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S1873%91
1. NUINIBIVIAY U 14 wdaein

511 583 Wnseadamansamsunand 3(3-0-6)
(Mathematical Methods for Physicists)

514 501 NaAERIAANAAN 3(3-0-6)
(Classical Mechanics)

514 502 nguiuiwantai 3(3-0-6)
(Electromagnetic Theory)

514 503 V196 AI0URAY 1 3(3-0-6)
(Quantum Theory )

514 691 duyun 1 1(0-2-1)
(Seminar 1)

514 692 duaun 2 1(0-2-1)
(Seminar II)

2. yuandvden uiulidesnin 12 wdedn (@endulanle)
2.1 ngUIVIMYuY

514 511 nNaeFansatm 3(3-0-6)
(Statistical Mechanics)

514 512 VI uf) AU 2 3(3-0-6)
(Quantum Theory II)

514 513 weslulaurdng 3(3-0-6)
(Thermodynamics)

514 514 WandigsAuaon 3(3-0-6)
(Computational Physics)

514 515 Sosfnanznail@nd 3(3-0-6)

(Selected Topics in Physics)

2.2 ngudvimalulagndseu

514 521 walulagndanuedeindluguainuiou 3(3-0-6)
(Solar Thermal Technology)

514 522 nsudasmasnusdorindlaenszuiunsinlalianidn 3(3-0-6)
(Solar Energy Photovoltaic Conversion)

514 523 Sadenving 3(3-0-6)
(Solar Radiation)

514 524 wAlulagnseulismenasnusideying 3(3-0-6)

(Solar Drying Technology)
514 525 1303ARNIZIANALUTAENE 19U 3(3-0-6)
(Selected Topics in Energy Technology)
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2.3 ngudyandusseinia

514 531 W@ndussenne 3(3-0-6)
(Atmospheric Physics)

514 532 Wandvassluniguda 3(2-3-4)
(Physics of Remote Sensing)

514 533 WAFENSUIILINA 3(3-0-6)
(Atmospheric Dynamics)

514 534 anllesdnen 3(3-0-6)
(Meteorology)

514 535 wannsNalEnddeundou 3(3-0-6)
(Principles of Environmental Physics)

514 536 MsTansauiandussennia 3(3-0-6)

(Measurement in Atmospheric Physics)
514 537 3RIAALRNIENIINYIFIEASUTTEINA 3(3-0-6)

(Selected Topics in Atmospheric Science)

a <

2.4 nguivdundesnand

514 541 TuedesiandUuas 3(3-0-6)
(Advanced Nuclear Physics)
514 542 esAnNEnelundesiand 3(3-0-6)

(Selected Topics in Nuclear Physics)

2.5 ngudYviAuAEns

514 551 ViruAansUszand 3(3-0-6)
(Applied Optics)

514 552 LLraskasNITUTEENA 3(3-0-6)
(Laser and Applications)

514 553 AAUMEAATHALUN 3(3-0-6)
(Thin Film Optics)

514 554 Sosdmaniznseatlndidnnseind 3(3-0-6)

(Selected Topics in Optoelectronics)

2.6 nguIv1ianAEns

514 561 lgananaiand 3(3-0-6)
(Solid State Physics)

514 562 Sosfnanzmaledaanniiang 3(3-0-6)
(Selected Topics in Solid State Physics)

514 563 NANAENS SN 3(3-0-6)
(X-ray Crystallography)

514 564 ansniasat 3(3-0-6)

(Semiconductor)
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514 565 Sesfmameneansilnindsean 3(3-0-6)

(Selected Topics in Superconductors)

514 566 msldindestiednsuiniand 3(3-0-6)
(Instrumentation for Physicists)

514 567 ‘Lo ALY 3(3-0-6)
(Modern Sensors)

514 568 Fanuiluwazuludidnnsednd 3(3-0-6)
(Nanomaterials and Nanoelectronics)

514 569 Handvosnistudindeyausvan 3(3-0-6)
(Physics of Magnetic Recording)

514 570 WandWauuna 3(3-0-6)
(Thin Film Physics)

514 571 NsANYIANYALIANIEIDI3En 3(3-0-6)

(Materials Characterization)
514 572 Teinuaiwan 3(3-0-6)
(Magnetic Materials)

3. Anendnwus @afguwi) 12 miiein

514 693 Ingdnus fAfgumn 12 daein
(Thesis)

ANB5UY5183UN

511 583 ASnN1smenninAansausuLnWand 3(3-0-6)

(Mathematical Methods for Physicists)

nnwesuaziuyEng iuwedidedu fuvndou auniseyiud daddufiay eynsu
WiFes nMsuvasduiinta aunsduiinta seideuTaideiuay fadunisnseaneda

Vectors and matrices, Introduction to tensor, Complex variables, Differential
equations, Special functions, Fourier series, Integral transforms, Integral equations, Numerical

methods, Distribution functions.

