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PHY 500 nafnansnafi
(Classical Mechanics)
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(Electromagnetic Theory)
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PHY 503 W@ndiTeniineans
(Mathematical Physics)
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(Mathematical Physics)
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PHY 510 anapusuuazaunsaiuludiaansetind 3(3-0-9)
(Quantum Materials and Nanoelectronics Devices)

PHY 520 n1si91aedanIunIsal
wazkuuTaadluanalumalulagunly 3(3-0-9)
(Simulation and Molecular Modeling in Nanotechnology)

PHY 583 ndnnisuaznsufifvesadesiionsineimanss (1 - 4 - 6)
(Principles and Practices of Scientific Instruments)

PHY 601 Wandan1uzvoduis 3(3-0-9)
(Solid State Physics)

PHY 602 ﬂizmumswﬁmi’a@uﬂu%uqa 3(3-0-9)
(Advanced Nanomaterial Processing)

PHY 622 Yaquimanuasnisuszand 33-0-9)

(Magnetic Materials and Applications)

U. YNINIV AN
dhAnuanunsaidonsunungunuusin il
ngusauITINENE 9  wiqwhn
PHY 510 Janaousuuazaunsaiuludiaansetind 3(3-0-9)
(Quantum Materials and Nanoelectronics Devices)
PHY 511 ansauwALaznsfmadseeusudey  3(3-0-9)

(Basic Quantum Information and Quantum Computation)

PHY 520 A1591@89@07un15a]
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PHY 583

PHY 584
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3(3-0-9)

(Simulation and Molecular Modeling in Nanotechnology)

PHY 530 Wdnddedss 1

(Nuclear Physics 1)

33-0-9)

alwawuiuazduiiaiatuluianaouzemds 3(3-0-9)

(Luminescence and Scintillation in Solid State Materials)

AAUAENTNIBAN
(Physical Optics)
Wandiages

(Laser Physics)
YUNNAAANSVDILTY
(Thermodynamics of Solids)
Wandvesansiesnh
(Physics of Semiconductor)
walulagnisugnuan
(Crystal Growth Technology)
Vo i auINAIUsY
(Quantum Field Theory)
N dURNsA N

(Theory of Relativity)
Wandusswaian

(Plasma Physics)
naAansvedlua

(Fluid Mechanics)
WvodiLey 1

(Special Topics 1)
dlanasoualuLslanuugd

(Electron Spin Resonance)

nannskazn1sUURvedAIalion1Ingmans3 (1 - 4 - 6)

3(3-0-9)
33-0-9)
3(3-0-9)
3(3-0-9)
33-0-9)
33-0-9)
33-0-9)
3(3-0-9)
33-0-9)
3(3-0-9)
33-0-9)

(Principles and Practices of Scientific Instruments)

nsseuFveaATsdmIuLnTANA

(Machine Learning for Physicists)

3(3-0-9)
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PHY 601

PHY 602

PHY 603

PHY 620

PHY 621

PHY 622

PHY 630

PHY 631

PHY 640

PHY 650

PHY 651

Tanenans

(Materials Science)
Wandanuzveauds

(Solid State Physics)
ﬂizmuﬂﬁmﬁmfaﬂuﬂwﬂquQ
(Advanced Nanomaterial Processing)

nsANwIENwMzlaNEIugasiagunly

3(3-0-9)
33-0-9)
3(3-0-9)
3(3-0-9)

(Advanced Characterization of Nanomaterials)

Hdndvasianseavuily

(Physics of Nanoscale Materials)
WteiiAyIeianuIly

(Special Topics in Nanomaterials)
Tanuimanuaznisuszens

(Magnetic Materials and Applications)
Wandtiumdes 2

(Nuclear Physics II)
walulagiaduskaznisussynd
(Nuclear Technology and Applications)
soUlndiannsedngd

(Optoelectronics)

nguiveands

(Theory of Solids)

wiAluladWauung

(Thin Films Technology)

PHY 660 nszuIuNsSay

(Stochastic Processes)

PHY 661 Syuudutau

(Complex Systems)

