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Plan A Type A 2

Degree Requiremtns Total 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 23 credits
1.1.1 Required courses 20 credits
225701 Mechanics 1 2 credits

225702 Mechanics 2 2 credits

225703 Thermal Physics and Modern Physics 2 credits

225704 Quantum mechanics 2 credits

225705 Electromagnetism 1 2 credits

225706 Electromagnetism 2 2 credits

225707 Experimentation in Physics 1 1 credits

225708 Experimentation in Physics 2 1 credits

225711 Modern Trends in Physics Teaching 2 credit

225720 Physics Education Research 2 credits

225791 Seminar in Physics Teaching 1 1 credit

225792 Seminar in Physics Teaching 2 1 credit

1.1.2 Elective courses a minimum of 3 credits

A student may select any courses related to his/her thesis
207743 X-ray Crystallography 1 3 credits
207781 Astrophysics 1 3 credits
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217751 Nanoscience 3 credits
217752 Nanotechnology 3 credits
225723 Atomic and Molecular Physics 3 credits
225731 Electricity and Electronics for Teacher 3 credits
225743 Solid State Physics 3 credits
225747 Thermal Physics 3 credits
225748 The Earth and the Universe 3 credits

or select other related graduate courses approved by his/her advisor and graduate program administrative
committee.
1.2 Other courses 3 credits

1.2.1 Required courses

206766 Mathematical Methods in Physics 3 credits

1.2.2 Elective courses None

2. Advanced undergraduate None
B. Thesis 12 credits
225799 M.S. Thesis 12 credits

C. Non-credit courses

1. Graduate School requirement - a foreign language

2. Program requirement - None
D. Academic activities

-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 student’s name as the first author.
Note : Course in the field of concentration are courses in graduate level in Physics (207...),

Applied Physics (217...) and Teaching Physics (225...)

Plan B

Degree Requirements a minimum of 38 credits
A. Coursework a minimum of 32 credits
1. Graduate courses a minimum of 32 credits

1.1 Field of concentration courses a minimum of 29 credits

1.1.1 Required courses 20 credits

225701 Mechanics 1 2 credits

225702 Mechanics 2 2 credits

225703 Thermal Physics and Modern Physics 2 credits

225704 Quantum mechanics 2 credits
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225705 Electromagnetism 1 2 credits

225706 Electromagnetism 2 2 credits
225707 Experimentation in Physics 1 1 credits
225708 Experimentation in Physics 2 1 credits
22571 Modern Trends in Physics Teaching 2 credit
225720 Physics Education Research 2 credits
225791 Seminar in Physics Teaching 1 1 credit
225792 Seminar in Physics Teaching 2 1 credit
1.1.2 Elective courses a minimum of 9 credits

A student may select any courses related to his/her independent study

207743 X-ray Crystallography 1 3 credits
207781 Astrophysics 1 3 credits
217751 Nanoscience 3 credits
217752 Nanotechnology 3 credits
225723 Atomic and Molecular Physics 3 credits
225731 Electricity and Electronics for Teacher 3 credits
225743 Solid State Physics 3 credits
225747 Thermal Physics 3 credits
225748 The Earth and the Universe 3 credits

or select other related graduate courses approved by his/her advisor and graduate program administrative

committee.

1.2 Other courses 3 credits
1.2.1 Required courses 3 credits
206766 Mathematical Methods in Physics 3 credits

1.2.2 Elective courses None

2. Advanced undergraduate None
B. Independent Study 6 credits
225798 Independent Study 6 credits

C. Non-credit courses
1. Graduate School requirement - a foreign language
2. Program requirement - None
D. Comprehensive Examination
Having submitted request form to the Graduate School, approved by general advisor or major
independent study advisor, a student must then complete a comprehensive examination.
Note : Course in the field of concentration are courses in graduate level in Physics (207...),

Applied Physics (217...) and Teaching Physics (225...)
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3.1.3 ASTUINIA