514 501 nafdnsAaTEaaN 3(3-0-6)
(Classical Mechanics)
mimﬁauﬁﬁuaqaqmﬂ ammimimﬁlauﬁmaamﬂsaﬁ aumimsmﬁauﬁmaamﬁaﬁu 13
wlasmuetifa aunisandiadu-a1lad
Motions of particles, Lagrangian’s equations motions, Hamilton’s equations of

motion, Canonical transformations, Hamilton-Jacobi equations.
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514 502 ngefuaiindnivii 3(3-0-6)
(Electromagnetic Theory)
1‘1/\I‘Wwa5m LLliL‘Vlgﬂﬁﬁm ﬁﬂJﬂ']iLLllﬂ‘ﬁL’Jaé ﬂ’]ﬁLﬂgﬁJUﬁ‘U@Qﬂa‘luLLﬁL%ﬁﬂlWﬁ"l ﬂ’]iLLﬁ\iﬂ’gu
widiwdnlnln
Electrostatics, Magnetostatics, Maxwell’s equations, Propagation of electromagnetic

waves, Radiation of electromagnetic waves.

514 503 NQE)AIBUAY 1 3(3-0-6)
(Quantum Theory 1)
WALNSTINAAANSARLLAY NTLUaAINLNIY ﬁﬂéquéﬂmﬂ NOBHNIINTLLI
Development of wave mechanics and interpretation, Central potential, Scattering
theory.

514 511 nafaNSan A 3(3-0-6)
(Statistical Mechanics)
NaManIannAaadn AUENARDBIYENUADLATLNTUANIUDNAADDIYRLLUAD NAFEAS
atfnteudy wosliufiawuvaauni Tuawfawuuaauad vdefiiiyninamansats
Classical statistical mechanics, Canonical ensemble and grand canonical ensemble,

Quantum statistical mechanics, Ideal Fermi gas, Ideal Bose gas, Special topics in statistical

mechanics.
514 512 N EIAIDUAN 2 3(3-0-6)
(Quantum Theory 1)
JveAUnaY: 514 503 NguAIOUTY 1
finsevinkasidnne auuing nqudsuniu ankuulawwdsn nszuiunseisulngi
GON

Operators and observables, Symmetries, Perturbation theory, Heisenberg pictures,

Second quantization method.

514 513 waslulaunsing 3(3-0-6)

(Thermodynamics)

LUIAALATEINTY ﬁ‘aui%admiama ammi%maaﬂLaaimzmmﬁmﬁuﬁwuﬁuﬂ—@L‘a’J:u
NSWUAUUARADY ANudUTLSKUUWINGLIad ladesnmvesseuumasiulauning Msussynd esly
Taunfinduwuudunaulaile

Concepts and postulates, Conditions of equilibrium, Euler’s equation and Gibbs-
Duhem relation, Legendre transformations, Maxwell relations, Stability of thermodynamic systems,

Applications, Irreversible thermodynamics.
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514 514 WanddeArun 3(3-0-6)
(Computational Physics)
aunsigAdagady N1sUszanaAlugLazn I SUTELI AN AUNTTOUNUSTEY
nsesunedayalulgeadi nsaswuuinasaindeya
Linear algebraic equations, Interpolation and extrapolation, Linear differential

equations, Statistical description of data, Data modeling.

514 515 FosAnannzynaiand 3(3-0-6)
(Selected Topics in Physics)
vhdefhiaulalullagtumeiiand
Topics of current interest in physics.

514 521 walulagndsnuidarningluguainuiou 3(3-0-6)

(Solar Thermal Technology)

Sidenfindilosiu Augruvesnisaremainudeudivivaudiundinuedening
MmIuTdeniing alulagndenuideniindlusuauiou

Introduction to solar radiation, Fundamentals of heat transfers in solar energy,

Solar collector, Solar thermal technologies.

