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Plan A Type A2

Total credit a minimum of 38 credits
A. Coursework a minimum of 26 credits
1. Graduate courses a minimum of 26 credits

1.1 Field of concentration courses a minimum of 26 credits

1.1.1 Required courses 17 credits

217701 Mechanics for Applied Physics 3 credits

217703 Quantum Mechanics for Applied Physics 3 credits

217705 Electromagnetism for Applied Physics 3 credits

217707 Computation Methods for Physics Problems 2 credits

217708 Research Instruments and Data Analysis 2 credits

217717 Computation Methods for Physics Problems Laboratory 1 credit

217718 Research Instruments and Data Analysis Laboratory 1 credit
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217791 M.S. Seminar in Applied Physics 1 1 credit
217792 M.S. Seminar in Applied Physics 2 1 credit
1.1.2 Elective courses a minimum of 9 credits

A student may select any courses related to his/her thesis research from the following

courses.
207741 Theory of Solids 1 3 credits
207742 Theory of Solids 2 3 credits
217726 Solar Cell Technology 3 credits
217727 Fuel Cell Technology 3 credits
217733 Thermodynamics of Materials 1 3 credits
217734 Thermodynamics of Materials 2 3 credits
217744 Applied Crystallography 3 credits
217745 Physics of Dielectric 3 credits
217747 Gas Sensor Technology 3 credits
217751 Nanoscience 3 credits
217752 Nanotechnology 3 credits
217761 Atmospheric Physics 3 credits
217762 Atmospheric Modeling 3 credits
217763 Climate Change Assessment 3 credits
217773 Laser and Applied Optics 3 credits
217774 Optical Physics in condensed Matter 3 credits
217789 Selected Topics in Applied Physics 3 credits
217795 Special Problems in Applied Physics 3 credits

or select other related graduate courses approval of his/her advisor and the Graduate Program

Administrative committee.

1.2 Other courses -none
2. Advanced undergraduate courses -none-
B. Thesis
217799 M.S. Thesis 12 credits
C. Non-credit course

1.
2.

Graduate School’s requirement - a foreign language

Program’s requirement - None

D. Academic activities

Note :

The whole or part of a thesis must be published/accepted for publication in a journal or academic
media or presented in a conference with proceedings which have at least 1 full academic paper.

Moreover, at least one paper must have students’s name as the first author.

Elective Courses in 1.1.2 are courses in graduate level in Physics (207...), Applied Physics (217...) and
Teaching Physics (225....)
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(M.S. Seminar in Applied Physics 1)
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(M.S. Seminar in Applied Physics 2)

