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1 Scanning Electron Microscope 1
2 Multichannel Analyzer 1
3 Frequency Analyzer 1
4 Optical Multichannel Analyzer 1
5 Nuclear Radiation Measurement System 1
6 DC Sputtering Systems 1
7 High Temperature Furnace 3
8 Reflectance Spectrophotometer 1
9 Radiometer and Photometer 1
10 Refractometer 1
11 Interferometers 1
12 Argon lon Laser 1
13 Nd: YAG Laser 1
14 Er: YAG Laser 1
15 CO, Laser 1
16 Diode Plumed YAG Laser 1
17 Ti: Sapphire Laser 1
18 Laser Energy/ Power Meter 1
19 I-V Measurement System 2
20 Impedance Analyzer 1
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21 Four Point Probe 1
22 Portable Fiber Optics Spectrometer 1
23 Dip Coater 1
24 Spin Coater 2
25 Contact Angle Analyzer 1
26 Optical Power Meter 1
27 Gauss Meter a4
28 Ultrasonic Cleaner 1
29 Optical Microscope 1
30 Incubator 1
31 Shaker 1
32 Oven 1
33 X-ray fluorescence 1
34 UV-Vis-NIR 1
35 Atomic force microscope 1
36 Potentiostat/galvanostat instruments 1
36 Raman spectrometer 1
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MANUIN V.1 A1DBUIETIEIVUATHATNSNTITEUSVRIT18

LNG 550 Syuiunesenqudmiuindnunsziududindne 2(1-2-6)
(Remedial English Course for Post Graduate Students)
vrdsAunay : Ll
AN93UYI18IV
sinigadul fuiugrunissinguuasiinuefisfuresinAnyvuiel foglussdud
ansaddeu 33 LNG 600 feensfiusyansam saenuduasuliind@nvuinausiulalunisld
awdingy lududendvn ldldmuadenfiudueu wdgadunisudlodymininiou
awidsnquuesinfn Tnsanizdssifuiiin@nuiltigmuinian uenanddsduadulviindnwy
BoumsdanisnisBeusenues SudumsiaurinuznsSeuinunsinge Tnglddesiisngdaou
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.
HAANSNISSEUS:
1. Identify main ideas and supporting details
Write different types of sentences and paragraphs
Express and discuss ideas and opinions

Select appropriate resources for self-study

AT L A

Have responsibility and ethical awareness

LNG 600 Jnwdengesenitnisiteulundngasdmiulinfneseaudndinfne
(In-sessional English Course for Post Graduate Students) 3(2-2-9)

Aunveduriou : LNG 550 FuuSuiiumedingudmsuindnussiutudiadne visdunisdeu

placement test léjﬁzLLuummLﬂmeﬁﬁmﬂ%ﬂﬂﬁmum

AMB5UTIEAI
'ﬁwai%wﬁﬁ};’mqﬂazm&ﬁaﬁmmﬁﬂmmmé’qnqwﬁLﬁ'mﬁi’l’aaﬁ’umsﬁsmsuaqﬁfﬂﬁﬂmwé’u

SadinAnwiduimnssumans emanuazalulad Tnewiuinwensfinufod wilsidiuniing

devhensallasass sedndgadunisldnmdinguiinssfuanudesnislunsldniwves

Y

Jn@ENE TAgRNIZAUNITEIULAENITTgUTITNANwIRaalglun1syintaATsY  Tusiednunfnenay
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I¥RnuftRduneunsilassnudeusinismndoyasnsds audsniadeusouaeaving uenani dnfnw
wlfiousnagniniaSouieliniinwgnisiFouinwisinquieauies iethluldlunisdeansi
winssuenvieasuusaly

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.
HAANSNISISBUS:

1. Identify main ideas and supporting details
Take notes from reading and listening
Write a summary

Write an argumentative essay

AT

Make a presentation and discuss the topics

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

yrUsAunau : laidl
AN93UNYIIEIV :