514 522 nsulasndsnussdeniindlaenszurunisinlaliandn 3(3-0-6)

(Solar Energy Photovoltaic Conversion)

Sidendind nouiibestuvesansieini waduaseniinduazusingnisalinlalianidn
ANANYZIANITYRLEAALARINg Tanuasmalulagnsianwadiasenfing MsUssendaauataniing
NIATLINVUIARAL VBN TN ULATEFAT

Solar radiation, Basic semiconductor theory, Solar cell and photovoltaic effect,
Solar cell characteristics, Materials and production technology of solar cell, Applications of solar

cell, Dimensioning and economic considerations.

514 523 Sedoniing 3(3-0-6)
(Solar Radiation)
auUiRn19591ANNY95 @099 SIFD1REUINUITYINIALAN UTTENNALANLALNATILAD

ind Sedorfindneldaniizriesihiusmanue nsmarfsdeniindaindeyanindrgandiied n1s
n¥adeiing MaUszynalddeyasideniing

Zo
f2\D))
(0]
2

Geometrical properties of solar radiation, Extraterrestrial solar radiation, Earth
atmosphere and its effect on solar radiation, Solar radiation under cloudless skies, Calculation of
solar radiation from satellite image data, Measurements of solar radiation, Applications of solar

radiation data.
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514 524 waluladnisaunkedrendsauisdending 3(3-0-6)

(Solar Drying Technology)

Sidenfindidesdiy fugmuvesnistemaniuiou nénnseunie wdosouuramdsauied
97ing N1591ABUULATDIOUWTING LS EeTind

Introduction to solar radiation, Fundamentals of heat transfers, Principles of drying,

Solar dryer, Modeling of solar dryer.

514 525 Bosdnaniznemaluladndesy 3(3-0-6)
(Selected Topics in Energy Technology)
vdefhiaulalutlagiumaiumaluladndanu
Topics of current interest in energy technology.

514 531 Adndussenie 3(3-0-6)
(Atmospheric Physics)
ussenAlan wilussennie Sedluussennia weslulaunfindvesussennid Adndvesus
WAFNERTUTIEINA
The Earth’s atmosphere, Atmospheric chemistry, Atmospheric radiation,

Atmospheric thermodynamics, Cloud physics, Atmospheric dynamics.

514 532 Wandvaslanwuds 3(2-3-4)
(Physics of Remote Sensing)
wdnnsmeiandieafuiluneudanafienlaedudunssuiunisunsed  ssuufiu

Juiindeyauagn1suseanananm
Physical principles of satellite remote sensing with emphasis on radiation process,

Data acquisition systems and image processing.

514 533 WAAAATUTTIINA 3(3-0-6)

(Atmospheric Dynamics)

adiaransiugiudmiunamansusseinia  ussugiuluusseniaagngnisousng
SruUnanegededinen amamﬂwa ms‘dizqmﬁwamam%UiiﬂﬁﬂﬁﬂiussuuqﬁaﬁﬂﬂﬂLLU‘UG}'N‘]

Basic mathematics for atmospheric dynamics, Fundamental forces in the
atmosphere and conservation laws, Meteorological coordinate systems, Balanced flow, Applications

of atmospheric dynamics in different climate systems.

514 534 anileuinegn 3(3-0-6)
(Meteorology)
ussenAlan Ssdeving ERVERRRRRT AMUTY MAIULLLLAZINE NSLinwaLaY
wenain AuneeAALaTaY Uﬁﬂﬂgﬂ’]i@im'}qqqﬁaﬁwmNaﬂizwuGiaﬂ’l‘ﬁL‘LJﬁsJuLLUaﬂaﬂ’lwmmﬂ
The Earth’s atmosphere, Solar radiation, Air temperature, Humidity, Condensation
and cloud, Cloud formation and precipitation, Air pressure and winds, Meteorological phenomena,

Impact of climate change.
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514 535 wanmmeiandfeunndou 3(3-0-6)
(Principles of Environmental Physics)
Yutenailanddsuinden nuesuia ngnsdndss mssemlumuiy MIdema
You msthewena aunanmdou maussadludainden
Scope of environmental physics, Gas laws, Transport laws, Momentum transfer,

Heat transfer, Mass transfer, Heat balance, Radiation in environment.