PHY 680 %vafiLety 2

(Special Topics 1)
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(Quantum Materials and Nanoelectronics Devices)
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PHY 520

PHY 531

PHY 540

PHY 541

PHY 551

PHY 552

PHY 553

PHY 560

PHY 561

PHY 562

PHY 563

PHY 580

(Basic Quantum Information and Quantum Computation)

AN591a99EUNTA
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(Simulation and Molecular Modeling in Nanotechnology)

PHY 530 Wanddedss 1

(Nuclear Physics 1)

33-0-9)
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(Luminescence and Scintillation in Solid State Materials)
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(Physical Optics)
Wandiages

(Laser Physics)
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(Thermodynamics of Solids)
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(Physics of Semiconductor)
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(Crystal Growth Technology)
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(Quantum Field Theory)
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(Plasma Physics)
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(Fluid Mechanics)
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(Electron Spin Resonance)
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(Principles and Practices of Scientific Instruments)
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(Machine Learning for Physicists)
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(Advanced Characterization of Nanomaterials)
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(Physics of Nanoscale Materials)
WteiiAyeianuIly

(Special Topics in Nanomaterials)
Taguimanuazn1suszens

(Magnetic Materials and Applications)
Wandtiuades 2

(Nuclear Physics II)
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(Nuclear Technology and Applications)
paUlpdiannseiingd

(Optoelectronics)

ARHRENIEN

(Theory of Solids)

wialulagWanung

(Thin Films Technology)

PHY 660 nszuIuNsSay

(Stochastic Processes)
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PHY 661 szuudutou 3(3-0-9)
(Complex Systems)

PHY 680 deiilety 2 33-0-9)
(Special Topics 1)

a a 4 [ a
INYIUNUDS 12 NUB-NH

PHY 690 3ngnfnwus 12 uehn

(Thesis)

. SySuiunensange 5  widaena
LNG 550 Usufiugruawdangy
dmsutinAnwiseauludinfnm 2 wwha
(Remedial English Course
for Post Graduate Students)
LNG 600 n1183nguseninamsiseulunangns
dnsutinAnwseaulaudindnm 3 WA
(In-ssessional English Course

for Post Graduate Students)
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(Classical Mechanics)

PHY 501 wiqufjusimaniwi 3(3-0-9)
(Electromagnetic Theory)

PHY 503  Wandwsndaeans 3(3-0-9)
(Mathematical Physics)

PHY 581 wAllAN13Y1I9e 2(1-3-4)

(Research Techniques)

394 11 (10 -3 - 31)
Halussaduani 44
ngukAuIINENE
% 1 mennsEnend 2 FIUURUWAR
(UssENE-UHUR-AnwnienuLe)
PHY 502 NaMENIAIUAL 3(3-0-9)

(Quantum Mechanics)
PHY 504 A AGRR NG AL 3(3-0-9)
(Statistical Mechanics)

PHY XXX 7Avi@en 1 3(3-0-9)
(Elective 1)
PHY 690 NINUG 2(0-4-8)
(Thesis)
594U 11 (9 -4 - 35)
Falussiadunk 48
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PHY 691 funuiEng 1
(Physics Seminar 1)
PHY 690 NS
(Thesis)
PHY XXX 3vuden 2
(Elective I1)
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Y lussadUun
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FJUUN 2 ArANISANEIN 2

PHY 692 FunuiaEnd 2
(Physics Seminar II)
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(Thesis)
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5(0-10-20)
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AMAKUIN V.1 AIBUIETIEIVILATHATNSNTTEUiVR T8

LNG 550 SeiuiunensinqudmsutinAneseiudndinanu 2 (1-2-6)
(Remedial English Course for Post Graduate Students)