ﬂ’]iLﬂ?ﬂlﬁJuﬁsﬂaﬁgUU@wﬂ’]ﬁLL@B’QJJG]QLL‘ﬁQLﬂ%Q NAMANIAINTIUY NaFansLalasiuLaznIs
Uszandluszuvaynia nmswdassuuailuifanguijuedadu-a1lad nsundsniadndes namans
WBIFURNTA N

Review of Newtonian mechanics. Motion of particles and rigid bodies system.
Lagrangian mechanics, Hamiltonian mechanics with application to system of particles.
Canonical transformations. Hamilton-Jacobi theory. Small oscillation. Relativistic mechanics.

b4

HAAWSNSISUS :
1. fi3vuanunsnedune uaznneviegadivaualumsuilanglyvniiieadesiunmsiadeud

Y9352 UUBUYNIALAZINQUINNST NaransaINI LY namansualaduuazn1sUssyneity
sruveyn1a nsulasuvualuddanguiuedadu-a1lad n1sunisndadnios was

NAFANSLIAUNNSANLA
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PHY 501 nougusitndnini 3(3-0-9)
Electromagnetic Theory

AyrUsAunau : aidl
AND5 UMY

AUN1SVRINGLIad Andanaiuazdndnnnes Adussuiu nsagiieuwaynsinmueIniy
szuu ausudwaniviluveulwndnin MIwsd nguiduinsa ity wateu

Scalar and vector potentials. Plane waves. Reflection and refraction of plane waves.
Fields in bounded regions. Radiation. Theory of special relativity. Plasma and its applications.

14

HAANSNIS5US :
1. {i3ouanunsnesuie wagiinszviedsdimgualunisudlendlymiliinadesivaunisves
windiad dndanariuazdndnnnes mazvioukarnsTNMYeIARLTYLIU ausLsmaD

I luroulwndnin N13unsd nquiduiveniniiiey uaswaiaunla
2. §iFsuannsaaisnnuduiusmsadnmansudsuuudasaiiieidestuusingnisaims

wawanldle

PHY 502 NAANANTAIDUAY 3(3-0-9)
Quantum Mechanics

FyrUsAunau : laidl
A193UNYIIYIV

aunisvsefsesdmiutymluszuvanda alusazluaududivan Taaudugagusiy
nsUszgyng namansmeouitlumsfnuezaey luana aauzvewds wasiuedesildnd nguinis
JUNIUY

Schrédinger’s equation for problems in three dimensions. Spin and magnetic moment.
The total angular momentum. Applications of quantum mechanics to study atomic physics,
molecular physics, solid-state physics, and nuclear physics. Perturbation theory.

14
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PHY 503 Wandvenainaans 3(3-0-9)
Mathematical Physics

FvrisAunau : aidl
A195UNYIIYIV

N1TIATIEIINMESHaTINING HanTuvesiiuyUsidedou aunseyiusiagaunIseuius
oy Heiduiiiay aunsuySiesiasnisuuasuuuysies nsulamiuany waandaveen1swusiu N3
Ussgnanudeymmeildnd

Vector analysis and matrices. Functions of a complex variable. Ordinary and partial
differential equation. Special functions. Fourier series and Fourier transform. Laplace

transform. Calculus of variations. Applications for physics problems.
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PHY 504 NaANAASIIIEEHR 3(3-0-9)
Statistical Mechanics
ydeduniou : 1l
AB5UI8IN
gauwarans ndnvhlvesnamanfideadd towmndauvulalasaluddanluida wazun

suamlulifa LidgauARLuUAIBUAL N15UsTENANamansdEdanuszuuse 9 lawi Auseu
Iz uveIunls NSUHSIE Vaingean wazENINITIMNNLURAN
Thermodynamics. General principles of statistical mechanics. Microcanonical,

canonical and grand canonical ensembles. Quantum ideal gas. Applications of quantum
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statistics to other systems; the specific heat capacity of a solid, blackbody radiation and

paramagnetism.