(1) ANIATEITIAL

1.1 navuadgnilssu a3t anig

225701

225702

225703
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(Thermal Physics and Modern Physics)
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(Quantum Mechanics)

wlwan Wi 1
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uwan(wih 2
(Electromagnetism 2)
NNTVARBINWRANG 1
(Experimentation in Physics 1)
ANTVAFBINWNAANG 2
(Experimentation in Physics 2)

w tinasie lrsinannsaauiand
(Modern Trends in Physics Teaching)
INATENNAURBNA AN
(Physics Education Research)
ANNUINTFRURARNA 1

(Seminar in Physics Teaching 1)
ANNUINTFRUARNA 2

(Seminar in Physics Teaching 2)

1.2 NSTUINITILIALRDNFIVIFE AN

206766

BN NARAFNFRSF1MSURN RN
(Mathematical Methods in Physics)

(2) NHAPATNABN IWAITIU AN

207743

207781

217751

217752

NAenFuaznaning 1
(X-ray Crystallography 1)
ARNAA9IIAIENT
(Astrophysics)
AnenFansu
(Nanoscience)

W lumalulad

(Nanotechnology)
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7 1
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7 2
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AIANUWIN 1

ANBEUTLRNE IR NTEUINIY
2.ADY. 766 (206766)  AGNNANAMAASFINSURANT 3(3-0-6)
Mathematical Methods in Physics
Seulafifawiunon mumwu‘fmmwmému
WYBNEUAZITUUANNISIBNEN  N1FIATITATINNAET ANANSBEYRUE ATANEMUIANITY
wazdailmianzay WerisudaLl T 39Ean
Matrices and systems of linear equations, vector analysis, differential equations, eigenvalue and
boundary valued problems, function of complex variables.
2NN, 743 (207743)  S9FBNGUATNRNAIAAS 1 3(3-0-6)
X-Ray Crystallography 1
Seulafidiawiunow : Gif
ANINAAUALETTHYRAYDISIRDNT UARTTUALMUILIBAE IATIREHNAN FUNIAT AFNISUAS
srunuuanfielundn merasides uasfitdaundy nqufiniadeauueesidiand narmuan
ansawefuilmand  ARnnaeasnadgauNesdend  Tedefifinasennndinesediuns
REDLUNIBIHG N9 IASITENIHEN
Production and nature of X-ray, lattice and unit cell, crystal structure, symmetry, lattice direction
and plane in crystal, fourier analysis, reciprocal lattice, theory of X-ray diffraction, structure factor
calculation, experimental method in X-ray diffraction, factors affecting intensity of powder X-ray
diffraction, crystal structure determination.
.04, 781 (207781)  WAnAMs1AIEAS 1 3(3-0-6)
Astrophysics 1
Seulafidiawiunow : Gif
Taseadauarddmmnnissasanagnyd ussanniFasamgnEuaznsinduanasy
fuUsrneUN1UATaeIn1IgNELATN1TRIATIEIRAe U eNHA RS e UaIuas
anlaalninisnarmans aaudauas aaszdauazAalsEnaIaguT
Stellar structure and evolution, stellar atmospheres and the formation of spectral lines, chemical
composition of stars and nucleosynthesis, emission nebular, astronomical spectroscopy, variable,
explosive and other abnormal stars.
2.1, 751 (217751) IneFansulln 3(3-0-6)
Nanoscience
Seulafigaswitunow Wi
nenenandun ey namansmouiiiusziuananly TasssdsBidnnaefindues
uﬁqmmmLm:ﬂm@gmmmmmiu AIF AT UL UHAIUAZANTY i’muﬁuummﬁﬁﬁ:qﬂﬁ
Unsohunln iasdansfinanly gomwamansuesszuniidnidasuassznaudans Tiud Tusiu
e winidaide Turad uazazunaug Aslanaliajndd