AyrteAunay : laid
AN93UYI183Y :
sednidatuliuiugununinguiasinueisnduvesinfnvuielioglussdufianns
i3 397 LNG 600 Idegnadiussavsam  saenuduadalitn@nviinausiulalunisly
awdengy  lududonie Wldsmuademiuduou uiadunisudladgmnisdeu
awdingquuesiindnu Tasawsussduiitndnunidgmunniian  wenanildsdaaduli
tnfnwseudnisdnnisnisieumenuies sulumsimuirinvenisieuinwsingy lngl
Fosflangraou
This course aims to instill the background language and skills necessary for undertaking
LNG 600 and to raise the students’ confidence in using English. There will be no
predetermined focus of the course, but instead it will concentrate on those areas where
the students are weakest and need most improvement. The classroom teaching and
learning will be supported by self-directed learning to allow the students to improve their
language and skills autonomously.
HAANSNISIEUS:

1. Identify main ideas and supporting details

2. Write different types of sentences and paragraphs

3. Express and discuss ideas and opinions

4. Select appropriate resources for self-study

5

. have responsibility and ethical awareness

LNG 600 Anwdengusznitensiseulundngasdmiuinfneseduiudnfne
(Insessional English Course for Post Graduate Students) 3 (2-2-9)
Syrdsdunian : LNG 550 Syrusuiunensengudmiuindnenszaudadinfnevideniu
580U placement test IdAzuuumUNTifinAvIRAUA

AN UNYSI8Y :
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a v & A

e diinguizasdileimuinuznusanguillisad eatunsiFouesinAnwisedy
Jaunn@nwiauimnssuaans ereansuazmalulad laowduiinwensinUfon weily
huiinfidomensallaenss neduniiatiunslinwsnguiinsatuanudesnislunisld
aMuveindnw lasanigiuniserunaznindeudaindnudeddlunisidlasenu Ty
seAntinAnvagldiinufoRtunounisilassnudiudnismieyasneds wufinindeuseu
anvine uenani dnAnwagldiFeuinagnsnisFeuiieliniinuznisisudniusingusae
aued iethluldlunisdeansiuivsauenieaiousdely
This course aims to develop English language skills relevant to mature students in
Graduate Degree Programs in Engineering, Science and Technology. It will be based on
practical skills, but will not be yet another grammar course. Rather its focus will be on
the real language demands, particularly in reading and writing, faced by students in the
course of their studies. It is project-focused and simulates the stages in preparing and
presenting research, from finding references to writing a final draft. The course will equip
students with language learning strategies to facilitate ongoing autonomous learning and
will emphasize language use not usage, real communication not classroom practice.
HAANSNISEUS:

1. Identify main ideas and supporting details

2. Take notes from reading and listening

3. Write a summary

4. Write an argumentative essay

5

. Make a presentation and discuss the topics

PHY 500 naAEnIALAL 3(3-0-9)
Classical Mechanics

a 73 o 1 (= |

Ay1UeAUnau ; b3l

ANB5UNYSI89% :

PIUNIUNAFIANSHUUTIAY: NTDUDIIDNRDY NISLUAILUUNALAYY NTAUDI9DIMILRRY 199

W NT0USN19BIMYY N15wUaITaINITTLL Nqueusny nacmansains1dw: Reulvdida ssuu

Afawuumly - nguetwalieou  aunsaInsIdukasn1sUsEyndld  wiannisvesRakaNdse
¢ a ~ ) o A v ~ v a ~

nafansefialnien  wannisnisnseiniidesiign  nsUssgndldaunmseandalndlen  n1s

indeunmeldauuvenisigaudnats msudatuuanluiiida  msdssgndldnamansiu
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aunslWiuazuaivan svuueyaa ML IuesueInNdes Nquiunundn aunnsves
oo8IADs MU MIduLuugmU uazlnuaUnd

Reviews of Newtonian: Lagrangian and Hamiltonian formalism. Newtonian formalism.
Inertial frames and Galilean transforms - Non-inertial frames - pseudo forces, rotational
frames, rotational transforms and conservation theorems. Lagrangian formalism:
Constraints, generalized coordinates, Principle of virtual work, Lagrange’s equations and
applications, D’Alembert’s principle. Hamiltonian formalism: The Principle of Least
Action- Applications of Hamiltons equations - motion of a particle in a central force field,
canonical transformation. Application of classical mechanics in EM field. System of
particles. Rotation. Inertia tensor. Principal axis theorem. Euler’s equation. Oscillation.
Couple oscillation. normal modes.