(2) BHARAE RN HAIIBA AN

207741

207742

217726

217727

217733

217734

217744

217745

217747
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(Fuel Cell Technology)
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(Thermodynamics of Materials 1)
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(Thermodynamics of Materials 2)
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Heyey ATTNANNUE FATIERS
SERINYAAR | AR N9
WRZAITH N1 WATNS
SuRaraL Wnalulad
NISHRNA
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207741 ngufrasuds 1 (Theory of Solid 1) . . . .
207742 ngufrasuds 2 (Theory of Solid 2) . . . . .
217701 nasansdmIURIndszynd o o o o © O
(Mechanics for Applied Physics
217703 nafARsAIBNANTIMSURRNAU sz nd o o o o o o o o o
(Quantum Mechanics for Applied
Physics)
217705 wiARnINHEmSLRRNF sz and . o | o o | o . .
(Electromagnetism for Applied
Physics)
217707 nsufitlyn AAndlagisAiuan . . . . . O . .
(Computation Methods for Physics
Problems)
217708 Lﬂ%@@ﬁ@%é’ﬂszﬁ’ug«mzms’imﬁzﬁ o o o o o J J o O O
#B3a (Research Instruments and Data
Analysis)
217717 UfiRnnsmsufitlynRandlaeds . o | o . . ® o | o
AW
(Computation Methods for Physics
Problems Laboratory)
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1.1 (1.2 |13 |14 |21 (2.2 |23 |24 |31 |32 |33 |41 |42 |43 |b1 |52 |53
217718 UfliRn1sia3acieddussiugeuazns ° | . . % ° |
Amsevidaya
(Research Instruments and Data
Analysis Laboratory)
217726 walulafiwadussaniing . J J . . . . J o o
(Solar Cell Technology)
217727 waluladiradiganie . J J . . . . J o o
(Fuel Cell Technology)
217733 waslulaunfinduasian 1 . o [ o | o o [ o | o . o
(Thermodynamics of Materials 1)
217734 wiaslulauinduasing 2 . e | o | o o | o | o . o
(Thermodynamics of Materials 2)
217744 wanenanslszynd . J J . o o o
(Applied Crystallography)
217745 Wandvaslndiannsn . o [ o | o o o o
(Physics of Dielectric)
217747 wialuladfnaauaas . o | o [ o o o o
(Gas Sensor Technology)
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11 |12 1.3 |14 |21 |22 |23 |24 |31 |32 |33 |41 |42 |43 |51 |52 |b3
217751 Ansnransuln . J J . J .
(Nanoscience)
217752 wilunalulad . . o . o o
(Nanotechnology)
217761 RAnFvasussaIne . J . J .
(Atmospheric Physics)
217762 AISIIRNBIKULLSIUIAA . o o . o o .
(Atmospheric Modeling)
217763 m‘sﬂ‘szLﬁumsmﬁﬂuuﬂmgﬁmmﬂ . o o o . . o o . .
(Climate Change Assessment)
217773 \avrasuasiANAanslszend . J J . J . . .
(Laser and Applied Optics)
217774 FNUANIUFIADINAITATLILIY o . . o . . o .
uazn1sUszend
(Optical Physics in Condensed
Matter)
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217791 AuuuSyayrnmeRAnd . J . . J . . . .
Uszend 1
(M.S. Seminar in Applied
Physics 1)
217792 FuunUSyyr e NAng . J . . J . . . .
Uszend 2
(M.S. Seminar in Applied
217789 viadiaiawienaNanduszand . . . . . . o o
(Selected Topics in Applied
Physics)
217795 gy iiAun1siZnduseynd . J . . . J o o
(Special problems in Applied
Physics)
217799 aﬂﬂﬁﬁwuﬁﬂ%wwﬁﬂ . . ° ° ° ° . . ° ° ) ° ° ° ° ° °
(M.S. Thesis)
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AANKIN 1