4

) LD =),

Introduction to nanoscience, quantum Mechanics in Nano systems, electronic structures of
surfaceas and nanoparticles, top down and bottom up syntheses, nanomaterials and their applications,
nano devices, nanotools, thermodynamics of self-organizing and self-assembling systems e.g. proteins,

DNA, membranes, micelles and other supramolecular systems.
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2.1, 752 (217752) wlumalulad 3(3-0-6)
Nanotechnology

Seulafigaswitunow ATHATHLINTBU2 DI ND

AMTIUAZUNET  JANTIAUAIEATNZAWAIIA - ANTIAUAFATUTINGGA NATARTST 289
W lunusati - uludlens i ersafamdauaznisinndensiaunssud nszuNn1saUsA Ng
anazanpLA uaznsUsznaudaey nsUszendEeuiuinueneg sesianuazgUnsslauauly
mstEusylamiannviennluaniuen  daqnaruilu  dansaesuiing Inlapzazdsd waduaeniing
winAtian e

Overview and introduction, scanning probe microscopy (STM), atomic force microscopy (AFM),
nanofabrication techniques, applications of nanostructural materials and devices.

2.4N. 701 (225701) NNAIENS 1 2(2-0-4)
Mechanics 1
WHWaulafiazfiaskiunan BTN mqmﬁmmwmému

ANBBUNYANE e NSZUINIUN
WHIAAYBINAFNERSHIE 911 WANT THiudn uasnguniIeyEny wadnuasganaaiuang
LAZEINAR NARABWLLILLANNTR ussgudnan doesuaiaed uazszuuRinaaend
Concepts of Newtonian mechanics, work, energy, momentum and conservation theorem, dynamics
of point mass in two and three dimensions, oscillatory motion, central force, Kepler’s problems and

moving coordinate systems.

2.4N. 702 (225702) ARATRAS 2 2(2-0-4)
Mechanics 2
WaulafiazfasNiunan 2.8, 701 (225701)

ATBBUNHANYIENTEUINIYT

STULIRIERNA  NalARenTiresinguiunis namandainnd uaznamaniuafialaien

System of particles, rigid body motion, Lagrangian mechanics and Hamiltonian mechanics.
2.4W. 703 (225703) Aandaasaunasifndgainsl 2(2-0-4)

Thermal Physics and Modern Physics

Foulafiazdiosiounan  sxasiureLIesaey
ATBBUNHANYIENTEUINIYT

AHIDUUATANTRANIIANNIDUIBIATNT NYAUUNAFNART ANSROIANAFAIERST  Wudsdy
AAuArIMaAuignia ngliefiasasgommanmans qadiarasiandyalng ssaumAnanuin
aynA sranEdAiuedu wudiaesezaen namansaausiidosd

Heat and thermal properties of matter, thermodynamics law, thermodynamic potentials, phase
diagrams and phase transition and the third law of thermodynamic, origin of modern physics, particle

nature, wave nature, atomic model, basic quantum mechanics.

2.84N. 704 (225704) NRATINNSAIDRAN 2(2-0-4)
Quantum Mechanics
WaulafiazfasNiunan 2.8%. 703 (225703)

ANBEEUIHANY S NTTUINIUN
AdAFaRSIBINamansAaud namansmaudidodi sruuniein Tusudiudos
indeudnans uazadi
Mathematics for quantum mechanics, fundamentals quantum mechanics, one-dimensional
systems, angular momentum, central potentials and spins.
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2.8W. 705 (225705) WL RRn N 1 2(2-0-4)
Electromagnetism 1
= P~ I ' ' 1 %
Waulafiarfiasiunen ATHANHNIARYBUIDINNDY
ATBBUNHANY ML NTLUINIY
Wiads walafReelunisna@ng Wi sunsminTuaans udmdnadouay
AUTHLHARN AR5
Electrostatics, special techniques for calculating potentials, electric fields in matter, magnetostatics

and magnetic fields in matter.