14

NAaANSN1SISaus ;

Y

1. {3uannsoeiuig warinneviesslivanalunsudlanddamiiussgndlivaniluves
namansideans ewwdanuululasaluiifaanludda uazunsuanluilda uiagauni
LUUAIBUAL |iUsTUUANS 9 laun Anusaudumzlureuds nMsudsidvesingan was
asmTuInLURnlel

2. fi3suamnsnainnuduiusnadamanuiedrasunnnisainsidndiussgndld

NENNNSVDINAFANSLTIADA LS

PHY 600 YaqAans 3(3-0-9)
Material Science
ydeAunauy : 14l
AB5U18I
asarany vesduavaugala madsumauaznislinuiou laveuagelany asna

[y

i lanewanves wdnuazlildman Jaouwslin Yagneduwes JanUszneulassasisuazauifnig
NEANYDITAAFG

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.

o ¢ = 14

NAANWINIILIBUS :

1. fi3gua1unsnesune wagiasziegralivaralunisuiland dymnineidesiulans

alavie @150 Tanesnilin Taawedwes Janusenau wazautinianieninuesian

RNENE
2. fiRguauNIaasNAudiusneatiaman SusawuUIaeIingItaeiuUsINgN13aing
Handnialudanla
PHY 660 NOBIAUINAIBUAY 3(3-0-9)

Quantum Field Theory
ArdaAunau : laidl
A95UNETIEAYN
aumnaadn noufiised meulnetuvesauuainats aumanafidedou aunisauiu-

Aa o

YIUWDDT NYUHAUINLND AUNINTVONT AUINTIUNTATE naransudimdnluinTenroudy
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wrunlneduiy aunnfusn wrsndresiusnuasfivadaadedn Suedtalawdy uuusiass
DUNIAYATIU

Classical Field, Noether’s Theorem, Quantization of Scalar Fields, Complex Scalar
Fields, Lipmann-Schwinger Equation, gauge field theory, gsauge symmetry, Interacting Fields,
Quantum Electrodynamics, Feynman diagram, Dirac Field, Dirac Matrices and Clifford Algebra,
Renormalization, Standard Model of Elementary Particles

NAANSNISE38U

1.

.

CaNle

SEUAINITABTUIY WAL ILATIENENNTNANATILUIAANUFIU TIUNIFURUUYDS

ELY

AfinAERsIuNguauumausule
2. fiFBuaNTead A NENRUSNIAAlnAAASUTELUUIIABIYDIUTING NTAINISTHANET

Ussgndlduannisvemguiauuaioudule

PHY 700 msgeasTuldainermansuazmalulad 3(1-4-9)
Communication in Science and Technology

AyrUsAuneu : 1uddl
AN95UNETIYN

AMwsNveInseasmManemaniuasmaluladluanissedl 21 medeuddneimans
uazmelulad: unmnuAvinisuarnssea MadeuRsiuinemaniuazimaluladdmivgau
vhluiildfiugnu nsyaieafuinerman fuasmaluladogndliiuments msthaueuniauas
mMsuansianinsadeaslumdnermansuazimalulad mshiauoruasaumdludnvazvesdoya
(infographic) Msassuuusiassmanisaneiieldlunisdeasmanemansuazmelulad nsld
domedenuiiintulmiooulaflunsdeansinermaniuasmalulad

Overview of science and technology communication in the 21st century, Writing for
science and technology: academic articles and reports, Public writing for science and
technology, Informal speaking about science and technology, Oral presentations skills for
communication in science and technology, infographic presentation, creating educational
media and tools for teaching science and technology communication, Using social network
and online resources as learning tools for communicating science and technology.
HAAWSN1TITEUS :