ATBBUIYANYMRLNSLUINIYT

9.NH. 741 (207741)  niquiuauds 1 3(3-0-6)
Theory of Solids 1
Foulafigaarurien : Gl
TnssasanAnuazniadeain aulifinianadon alnnsaudsss bulans noufiuoundsa
Usngnisolindaniinedidnasentuuoundssu ninanafeiai
Crystal structures and diffraction, thermal properties, free electron in metals, energy band theory, transport
phenomena of electrons in bands, semiconductor crystals.
NA.742 (207742)  viguiaewds 2 3(3-0-6)
Theory of Solids 2
Houlafidaarurien : 2.0a. 741 (207741)
SunatBe AN anRRBRNYENIeINAN aNTRnuIANIeIREn antmingands
Interactions in crystals, dielectric properties of crystals, magnetic properties of crystals, superconductivity.
2.1, 701 (217701)  nasmans@msuNEndlszand 3(3-0-6)
Mechanics for Applied Physics
Geulafidasriuten (13
narmansiadis nauginnsaysny mandeuiiuuuundndn namansaina1ed nannisundusfacii
waransusRafi annsusfiadi - anlal nsUszendlinarmaninamans afamansaosia warans
spsnauaznislsygnd inamaniuesva
Newtonian mechanics, conservation theorem, oscillatory motions, Lagrangian dynamics, Hamilton’s
principle, Hamiltonian dynamics, the Hamilton-Jacobi equation, applications of dynamic mechanics, fluid statics,
fluid dynamics and applications of fluid mechanics.
2.1, 703 (217703)  nasMERsABRANFMSURNRNAUsTynd 3(3-0-6)
Quantum Mechanics for Applied Physics
Goulaiigdariuten (13
yagmlunasaniaansin - tomanlonn  dawad HoyagnedreTuniedd n1sauuLUEaedn
AnARE A Blwdeueas TS nsliilAsnutasennismauaslusudindam  azaonlalaee
MW
Foundamental concepts quantum mechanics, eigenvalue problem, postulates, simple problems in one
dimension, harmonic oscillator, heisenberg uncertainty relations, rotational invariance and angular momentum,
hydrogen atom, spin.
9.1, 705 (217705)  wslinaniWdrdmsuREnduszand 3(3-0-6)
Electromagnetism for Applied Physics
Geulaigerunen (13
wneasinsed inadied wimdnaded nsdszgndlaunnbiiiuazwindnadad aunnsves
LHNFRAR IS UINTIUUTAIAN AT ARWLHIAEN TRLa N9 AR DITIZEIAAN SIRUATEENA Yiav
ARNLAT NI AR D mﬁﬂﬁ:qﬂm‘sﬁ%ﬂmuﬁLLﬁﬁﬁﬁmuLqm
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Vector analysis, electrostatic, magnetostatic, applications of electro and magneto static fields, Maxwell’s

equations for time-varying fields, electromagnetic waves and their propagation, radiation and antenna, waveguide

and resonant cavity, applications of time-varying fields.

a1, 707 (217707)  msufidymRAndlaedsaiuan 2(2-0-4)
Computation Methods for Physics Problems

Reuhfifesimden T8

mAnssidegauaznisulanindeya nsnassuaznsuilandifgmmeiandfapnenfiames uaz
S2UUNMIALATATLANSR [WsTR

Data analysis and data treatment, simulation and problem solving by using computation methods,
automatic measurement and control system.
2.W1. 708 (217708) Lﬂ%ﬂaﬁ@?ﬁmzﬁugaLmzmﬁmiﬁzﬁﬁﬂﬁa 2(2-0-4)

Research Instruments and Data Analysis
Renlfifesimten 2wy, 707 (217707)

o3 Alaea iauloand auwnlvaalnd s1am-minnsalnd WingRummend nadeauudonsstiand
@gﬂm‘iﬂumﬂm%@lﬁﬂmﬂu @gam‘iﬂumﬂm‘ﬂwmmm ﬂ"l‘ﬁLﬂ‘i’]ﬁﬁ@‘léﬂ’m‘izﬁ‘Llu’ﬁu NN9NTLLAINAULLIL
Fneswasn ialoasudn uaznismaspusNiRBenauaziiaszinnusoneneian

UV-VIS-NIR spectroscopy, Raman spectroscopy, photoluminescence, x-ray diffraction, electron microscopy,
scanning probe microscopy, nanoparticle analysis, Rutherford Back Scattering (RBS), Focused lon Beam (FIB) and
mechanical testing and thermal analysis of materials.

AN, 717 217717)  UfiBnrsnsuiidlymA@ndlagdiauan 1(0-3-0)
Computation Methods for Physics Problems Laboratory
Renlfifosimien T8

mshnsnziisyadaalisunsaudunnsneitns - msufilandifgmndaalisunssusumisnsionis a3
@ewnlusunsurenfanasuflandiloym  sawaguuazannseady  nssrassueuianila  nstlusunss
@adrydnuol gunsal fa3u8 Fulasdyno ssuuntadonse Tusunsuaauaness LR

Data analysis using spacesheet, problem solving using spacesheet, computer programming for solving
problem, random numbers and probabilities, Monte Carlo simulation, symbolic programming, sensor device,
interface systems, automatic control program.