514 536 nsdIanneanuidndussennie 3(3-0-6)
(Measurement in Atmospheric Physics)
nsdunanisaiuaznsianauiidndussenia wissilofnniafiuAuuazaiioy nns

aoufisuinmsguedesiioianisi@ndussennia
Atmospheric  observations and measurements, Ground and satellite-based

instruments, Calibrations of atmospheric physic instruments.

514 537 LIDIANLRANIENIINIANEATUTTEINA 3(3-0-6)
(Selected Topics in Atmospheric Science)
denuraulaIngFmansuIIeINe

Topics of current interest in atmospheric science.

514 541 fndesianddugs 3(3-0-6)
(Advanced Nuclear Physics)
lassasivestinnded wsstndes Ufisentiundes naesudedes duadesilydu way
Tuede sty wuudiaewesilundua Handvesouninyagiu
Nuclear structure, Nuclear forces, Nuclear reactions, Nuclear energy, Nuclear fission
and fusion, Nuclear models, Physics of fundamental particles.
514 542 Fosdnanzmaiundesiand 3(3-0-6)
(Selected Topics in Nuclear Physics)
Svdunou: 514 541 GundesAanaTugs
vhdefhiaulalullagtumatiandesiiand
Topics of current interest in nuclear physics.

514 551 viAuAansusTend 3(3-0-6)
(Applied Optics)
viryunsal wiwes wweasuazn1suszend selans il iduletiuas Weumansuuuldigady
Optical instrument, Maser, Laser and applications, Holography, Fiber optics, Non-

linear optics.
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514 552 LaLasuaznsUszend 3(3-0-6)

(Laser and Applications)

wanmsiawes  n1sTanaznIsnsiadeuieawes  selansiil nsdeansdieual
nszvaunsidiamesiunulansuazelane anulasanslunisldiaes

Laser principles, Detections and measurements using laser, Holography, Optical

communication, Laser processing of metals and non-metals, Laser safety.

514 553 NAUAEASHANUS 3(3-0-6)

(Thin Film Optics)

aunsveungaddviuaauwimdnliiluauuiodsr ndnnisvesiirurman gy
U9 MsavieuLazNMsTne LA sesResTwinauIiendewiln nsaseuLarmsTme e
fiRasinan

Maxwell’s equation for electromagnetic wave in an isotropic dielectric, Principle of
thin film optics, The reflection and refraction of light on a boundary between two isotropic

dielectrics, The reflection and refraction of light at several refracting surfaces.

514 554 Basdnanizniseaulndiinnseiind 3(3-0-6)
(Selected Topics in Optoelectronics)
demiaulalutagiumseeulndidnnseiind

Topics of current interest in optoelectronics.

514 561 lwanamanand 3(3-0-6)

(Solid State Physics)

JveAUnaw: 514 503 NguAIOUFY 1

VU LAUNNIUVD IV mqwﬁ&ﬁﬂmamﬁm NQUUNUABY N1IAIALATIATS
LOUNSIUYBIBIANATOU duNITENsVs-laa n1sfnwlanessl Usingnisalineanaiou-daiu Sldnaseu
Tuveaudeilsidundn autRvesnisvudduvesdiodugiu

Band theory of solids, One electron theory, Bloch theorem, Electronic band
structure calculations, Hartree-Fock equation, Fermi surface studies, De Haas-van Alphen effects,

Electrons in noncrystalline solids, Transport properties of amorphous solids.

514 562 Sosdaaniznslednamaiand 3(3-0-6)
(Selected Topics in Solid State Physics)
Fouly : lngnrudugouyeinniviiGng
vhtefhhaulalullagtumalsdaanaiidnd

Topics of current interest in solid state physics.
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514 563 NANAYEAS SN 3(3-0-6)

(X-ray Crystallography)

nsnszridsanasuazalngy MaiuRuTINeINdivesleya nguivesiiuszneu
Tassaauazmsdanszsivises JymiBouna Fezneuntin Fassinasign a5 FBnmes Uy
Fumislassaandn mnueanedoudduuasdsruy naldanlassaiiawdn

Symmetry operations and space groups, Intensity-data collection, Theory of
structure factors and Fourier synthesis, Phase problems. Heavy-atom methods, Trial-and-error
methods, Direct methods, Vector methods, Methods of refining crystal structures, Random and

systematic errors, Derived results of crystal structures.