1. {S8UaN1I0AUAULASTEUUNANIYINIG NMTTIBNUNIUINGIFEAT bazuNAIIY

Fuinenmansuazmaluladdmiugauitiluilidtug

Ql =

2. fissuanunsodeasuazinauaieivivenmansuazinalulagegisliidumenisla
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PHY 701 Wandsauae 3(3-0-9)
Contemporary Physics
AUsAunou : laidl
AN95UNYI18UN
Widesimadelunuidemsi@ndaivinng q namansiand namansaiaudy Induwan

o a

AAnATIAUI NANFVDIFANTAIULUYL N1TINADINIAMAFIANSVDITLUUNENA LT UEY N15918949

(%
a s v U aa s

luana Wandiedes Maumanitugs #dnda1siarans Taland Tanmansuazianininssy
welladulu nMsfnwiand way Wdedufiiadestuiand

Contemporary topics in various fields of physics research; classical mechanics;
quantum mechanics; electromagnetic; computational physics; condensed matter physics;
mathematical modeling of non-linear physical systems; molecular modeling; nuclear physics;
advanced optics; astrophysics; biophysics; material science and engineering; nanotechnology;
physics education and other topics related physics.
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NAANSNISIS8U

Cafle
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1. fieuanansaduAuLazTIuTlamdUymnineitesiuiidenie 9 vemsideimuniand

Tase
2. JisuannsnaiuneiazasiaudrfyveslandUgmiineitesiuidesne o veanis
a v v aa 6 1 C% 1%
WeWauAandsmadiale
3. {lisuanunsauilandUgvuasdnavaifediulanddymiiieidesiuiidenis 4 veenis
Rewwuidndnuadeligouinlalasgagnaes
PHY 702 NAAEASAIDUANTUES 3(3-0-9)

Advanced Quantum Mechanics
deduniou : laidl
A95UNYTI8UN
a U a a 66 a U oaa s aa s
aluazluududayuuesatuy nsussyndlingualeuduilandvetesnon Wandves
a a aa ¢ aa ¢ < A Y EIEVANRY)
fuedva Wandvesluianauavi@ndaniugvoauds synanuileuiunnusens aunsaauduing
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Spin and spin angular momentum. Applications to atomic, nuclear, molecular and
solid-state physics. Identical particles. Relativistic wave equations and introduction to

relativistic quantum mechanics.

14

NAANSNISE38US ;

Y
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1. fissuaiunsneduiguariinsgiegeilivanaluinlandlgyminfeitdesivaluuay
Tuuigayuvesatula
v A v a ¢ a ) a o aa ¢ aa ¢ a a
2. Jissuaninsoduaukas s zineiiunguaeuduildndvetesney Hdndveslluafea
Handvedluanauasid@ndaniuzveuds symaimdoudunnlszns auniseauduive
anle
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PHY 703  wufjusimdnlnfinduge 3(3-0-9)
Advanced Electromagnetic Theory

AyrUsAuneu : 1udl

AN95UNYI18UN

maunlianliihlaznspdouivesnau vewirdu wasulazluuudiuluauy vguins

WHS9E N19N58LTIUATNITLALIUY NRYFUNMENINTLAY QUAIEASLASNAAIEATVDIYNIAT
‘:1' g &
maauwmammmqa
Plane electromagnetic waves and wave propagation. Waveguide. Energy and
momentum in the field. Radiation theory, scattering and diffraction. Special theory of relativity.

Kinematics and dynamics of relativistic particles.