AN 718 (217718)  UfiiRimsiasesiiaddesziugiuaznsiiasidiaya 1(0-3-0)
Research Instruments and Data Analysis Laboratory
Reuhififesimden oy 717 217717)

o3 Alawos tonlpens awnlnsalnd sw-awnlnsalnd Tnlngfumaond madsnundaeidiend
AVTIUANARSDIANATON  QANTIAUAERSINTUNIA AT ITIIMATEALWT Y MM9nsTRend LY
Snasedn ialpasudn uarnisveassusnABInauaziiaszininiauesian

UV-VIS-NIR spectroscopy, Raman spectroscopy, photoluminescence, x-ray diffraction, electron microscopy,
scanning probe microscopy, nanoparticle analysis, Rutherford Back Scattering (RBS), Focused lon Beam (FIB) and

mechanical testing and thermal analysis of materials.
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AW, 726 (217726)  walulafirasuasanfiag 3(3-0-6)

Solar Cell Technology
Geulafidasriunen (13
anuzresrauaenfing NRnfuasasumenfind wasuaseinddanew wagusenfindanstosai
Uszinvansdsenaumy Il uasvy V iwaduseeiiind Cu(nGa)Se, waduasefing upniflanmag(sd wad
usseAndRdanliuas  AduAIeNTeddunad  N1ITALATNNTMINANECIANNZ2RTARLEIENTRT  WHaARA
AMSUNTUSUUF9UT RN ENINY DU TRAUAIR AR
Status of solar cell, physics of the solar cell, silicon solar cells, compound semiconductor llI-V solar cells,
Cu(InGa)Se, solar cells, cadmium telluride solar cells, Dye-sensitized solar cells, organic solar cells, measurement
and characterization of solar cells, concepts for improving the efficiency of solar cells.
Ay, 727 217727)  walulafimadidainas 3(3-0-6)
Fuel Cell Technology
Govlafigasnunen (W3
uhgiradidemas Ussanessadidaimas gommamandidesduasadidomas Ussansnmaes
adidanas usiiiresmadidaimas nsdsiarquaziaasshuead danas n1atiemanasanly
waddamds  dmsznauuarianrousadidamanuudonnaisdy  nsenuuniraddemas niada
Ao Rrasaddanas WemAsdmiumadidemas nslazgndiiraddomas
An introduction to fuel cells, types of fuel cells, basic fuel cell thermodynamics, fuel cell efficiency,
operational fuel cell voltages, fuel cell charge and mass transport, heat transfer, fuel cell stack components and
materials, fuel cell stack design, fuel cell characterization, fuels for fuel cells, fuel cell applications.
a.WU. 733 (217733)  weslalawniinduasiag 1 3(3-0-6)
Thermodynamics of Materials 1
Govlafigasunen (W3
yunadieemasnlpufng ANARVBINTUATANNTITHATIN NOANTINVBIUTANENUATHITAZA
UNUNNLEALN RERANANALAL AN ANAUE TUNRINMUET  WNHATNLEAIN AR (RSN AL LWL LS 1aB9289
AITALANY  LATNITIATIEANNATHAIIHE DY
Review of thermodynamics, phase equilibrium and fundamental equations, the behaviour of gas mixtures
and solutions, binary phase diagrams and their relationship to free energy, ternary phase diagrams and solution
models, thermal analysis.
2.1l 734 (217734) Lwaﬁufmmﬁﬂﬁﬂmi'ﬁq 2 3(3-0-6)
Thermodynamics of Materials 2
Gowlafigainuian 2.1, 733 (217733)

a o

Usmngmaninagauny  uwadneeaad inuazuamniwwisuund sandlundn i dandl dnuoy
\fiuam, AndiAuRe, srdnsRatiuazenszing anwedewiBuaseen  rainafinlffisen ns
wasmalaenisiarfieduuaznisfivls