14

HAAWSNSISUS :

1. dhfinwansaesie  warieswviogisdivasalunmsuilanddgmiliAeadesiuns
\ndouivessruteunmauayinguinnfeneldnamansuvuiofu  namansainsiud
nafmansualiasulaznsUssendlussuvennin  nswUadeuunlullfanguiusianu-
9lad madeuinuuduls

2. tnAnwamsnaiuanuduiusnsedemaniiouuuiaesiiietestuusngnsal
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Electromagnetic Theory
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Reviews of Maxwell’s equations in materials, electromagnetic radiation, gauge
transformation, polarization, interacting phenomena between EM waves and matters,

wave guides, surface plasmon resonance, optical tweezer, plasma
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PHY 502 NAANENIAIDUAN 3(3-0-9)
Quantum Mechanics
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Review of mathematical formalism in quantum mechanics, Inner Products, Dual Space,
Orthonormal Basis, Matrix Operators for a given basis, Adjoint operators, Eigenstates and
Eigenvalues, Matrix Representations, Unitary Transformations, Diagonalization of Hermitian
Operators, Time-independent perturbation theory, the variational principle, the WKB
approximation, Scattering
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Mathematical Physics
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Vector analysis, Matrices, Differential equations and partial different equations, Complex

analysis, Residue integration, Fourier and Laplace transformations, Special functions

(Bessel function, Legendre function, Spherical harmonic, Gamma function, Hermite

function, Lagaurre polynomials).
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Statistical Mechanics
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Equilibrium statistical mechanics: Microcanonical, canonical and grand canonical

ensembles. Quantum ideal gas. Applications of quantum statistics to other systems; the

specific heat capacity of a solid, blackbody radiation and paramagnetism. Non-

equilibrium statistical mechanics: Stochastic processes, Random walks, Langevin

equations, linear response theory, non-linear response theory.
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PHY 510 Jaaalaunuuazaunsalunludiaansaiing 3(3-0-9)
Quantum Materials and Nanoelectronics Devices
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Low-dimensional semiconductors, heterostructures, carbon nanotubes, Quantum dots,

Nanowires, Topological insulator, Dirac materials. Matrix methods for solving quantum

transport problems such as tunneling, resonant tunneling. the concept of quantized

conductance. Non-trivial transistor.
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Basic Quantum Information and Quantum Computation
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Quantum state. Qubit. Unitary and Hermitian operators. Measurement. Density matrix.
Quantum entanglement and correlation. EPR paradox. Multi-qubit system and related
mathematics. Entropies in classical information theory. Entropies in quantum information
theory. Basic quantum information protocols. Quantum gates and circuit. Basic quantum

programming. Quantum algorithms.
[ -4 = 4
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PHY 520 n1sdassanIuNIsaluazuuuINaesiuanatumalulaguily 3 (3-0-9)
Simulation and Molecular Modeling in Nanotechnology
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Atomic and molecular orbital theory. Electronic structures of molecules and solids. Basic

density functional theory and applications in materials science. Molecular mechanics.

Molecular dynamics simulations of biomolecules, polymers, and carbon materials.
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PHY 530 Wandtuages 1 3(3-0-9)
Nuclear Physics |
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Nuclear properties. Radioactive decay laws. Artificial nuclear disintegration. Alpha decay.
Beta decay. Gamma decay. Interactions of nuclear radiations with matters. Detection of
nuclear radiations.
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PHY 531 alwauduazduiiaeduluiagaausvaauds 3(3-0-9)
Luminescence and Scintillation in Solid State Materials
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The energy bands in solid state. Excitation and emission spectra. Decay kinetics.
Scintillaion mechanisms in inorganic scintillator. Characterization of luminescence and
scintillation materials. Principle of inorganic scintillation detectors. Gamma/X-ray
spectroscopy with scintillation detectors. Applications of inorganic scintillators in Physics,
medicine, and industry. Hot research topics in scintillation materials.
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PHY 540 VIAUAEASNIEATN 3(3-0-9)
Physical Optics
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Wave properties of light. Wave equations. Phase and group velocity. Physical optics;
dispersion; Fraunhofer and Fresnel diffractions. Huygens-Fresnel principle. Interference of
two beams and multiple beams of light. Fourier transform spectroscopy. Polarization of
light and electromagnetic waves. Coherent light. Optical spectroscopy. Quantum optics.
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PHY 541 Wandiarwas 3(3-0-9)
Laser Physics
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Light and laser. Emission and absorption of light. Interactions of light with matters.