2.4N. 706 (225706) LLSJL‘VI’:%ﬂYWﬂ’] 2 2(2-0-4)
Electromagnetism 2
WNWaulafiazfiaskiunan 2.8N. 705 (225705)

ANBBUTHANE ML NSTUINIUN

WaFEAS AN ARSI nauiSsRunEn Wi wazn1atazendidunsiten
wdndn fin

Electrodynamics, electromagnetic waves, electromagnetic radiation and applications of

electromagnetic interaction.

2.84W. 707 (225707) ASNARBINISAANS 1 1(0-3-0)
Experimentation in Physics 1
Wanlaiiazfiasniunan m’mmqmﬁumwmému

ANBBUNYANY e NSZUIWIUN

wann1sianazn1avaapmNiand sufeudinameass nafiuuarmsdnnisteys
UuRn1ameasmeiand

Principles of measurement and experimentation in physics, experimental methods, data collection

and treatment; various experiments in physics.

2.84W. 708 (225708) AISNANBINIANINT 2 1(0-3-0)
Experimentation in Physics 2
WaulafiazfasNiunan 2.8, 707 (225707)

ANBEUIEANYIRENTEUINIYT
AINARBIRANATUGS uarn1saeNUJURN1TAINANUg I

Experimentation in advanced physics and teaching in general physics laboratory.

.80, 711 (225711) uwalinanarinsnsaauiNand 2(2-0-4)
Modern Trends in Physics Teaching
WaulafiazfasNiunan mumﬁmﬁu’a’@uwmsﬁaﬂu

ANBEUNIEANYIENTEUINIYT

SR AN RS LAZ AT RTINS BN TaeuRANd  nedensiBegniufand Ao
mMaRpRuasinnanEfAndden  Mihlugunlisdaisnsfuniafnuuasmangns
@AATAANE  naWaL/aEsREnTReuLAzIIANTINNN B AANABegn wa litnaiaTnsl
efRN&RNYY nangRsuazAlANITaN HMHNMTUEne dausuarefUsne Tnednsenngd
uazsInAnEN

Nature of science and evolution in teaching and learning physics, active learning in physics,
teaching materials and innovations of physics active learning, developing/inventing teaching materials
and innovations of physics active learning, modern trends in physics education, curriculum and teaching
methods through lectures, presentation and discussion by experts and students.
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2.8%. 720 (225720) ST RRNA AN 2(2-0-4)
Physics Education Research
P P ' ' & 2
Naulpiifanuna ATHAITHLANA DD NDY
ANBBUIEANY L NIT UL
UMHIUATENNANRRNGANEY nTaunguiia

$AEAINAANEN IATERRNAANEgADIGEY

o

WiusaRAndfnen suifiaudiuaznisiinsei

Introuction to physics education research, theoretical framework for physics education research,
mechodology and analysis in physics education reaearch, physics education research to classroom.
2.40.723 (225723)  Wandvesezmanuazluiana 3(3-0-6)

Atomic and Molecular Physics
Saulafigiasimnion  2.a1.704 (225704)
ANBBUTHANE ML NSTUINIUN
ANANATY T FANNAMARSAIENSH  NNTUHSIRTBI AR AN N LAz S uRsRB N TiTise