Absorption phenomena, concepts of electrochemistry and roubaix diagram, defect in crystals : point defects,
surfaces, interfaces and planar defects, atomic mobility, reaction rates, phase transformation by nucleation and

growth.
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2.1, 744 (217744)  wAnFERSUSzENA 3(3-0-6)

Applied Crystallography
Reuhfifesimden T8
DEADNUATNAN ANNIATIPLAT TN NN IHNAN fjvgmmmﬂmﬁ LLmﬁﬂmx‘lm‘inngﬂ
mMaRBiUeasIRend waznianasauignin  AnndNTSsdslRsssE e Anuaranifiasns s
ﬁ‘azglﬂﬁ sinaseulnlasalad nsudanauuunwnsReawnIesEinaTen  wadafiaeTunnsnsaeaay
ignnA Mawdsniganauaznansaesay KANT HanysoluaznisLszend
Atoms and crystals, point group and space group, symmetry in crystals, phase of matters , concept of phase
determination, x-ray diffraction and phases determination, relation between crystal structures and properties of
matters, applications, electron microscopy, interpretation of electron diffraction patterns, special techniques for
phase and structure determination, phase transition and its investigation, imperfect crystals and their applications.
2.1, 745 (217745) RAndvasindiannsn 3(3-0-6)
Physics of Dielectric
Reuhfifesimden T8
ndnyangqufaduuimdniiin  maiaiuesnlareudinds Twanlasduuaznnaienaans
AN ANETUIang saineiiinag Tulasnlndidnedn asledidnedn niadatszaninzanduianig
T nasienanInyng i Aauwendszy  uar  Usingniselianany qﬁﬂmﬁmﬁﬁﬂm’%mmzqﬁmiﬁﬁ
Aendas
Fundamental of electromagnetic theory, electrical conduction and photoconduction, electric polarization and
relaxation, relation with other electrical phenomena, microwave dielectrics, dielectric substances, charge carrier
injection from electrical contacts, electrical aging, discharge and breakdown phenomena, dielectric and related
devices.
AWl 747 (217747)  walula@ifnamauines 3(3-0-6)
Gas Sensor Technology
Renlfifosimien T8
wyi Brmesasesuuuansfisiintanzeanles faeugeduuy FET fremusesuuu@eiiuag i
HUTDSLULIBINEY AT SUUUIBIANE N FBse S uULBIA AR
Introduction, metal-oxide gas sensors, FET gas sensors, electrochemical gas sensors, optical gas sensors,
thermometric gas sensors, acoustic wave gas sensors.
Al 751 (217751)  Anersansuily 3(3-0-6)
Nanoscience
Renlfigosimten T8
Anemansubadodin  naransaeuiniussiuammnte Tasssdwddndeinduesiuiouasaes
AYNIATIAITE  NNARIATISLLULAILAZANNTY QoInAMARSIa9ssuLTidn Buazaznoudaes T
Tusiu Aidue windeds Burad uazszuuaug Adluanatinjndn Tassadnresiamlu nalneesgunsal
w1 lu
Introduction to nanoscience, quantum mechanics in nanosystems, electronic structures of surfaces and
nanoparticles, top down and bottom up syntheses, thermodynamics of self-organizing and self-assembling
systems e.g. proteins, DNA, membranes, micelles and other supramolecular systems, structure of nano-materials,

mechanism of nanodevices.
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AW, 752 (217752)  wilwnialulad 3(3-0-6)

Nanotechnology
Heulafigaariuien mwmﬁwﬁummm@ﬂ@u

AN lumalulad ff«gmﬁ‘iﬂumﬂm‘ﬁwmﬂ‘im mﬂﬁmmﬁ’mmmiquu%mﬁu m‘iﬁ‘izqﬂ(ﬁﬁ%
amluFnusineg sesianuazgUnsalauauily

Overview in nanotechnology, scanning probe microscopy, nanofabrication techniques, applications of
nanostructural materials and devices.