Principle of laser; absorption, spontaneous emission, stimulated emission. Optical

resonator. Laser cavity. Modes of laser. Some laser structure and operations; solid-state

laser, semiconductor laser, gas laser. Applications of laser in medicine and

communications.
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PHY 551 QUUNAAFNSVDILDS 3(3-0-9)
Thermodynamics of Solids
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The first and second law of thermodynamics. Relation of thermodynamics quantities.
Thermodynamics of phase transformations and chemical reactions. Partial molal and
excess quantities. Phase equilibrium and compositions change. Free energy of two
compositions systems. Thermodynamics of surfaces and interfaces.
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PHY 552 Handvesasnesag 3(3-0-9)
Physics of Semiconductor
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Properties of semiconductor materials. Brillouin zone. Energy band structures. Impurities
and carrier concentrations. Kramers-Kronig’s relations; optical absorption, reflection,
luminescence, photoconductivity. Electrical properties and Hall effect. Magneto-optical
properties. Heterostructures; quantum wells, p-n junction, semiconductor-metal junction,
pi-n junction. Applications of semiconductor materials. Superconductivity.
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Crystal Growth Technology
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The historical development of crystals growth. Theories of nucleation. Growth from melt.

The Bridgman and related techniques. The crystal pulling techniques. Convection in

melts. Zone melting technique. Skull melting process. Solution growth and other crystal

growth techniques. Applications of single crystals.
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Quantum Field Theory

FyrUsAunau : laidl

A193UNYIIYIY

aunupanadn nouiihses meulnieduresauuainan’ auuananiifsiou aunsauiut-is

1993 NBHAUINND FUUINTVDIND auufidSunsizen namansudimdnliindaieusy

U wbleduiy auufusn wvinduesiusnuasfivadandnnedn Suesialawdu wuudiass

UYNIMYAFIUY

Classical Field, Noether’s Theorem, Quantization of Scalar Fields, Complex Scalar Fields,

Lipmann-Schwinger Equation, gauge field theory, gauge symmetry, Interacting Fields,

Quantum Electrodynamics, Feynman diagram, Dirac Field, Dirac Matrices and Clifford

Algebra, Renormalization, Standard Model of Elementary Particles
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PHY 561 NOBFUNNTAIN 3(3-0-9)
Theory of Relativity
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basic principles of Einstein's general theory of relativity, differential geometry,

experimental tests of general relativity, black holes, and cosmology.
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Plasma Physics
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lonized gas, plasma shielding, motion of charged particles in fields, collisions in plasmas,

fluid description of plasma, electromagnetic waves in plasmas, nuclear fusion, plasma

instabilities, industrial applications
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PHY 563 naftansuadlua 3(3-0-9)
Fluid Mechanics
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Potential flow theory. Laplace equation. Time-dependent Bernoulli equation.

Compressional flow. Conservation laws. Euler’s equation. Viscosity. Navier-Stokes

equation and its use. Applications of fluid mechanics. Introduction to quantum fluid.
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Topics of current interests in physics; medicine, army, astronomy etc.