HAAWSNSISUS :

e A Y oA

1. fiSsuanunsodurunazesuiglanddymyaii@ndMineadestumdumsimaniviiag nns

eXe
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N32L3UazNITEYNVY Nuiduimsnmiitaula
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PHY 704  Wandaauzvasudedugs 3(3-0-9)
Advanced Solid State Physics

AvUsAunou ; laidl

A195UNYI18UN

a

autfineladidingsn andfvnsudman audfiniwas anuldanysaivewdn navesaungll

Y
1 wazanwingeenn
Dielectric properties. Magnetic properties. Optical properties. Crystal imperfections.
Low - temperature effects and superconductivity
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Literature review, oral presentation, and discussion by the participating graduate

students on physics topics in relation to their research interest.
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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.
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PHY 710 gunsalBiannsalindidenraudy 3(3-0-9)
Quantum Electronics Devices
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Topological insulator, Dirac and Weyl materials, Quantum transport, the concept of

quantized conductance, Quantum Tunneling device, Non-trivial transistor, Spintronics
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Advanced Quantum Information and Quantum Computation
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9ane37iu HHL, QAOA, VQE uaviegenisuszyndldlunisundymsing o msdsadie
uiiluloRanannvestoyaiiemendy; ndnnsihauvessmeuduasufiameifiaiislngedszuums
Wandene 9, MsiinsiadulagNIswANIenaRAiIE; IBNSinsTiakuy RSA wazlomaniaziin
AulivaenfieanNAIUALTaNesINYed Shor; NSHANTILNLIINTALTIATDUANKUY BB8Y Lay
E91; NMIATIenANLUaensiuveIn1swand enayuainsiadenisudiy; ansiunisimumelulad
nsdeaadameusilutiagiu

HHL, QAOA and VQE algorithms, and their applications; Quantum error-correcting code;
Physical realization of quantum computer in different platforms; Basic cryptography and key
distribution; RSA protocol and Shor’s algorithm; BB84 and E91 protocols; Security analysis of
quantum key distribution; Overview of current progress in quantum communication
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PHY 720 TangIuAITUBUTEAUUILY 3(3-0-9)
Carbon-based Nanomaterials
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Study of physical and chemical properties of carbon-based nanomaterials, such as
fullerenes, carbon nanotubes, graphene, diamond-like carbon, carbon nanodot and graphene

quantum dots. Methods to synthesize and characterize these materials and their applications.
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PHY 721  Jaquilutiuge 3(3-0-9)
Advanced Nanomaterials
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Advanced nanomaterials. Nano-metal, non-metal and semiconductors. Nano-ferrous
and nonferrous alloys. Nano-ceramic materials. Nano-materials thin films. Composite
nanomaterials. Physical properties of various nanomaterials.
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PHY 722 nsfnwdnuusiawzdugesiaquazmaiianaiiesie 3 (3-0-9)
Advanced Characterization of Materials and Analytical Techniques
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Ya30zMal LAResTnTuALAENIINTERITeNioEng indesinfiuiifuazanudugnsureiiess

This course focuses on the characterization of materials along with analytical
techniques and interpretation in material science and material engineering using advanced
instruments such as High-resolution scanning electron microscopy (SEM), High resolution
transmission electron microscopy (TEM), Scanning tunneling microscopy (STM), Atomic force
microscopy (AFM), X-ray photoelectron spectroscopy (XPS), Neutron Activation Analysis (NAA),
X-ray diffraction (XRD), Raman spectroscopy, Fourier transform infrared spectroscopy (FTIR),
Thermogravimetric Analyzer (TGA), Atomic absorption spectroscopy (AAS), Particle size
distribution analyzer, Surface area and porosity analyzer (BET)
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PHY 723 BanlnsalunazTanuuuiduleunly (3-0-9)
Electrospinning and Nanofibrous Material
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Fundamentals of electrospinning, electrospinning process, characterization of
electrospun nanofibers, modeling and simulation of electrospinning process, electrospun
polymer nanofibers, electrospun ceramic and composite nanofibers, applications of
electrospun nanofibers.
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Theory of Soft Matters
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Principles of physics, behavior, and physical and chemical properties of soft matters.

Applications soft matters in current technology.