.. 761 (217761)  RAndeasusseInd 3(3-0-6)
Atmospheric Physics
Renlfifosimden 2wy, 701 (217701)

NANULENETRTUATANAAAINEDN ATALATEASUATIIINAFNERS (HUITIINIAIBIDINAUTILAY
21N Tﬂifﬂl,l,mmﬂ'ﬁzwuL%qqmmwamﬂm% ANMINAFNTAZUBIMATHUTIENNA  THIBLYALNA LTINS
panluLssENnA ﬂqﬂﬁﬂﬂaﬂﬂ"llﬂlﬁl%@u%u

Solar radiation and the heat balance, atmospheric statics and thermodynamics of dry and moist air, water
vapors and its thermodynamic effects, equation of atmospheric fluid mechanic, the planetary boundary layer,
atmospheric waves, tropical meteorology.

./, 762 (217762)  A1SITINBILULLSIUINTA 3(3-0-6)
Atmospheric Modeling
Henhfifewimden 2.y, 761 (217761)

ANNINEIBIINAERS RNl TURAARINNUALATANTINAN AR DTN ULAT LIRS
HALRRYAIAIIBN AN TBIEYSERY aunnTNasALasIesamMaRSITENNNA nazLaunnTuian UL
A19BBNWULKATNNTU LY NARLLGNADY

Thermodynamic energy equations, momentum equation in cartesian and spherical coordinates, horizontal
and vertical coordinates, numerical solutions to partial equations, finite-difference equations of atmospheric
dynamics, boundary-layer processes, model design and applications.
2.W1. 763 (217763) miﬂizLﬁuﬂﬁsméﬂmmmgﬁmmﬁ 3(3-0-6)

Climate Change Assessment
Renhfifesimden T8

ATYUINNTVBITTULYABINTA UUUIAe)TBIne F5n15eiadau aﬁﬁﬁ?%sﬁumuﬁé’ﬂmqgﬁmmﬂ N3
WaeasnRenauazHansy sinszdmamdAdagfainas

Process of climate system, climate modeling, downscaling method, statistical climate method, climate change
and its impacts, climate research skill.

1. 773 (217773)  iawasuaziAusandlssynd 3(3-0-6)
Laser and Applied Optics
Renlfifosimien T8

Mg maneiFmans wansflomaimmansuazasuuiares naUszitanadoyauaznnaazend uay
walulagyiuaianairmans

Fundamental optics, optical instruments and laser system, information processing and its related applications

and optical technology.
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WU, 774 (217774) aﬂﬁ'ﬁmmm‘amﬂa’ﬁmuLLﬁuLLaznﬁiﬂszqnm 3(3-0-6)
Optical Physics in condensed Matter
Henlofigoanmron  Tif
ARV BIRAIT AL, ufie, WAnuazufaTWIning, snsfedmininanaBuyaduas
AANUN
Fundamental optical properties of condensed matter, glasses, photonic crystals and photonic glasses, organic
semiconductors and thin films.
Ay, 791 (217791)  dunwUSaygyrlnmeREndUszynd 1 1(1-0-2)
M.S. Seminar in Applied Physics 1
Renlfifosimien T8
nszuRAT aasnamsdeundauiu oWy, 792 (217792)
dnAnenBgyaiin fesdsantunsdumyndlaiuasfinsaueiadecsddelunei@nduUszend
oy humseilaqris
A weekly seminar to present current research topics in applied physics.
Ay, 792 (217792)  FunwSeysyrlnmeREndUszund 2 1(1-0-2)
M.S. Seminar in Applied Physics 2
Henlofigoonmron  Tid
nezURYR annsnamdaunsentu a.Wy. 791 (217791)
vinAnen B fesdinsanlunsdammnaaiuarinsausrindecnidalunei@ndlsyand
oy humseilaqris
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