14

HAANSNISISEUS :
1. fih@nwiamsneduie uagiiesgessiivaualunisuilangdgmitiiedestu e
meiEndnaulale
2. thnwannsaaieeuduiusmendamansviediasunnnisainsidndlusiided
aulala
3. dhdnwilanudedns assonan warirnusuinveunenuiilasuseunig
4. dnfnwiaruisaldinalulagarsaumelunisAuadt v3oliasieidayasening

NIEUIUNTANYI AR M IEALLaEYNADS

PHY 581 WATANITVINIAY 2(1-3-4)
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Introduction to physics research methodology. Design and measurement techniques.
Statistical method for scientific research. Principle and operations of basic instruments for
research work. Liiterature Search. Writing project and scientific reports. Writing a research
proposal. Writing a patent. Intellectual property Law. New venture management &
Entrepreneurship. Research ethics.

v &

=) 4
HAANINIILIBUY :

Y

1. dnfAnwarunsaduaudeya Weulasaddy senuingimans Weuvenuidey ey

Y]

ansunsilasaule

ousfARINanT 19s.A9 273 (11 W.A. 65)



140

2. UnAN®1@INN50ULAURINUTDINULDIR DN AN5IS UL IAETNTT819D9A N R  be B8N
WA

v = IS

3. UnAnwdrNuTednd nseranal kazdnnusuRATeUsaNUNlASULBUTLNY

4. dn@nwanunsaldmaluladasaunalunisaundl vTonTendeyaTeniNnsEuIuNg

Anwleeeamneauuazgnaed

PHY 582 dianasoualuislouuud 3(3-0-9)
Electron Spin Resonance
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Elementary theory of orbital angular momentum, electron spin, proton spin, magnetic

moment and the resonance phenomenon, the free electron g-factor, Principle of CW-ESR

Spectrometer, Hyperfine interaction, Isotropic hyperfine effects in ESR spectra, ESR spectra

analysis of transition metal materials. Application of electron resonance
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Principles and Practices of Scientific Instruments
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Measurement and instrumentation principles of surface characterization instrument,
elemental analysis instrument, optical characterization instrument, electrical measuring
instrument, crystal structure analysis instrument, or other instruments, such as atomic
force microscope (AFM), scanning electron microscope (SEM), X-ray fluorescence (XRF)
spectrometer, microplate reader, Raman spectrometer, contact angle measuring
equipment, impedance analyzer, four-point probe meter, electrochemical equipment
and X-ray diffraction (XRD) spectrometer
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Machine Learning for Physicists
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Machine learning concept, Machine learning techniques, Supervised learning, Artificial

Neural Networks, Unsupervised learning, Reinforcement learning, Application of machine

learning in physics
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Materials Science
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Solid solution and phase equilibrium. Phase transformation and heat treatment. Metal

and non-metal. Semiconductors. Ferrous and nonferrous alloy. Ceramic materials.

Polymer materials. Composite materials. Structure and physical properties of various

materials.
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Solid State Physics
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atomic structure and structure determination by diffraction. Binding energy of crystal.

Lattice vibrations. Thermal properties and phonon. Free electron gas theory. Electrons in

periodic solids. Energy band theory of solids. Intrinsic and extrinsic semiconductors.
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Advanced Nanomaterial Processing
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Processing techniques of advanced nanomaterials. Definition and properties of
nanomaterials. Nanostructure fabrication using various techniques; molecular beam
epitaxy, pulsed laser deposition, chemical vapor deposition, electroplating and
anodization, liquid phase epitaxy, electrospinning. Self-ordering of nanostructures.
Material characterization techniques. Fabrication of sensors and application as biosensors
and other applications.
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PHY 603 nsfnwdnwuziawzdugasiaquily 3(3-0-9)
Advanced Characterization of Nanomaterials
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Advanced characterization techniques of nanomaterials. High resolution scanning electron

microscopy (SEM). High resolution transmission electron microscopy (TEM). Scanning