514 564 ansnesiatin 3(3-0-6)
(Semiconductor)
andfidosuvesdidinasouluansiisinh anssiiluanzauns Ussanmeluansis
fh neTnauTRfuguvesansiafah
Introduction to property of electrons in semiconductors, Semiconductors in

equilibrium, Charge carriers in semiconductors, Measurement of basic properties of semiconductors.

514 565 Sasdaanzneaisaatilniideean 3(3-0-6)
(Selected Topics in Superconductors)
deniaulalulagdunsansinilniigsesn

Topics of current interest in superconductors.

514 566 msldin3asfiodmutniland 3(3-0-6)
(Instrumentation for Physicists)
nsUszgndldsruuiadesiiodidnnsednd n1siiaszvinees nsesdeduiinuauuy
WaUYABNLAZLUUAIYA QUﬂﬁiﬂLLazLﬂ%aﬂﬁa’?ﬂ
Applications of electronic instrument systems, Analysis of circuits, Analog and digital

recording instruments, Measuring devices and instruments.

514 567 \WuLwasyAln 3(3-0-6)
(Modern Sensors)
nENNTLALALENBATIANIENINIEATHYBNTULed nadeudenididnnsedndfu
wwwas nsadswees waluladiwuireslutagiu
Principles and physical characteristics of sensors, Electronic interfacing with sensors,

Fabrication of sensors, Current sensor technology.
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514 568 Fanunlunazunludidnnseling 3(3-0-6)
(Nanomaterials and Nanoelectronics)
uluwaluladifesiunagnsussgnd nsadefaquazaunsaiunlu audnuuzianenis
menmvesiaguily wiludidnvseiind
Introduction to nanotechnology and applications, Fabrication of nanomaterials and

nanodevices, Physical characteristics of nanomaterials, Nanoelectronics.

514 569 Wandvasnistuiindayausivnin 3(3-0-6)
(Physics of Magnetic Recording)
Andvasmstiufindeyaushndnidowiu uiudufindoya nszvaunisdounazeiu ns
asanaiminiules waluladnstuiindeyauiminiudeqiu
Introduction to physics of magnetic recording, Recording media, Write and read

processes, Micromagnetic simulation, Current magnetic recording technologies.

514 570 WandWauung 3(3-0-6)

(Thin Film Physics)

Lwﬂiuiaﬁqmmgmmﬁaﬁu nsideulagloaidand Indaafaisauaznalant AszUIUNIg
alomase mainfdukazlaseasne iiwnnd n1sfinwdnuazianizvesildauune Jagiauuisasnis
Uszgnd

Introduction to vacuum technology, Physical vapor deposition, Glow discharges and
plasma, Sputtering processes, Film formation and structure, Epitaxy, Characterization of thin films,

Thin film materials and applications.

514 571 nsAnwIanBzlaNIZYaLdEn 3(3-0-6)
(Materials Characterization)
NSANHISNWAULLANIENIIAIEAN N19ATIEs1e maadl melaldn malas nneauseu
wasVNalmanaasian
Physical, structural, chemical, electrical, optical, thermal and magnetic

characterization of materials.

514 572 Tanuaman 3(3-0-6)
(Magnetic Materials)
ﬁll’lj}aﬁ/]’NLLliL‘Vié;ﬂﬂJ@ﬂﬁqi TaoluniuiduunarnisuunLuigy mm:ﬂmﬁmﬁ/\lais
woulmwelsuazes wasu Tawu winuiinueulelglngd
Magnetic properties of materials, Diamagnetism and paramagnetism, Ferro-

antiferro- and ferri- magnetic materials, Energy, Domain, Magnetic anisotropy.
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514 691 duun 1 1(0-2-1)
(Seminar )
Fouly: Inganudugenvesernsdgsuinvounangns
dumunluwhideiiaulalutiagiumsidnd

Seminar on topics of current interest in physics.

514 692 duaun 2 1(0-2-1)
(Seminar 11)
Fouly: Ingpnudugenvesernsdgsuinvouvangns
dunnludeiiaulalutiagtumeiiand vievhdesAfevesindnw
Seminar on topics of current interest in physics or the research topic undertaken by
the student.

514 693 Inetinus fiAdiauwin 12 wuaein
(Thesis)
Feludeiiaulamsiidnd Tunnuguaveseraseirunuineinug
Research on topics of interest in physics under supervision of thesis advisor(s).
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