azpanuaylnana Ussmisamaiianiavaass sunlnsalndainnisnym aunnsalndainnisd

1
a

awnlnsalndidedidnnseing WMlndianaseunazannsalnififisntes way swunlnsalntlng
LALHDS
Some important results in quantum mechanics, lectromagnetic radiation and its interaction with
atoms and molecules, features of experimental methods, rotational spectroscopy, vibrational
spectroscopy, electronic spectroscopy, photoelectron and related spectroscopies and laser spectroscopy.
9.8W.731 (225731) (W wazBiRnnsainddmsuns 3(2-3-4)
Electricity and Electronics for Teacher
Seulafidasunon  Ga
ANBBUTHANE ML NSTUINIUN
wastiInazuanss westiinszuasdy mednuaziaansiame i gunsaluazasasinii
uwazBidnvIsiinddmiung Aaneadidnnsaing
DC circuits, Ac circuits, basic electronic devices and circuits, digital electronics.
a.aW. 743 (225743)  RAndvaInds 3(3-0-6)
Solid State Physics
Seulafifawiunon mumqmﬁumwmému
ANBBUTEANE ML NSTUINIUN
Aandvaswasuds uay ﬂ‘iﬂﬂgm‘iiﬁm\‘mmﬁ\i
Solid state physics and solid state phenomena
9.8, 747 (225747) WRnF2aIAINZEU 3(3-0-6)
Thermal Physics
Seulafifawiunon mumqmﬁumwmému
ANBBUTHANE L NSTUINIUN
YLVAUAANUgY  aNRaANEeuLazngdaTiguitasgomwamans  nodiafinilnsgm
NNRANEAT ﬂg%’ﬂﬁﬂmm\mmwwamm% ﬁﬂéﬂmmwamﬂm% pandnETa [ Tugoumwarmans
NIl LLNuN\ngmﬂmeﬁm@ﬂmgmﬂ ﬂg?}@wmm@\mmmwamﬂm wqwg@@u N3N
naAERSEaREBIN MatnemANEen AEANTRES AT A IAY ﬂ’l'ﬁﬂ'ﬁ”ﬂﬂmﬂiuMW@]mﬂm
Review of basic concepts, thermal equiliorium and the zeroth law of thermodynamics, the first law
of thermodynamics, the second law of thermodynamics, thermodynamic potentials, some general
thermodynamic relations, phase diagrams and phase transition, the third law of thermodynamics, kinetic
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theory, diffusion, introduction to statistical mechanics, heat transfer, relation to other fields, and
applications of thermodynamics.
28N, 748 (225748) lanuAsiEnaw 3(3-0-6)
The Earth and the Universe
Seulafifiowiunon Gl
ANBBUTHANY ML NSTUINIUN
Tanuazniswasuulas ssdinauazssdilsysh ussenne QRINIAURLANAIBINTA AT
WIWIUUIAAN NANTIANERS NIINANTIBIN STUUFREE ANNERAZIZULANT lenawidne gunTol
NATIEaRsLaznaluladeanis
Earth and its changing surface, lithosphere and geological time, atmosphere, climate and weather,
the development in astronomy, celestial sphere, colar system, ctar and stellar systems, cosmology,
astronomical instruments and space technology
2.84N. 791 (225791)  ANNUINITHDUARNN 1 1(1-0-2)
Seminar in Physics Teaching 1
Seulafigasitunow ATHATHINTBU2 DI NDN
ANBEUTLRNE NS LWL
nsiaueuarnseRUselneinAneT et NI NARNS vEensaeuiAng FiRAni
19513 Wetduuamneunsauslasesrsiaianisfuadnase
Presentation and discussion by students about published physics or physics teaching research
leading to their proposed research topics.
.80, 792 (225792) AHHNWINSNAWAANA 2 1(1-0-2)
Seminar in Physics Teaching 2
Seulafifiawiunon  2.4W.791 (225791)
ANBBUTHANE ML NSTUINIUN
nsiaueuarnsaAUane TnednAnen wideifaadestiunisfiuaiinse
Presentation and discussion by students in topics related to their research study.
2.40W. 798 (225798)  ANSARATIMULLBNSE 6 nuaafin
Independent Study
Soulafidiasiunen  (Hsunsenifindalassdude weamadoumdoniunmaae

Ftiauazlase9n9

a.aW. 799 (225799)  AnanfinusuSeygyain 12 wuagfia
M.S. Thesis

lﬂ' li' L 1 1 v o/ o o/ Y 1 F% = =% v o/

Waulafifiassiuna Tmumﬁmémmm‘[mmqLLm WD AN RNEBNAUNTTLHWD
Ftiauarlng99194
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