tunneling microscopy (STM). Atomic force microscopy (AFM). Magnetic force microscopy
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(MFM). X-ray photoelectron spectroscopy (XPS). X-ray diffraction (XRD). Electron spin
resonance spectroscopy (ESR). Mossbauer spectroscopy. Raman spectroscopy. Nuclear
magnetic resonance (NMR)
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PHY 620 Wandvastanszauunly 3(3-0-9)
Physics of Nanoscale Materials
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Introduction to nanotechnology. Structures and properties of materials on nanoscale.
One dimension quantum structure. Quantum wires. Zero dimension quantum structure.
Quantum dots. Nanoscale fabrication processes; lithography, etching, chemical synthesis.
Nanoscale characterization techniques; scanning electron microscope, atomic force
microscope and other related techniques. Principle of devices based on nanostructures;
single electron devices, carbon nanotubes, molecular electronics, nanostorage, and
spintronics.
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Special Topics in Nanomaterials
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Special topics in nanomaterials are subjected to change in each semester.
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Magnetic Materials and Applications
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Introduction to magnetism. Magnetization and magnetic materials. Atomic origins of
magnetism. Types of magnets. Magnetic effects. Magnetic domains. Thin films of magnetic
materials. Permanent magnetic materials. Soft magnetic materials. Preparation of
magnetic materials. Magnetic data storage. Magnetic recording. Magneto-optic recording.

Hard disk drive technologies. Magnetic applications.
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Nuclear Physics I
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Nuclear structure. Nuclear models. Nuclear force. Nuclear reactions. Nuclear fission.

Nuclear fusion. Nuclear spectroscopy. Neutron activation analysis.
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Nuclear Technology and Applications
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Nuclear energy. Radiation sources. Interactions of nuclear radiations with matter.

Applications of radiation and radioisotope in various fields; science, industry, medicine

and agriculture
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Optoelectronics
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The nature of light. Theory of light propagation in media. Light modulation by electro-
optic effect, acousto-optic effect and Faraday effect. Display devices operating by
luminescence, photoluminescence, cathodoluminescence. Plasma display and liquid
crystal display. Principle of photo detectors. Structure and characteristic of fibre optics.
Applications of fibre optics. Analog modulation, digital modulation of light signals and
application of electro-optics.
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Theory of Solids
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The concept and its application to electrical and electronic properties in solids. Free

electron theory of metals. Semiclassical theory of transport, Drude theory and Quantum

Hall effect. Tight binding approximation. Novel electronic structures: graphene and
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carbon. Spin filtering and magnetoresistance. Spintronics and its applications. Theory of
Superconductivity.
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Thin Films Technology
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Crystal structures. Defects in solids. Phase diagrams. Thin film formation and structures.

Thermodynamics of thin film growth. Vacuum system and components. Thin films

deposition techniques i.e. chemical vapor deposition, plama assisted chemical vapor

deposition, vacuum evaporation, sputtering, ion implantation. Characterization of thin

films; electrical and optical properties.
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Stochastic Processes
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stochastic variables, random events, Markov processes, the master equation, chemical

reaction equations, Fokker-Planck equation, Langevin equation, stochastic differential

equations, applications of stochastic processes
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Complex Systems
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Conncept of complex systems, Graph theory, Networks, Noise, Dissipation, Patter
formation, Information theory, Self-organized criticality, Game theory, Synchronization,
Evolution, Cognitive systems.

HAANSNISSUS :
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Topics of current interests in physics; medicine, army, astronomy etc.

14

HBANSNISEUS :
1. fh@nwiamsnesuie uariiesiziedsiimaualunsuilangdgmitiiedestutade
malandaulale
2. inAnwannsaaieediiuineadamaniviediasuvnnisainsidndlusided
aulala
3. tndnwilarwdednd assenan uaslimuiuiaveusenuitldiuseumng
4. dn@nwrarursaldimalulagarsaumalunisaunil n3e3tAs18douasEnIng

ATZUIUNSANE LA DL ZEN LAZQNADY

ousfARINanT 19s.A9 273 (11 W.A. 65)



153

PHY 690 Inetwus 12 wiein
Thesis
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Individual research of a topic to be agreed upon with the thesis advisor.

14
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Physics Seminar |
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Presentation of a currently interesting topic in physics or topics related to thesis as well

as active participation in the discussion of all topics presented. The content course also

includes the enterpreneurship.
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Physics Seminar Il
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Oral presentations by the participating graduate students, relevant to their thesis research

topics. Presented materials must include results from their research, which have been

analyzed and summarized in a clear and well-organized way.

14
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