlia g Force measurement pressure|
. gauges
ok U-tube manometer 1.
Mcleod gauge 2.
Mechanical 3.
5 Ay Clilaiel (g ks Diaphragm gauges| Jaball (laall unlia
DM A e Capacitance vacuum 1.
ERRC gauge
Bourdon tube gauge 2.
5 Ay Clilaiel (g ks Thermal conductivity gauges| &) all dslua sl (unlia

Lol
Glidlia g

B

1.Thermocouple gauge
2.Pirani gauge

3.Convectron gauge




5 Aes Cllaial (g ks Gas ionization gauges 9
DM A e Hot cathode ionization 1.
lidlia g gauge alid) 5l alia 2
Cold cathode ionization 2.
gauge
5 das llaid gk Momentum transfer pressure| 10
Dl Ay e gauge aa sl Jai ek Galie 2
Gl g Spinning rotor gauge
S ladal Exam 2 e Olaial 2 11
5 Ay Clilaial (g ks Mechanical vacuum pumps 12
Dl Ay e Rotary vane mechanical
R E
Mechanical vacuum pump,
fluids
A =ikl '
B 4—{/:)3 ey BP T Dry Mechanical vacuum pumps A sal) il i 13
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