[ 4 a 14
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PHY 725 nsussenaauaininlumalulaguily 3(3-0-9)
Electrochemical Applications in Nanotechnology
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Principles of electrochemistry, electrochemical characterization of nanomaterials,

electrochemical techniques for biosensor, supercapacitor and battery.
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Nano-Biomaterials
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Properties of nano-biomaterials; types of nano-biomaterials; processing of nano-
biomaterials; characterization and analysis of nano-biomaterials; biological testing of nano-
biomaterials; degradation of nano-biomaterials in the biological environment; applications of

nano-biomaterials in medical, tissue engineering; novel research topic in nano-biomaterials.
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PHY 727 waluladiduuraiioauian 3(3-0-9)
Thin Film Technology for the Future
yrUsAunau : laidl
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Ultrathin film using ultrahigh vacuum, Solution-based thin film deposition technique,

Flexible transparent conducting electrodes (replace ITO), Flexible metal oxide thin film
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transistors, Metal-organic framework (MOF) thin film, Foldable displays (LCD, AMOLED),
Graphene-based interconnections, Thin film solar cell, Quantum-well thin film devices,
Magnetic thin film devices, Piezoelectric thin-film sensor, Thermoelectric thin-film sensor,
Smart sensors in medical, health care and loT, Thin film battery, Electrochromic device, and

Radiative cooling films.
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Special Topics in Material Physics and
Nanotechnology
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Topics related to current interests in material physics and nanotechnology.
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Luminescence and Scintillation in Solid State Materials
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This course aims to emphasize on the understandings of the energy bands in solid
state, excitation and emission spectra, Decay kinetics, Scintillation 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, industry and novel research topics in scintillation
materials.
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Advanced Nuclear Physics
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Electromagnetic properties of nucleus, Radioactive decay of nuclear particles, Type of
nuclear models and nuclear reactions, Electromagnetic interaction with nucleus, Nuclear
instruments and experimental methods.
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PHY 740 NAUAEATITIAIDUAY 3(3-0-9)
Quantum Optics
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Field quantization, coherent states, emission and absorption of radiation by atoms,
quantum coherence functions, beam splitters and interferometers, photons and photon
sources, photon anti-bunching, spontaneous parametric down-conversion, Hong-Ou-Mandel
interferometer, optical test of quantum mechanics, quantum eraser, induced coherence,
entanglement, photodetection techniques, quantum noise, squeezing experiments,
applications of squeezed light, quantum non-demolition (QND) measurements, fundamental
tests of quantum mechanics, photons as qubits, heralded single photons, characterizing
photonic qubits
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Laser in Medical Physics
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Light properties and relevant theories; fundamental principles of different type of
lasers, properties of laser beam; interaction of radiation and matters/tissues, optical wave
propagation through optical media; design of laser systems in medical physics and
applications, laser system setup and layout, and laser safety; exemplary of research articles
for laser applications in medical physics.
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Theory of Superconductivity
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Principles of Superconductivity, London equations, Penetration depth in
superconductor, Coherence Length, Meissner effect, Type-I and Type-lIl, superconductors, BCS
theory, BdG equations, Andreev reflection, Josephson effect, Pi-Josephson junctions,
Superconducting quantum interference device, High-Tc superconductor
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PHY 761 wuniilalalaslaunding 3(3-0-9)
Magnetohydrodynamics
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Revision of basic concepts in fluid dynamics. Solution of the Navier-Stokes equation in different
geometries, magnetohydrodynamics approximation. Derivation of the basic MHD model from
the Boltzmann equation. MHD stability theory including the Energy Principle. Interchange
instability. Ballooning modes. Second region of stability, and external kink modes. Linearization
of the motion equations. Waves in plasma.
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Fundamental concepts in High Performance Computing. Shared memory programming
(OpenMP). Message passing programming (MPI). GPU programming. Parallel decomposition.
Performance measurement and analysis. High performance I/O. High performance networking.
High Performance Computing systems. Typical scientific applications.
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Topics related to current interests in physics.
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A course designed to provide opportunities for self-study and research under the
supervision of the instructor.
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A course designed to provide opportunities for self-study and research under the
supervision of the instructor.
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