MASBIWaNS AtuzdneMaas

Department of Physics

TAS9d519LLaE 5189391

wé’ngmﬁwmmamumﬁmﬂm
dnunvWNand

nangnsuIuuge w.A. 2565

1.1 néngns Wsvuseavidunnsioluil
1.1.1 5’1u'aw1j'wﬁm'amaawé'ngm 40 WUBnA
WY N WUU N2

1.1.2 laseaf1avangns

n. NUIAIYIAY 19 wiheie

U, NIV UERN 9  viene

A. INYITNUS 12 yweie

3. JWSUNUMWSIngY 5 hidunihedn (S/U)
NUBLUR 1. dnAnwianuisadensiedlunguuvusigiien snviunsdidulselevise

Inendinug annsodenseinlunguivdu o Wlaeduneiniidaaeuly
wninendes waglidulumumuuziivetenasdusedmangns

2. dnAnwideuieu LNG 550 Svuiuiunwidingudmsutndnusedudadio
Anwiiaz/m3a LNG 600 Jviarwdengusenitenisiseulundnansdiviu

nANwISEAUTUARANY ludundleie (S/U) waz/u3e tasun1seniu el

e e

[y

uagjﬂmzﬁmmuumimaauLLazL'E‘aulﬁummﬁﬂmzﬁaﬂmam%ﬁ’mum

2



Department of Physics

1.1.3 57899

MASBIWaNS AtuzdneMaas

SPAIVIUTENBUMILFIDNYTHALAUAVANUVAN LAaTIANUNUIUAIN

TRRAIDNYT
PHY
LNG

TRIAILAY

PGP

PN

LBUNEN5Y UUNUD

WY 5

1@ 6 Tuly
LaYNANAY
1a% 0
a1
AIDUAL
1av 2

1av 3
a4

1av 5

1a% 6
a7

1a% 8

WY 9

AUVRNNUIY LD

PGP

PGP
PGP
PGP

PGP

RBRN
RBRN
RBRN
RBRN
RBRN
RBRN
RBRN

PN

nauvlEnd

NANIVINY

TEAUVDIN

Anspiudadindnuniteygalitindnu  seduUiyaned
aansaideniseuls

szAulaginfne

NawI (1l_wng PHY)

[
aa

W lunguidndiiugu

a s

T lunquitdndveaneluladdidnnsednd  uasinalulad

o

W lungui@ndTan wasimalulagunly

a

q
W lunguidndiiuedes
W lungui@ndviruamans

a 3 @

Aulunaui@ndan1usvaaund

q

W lunguEndsngruuazn1sAI

W lungunsaeuildnd

Flungudndau o Mlildsnlungum 1-7 uasidoniey

W lunguiEndUfun dunwn Inertinug

ANRUNVDIIVN



MASBIWaNS AtuzdneMaas

Department of Physics

- 57897391

. NUINIVIVIAU

[

WUINAUMUUIUINNTNAN S UFRNSEU 619

naNuYRITINENS
PHY 500 naansaufiu
(Classical Mechanics)
PHY 501 vgufjusivantulil
(Electromagnetic Theory)
PHY 502 nafansaiousiu
(Quantum Mechanics)
PHY 503 Wanditsatineans
(Mathematical Physics)
PHY 504 nafnansiisann
(Statistical Mechanics)
PHY 581 nAllAN15YiNIdY
(Research Techniques)
PHY 691 duuunidnd 1
(Physics Seminar 1)
PHY 692 dununi@nd 2
(Physics Seminar II)
nauuvudITINEnd Taguazinalulaguily
3183Y1UIAY
PHY 501 vgufjusivantuil
(Electromagnetic Theory)
PHY 502 nafansaiousiu
(Quantum Mechanics)
PHY 581 nAllAN15YiNIdY
(Research Techniques)
PHY 600 Janmans
(Materials Science)
PHY 691 duuunildnd 1
(Physics Seminar 1)
PHY 692 dununi@nd 2
(Physics Seminar )

518739¥1U9AULABN

19  %#u2enn

3(3-0-9)
3(3-0-9)
3(3-0-9)
3(3-0-9)
3(3-0-9)
2(1-3-14)
1(0-2-3)
1(0-2-3)

19 Mienn

13 ienn

3(3-0-9)
3(3-0-9)
2(1-3-14)
3(3-0-9)
1(0-2-3)
1(0-2-3)

6 Mienn



MASBIWaNS AtuzdneMaas

Department of Physics

Y

=

PnAnwdaniseu 2 Fvansieimsellil

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

PHY 503 Wand.dendinmans 3(3-0-9)
(Mathematical Physics)

PHY 504 naeansLisann 33-0-9)
(Statistical Mechanics)
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(Simulation and Molecular Modeling in Nanotechnology)
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(Principles and Practices of Scientific Instruments)
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(Solid State Physics)
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(Advanced Nanomaterial Processing)
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(Magnetic Materials and Applications)
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(Luminescence and Scintillation in Solid State Materials)
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LNG 550 "‘nnﬂ%'uﬁummé’enqwé’m%’uﬁnﬁnmszé’uﬁmsﬁmﬁnm 2 (1-2-6)

(Remedial English Course for Post Graduate Students)

AyrUsAunau : laidl
A195UNII8IV
sy atiuuiuiugiununsnguuasinueiisiduresind@nvuilelfeylusedufiausaud
Fou 391 LNG 600 ldegnafiuszdniam  aasnsuduasulidndnviinaiudulalunisld
awdange  lududennien llddmvuadeniiuiuey Wiy aiunisuiladgninisis ey
mMwndinguesindnu TnsansUssiuiitnnwitamunias  venaniddaaiuliinng
BouimsdansmaBeumeaues sudunmsiauwinuensiiouinmsnge laghifesiisnsiiaon
This course aims to instill the backeround 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.
HAAWSNTITES:

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 Inwdengusznitimsiteuluvdngasdmiuinfnenseaududinfnm
(Insessional English Course for Post Graduate Students) 3 (2-2-9)

F¥1UsAUNDU : LNG 550 "‘nnﬂ%'uﬁummé’anqwﬁm%’uﬁnﬁnmizﬁuﬁmﬁmﬁnmﬁamums

40U placement test I¥Azuuumunasifiaadvmnun

AMa5UNETIEIU :

i guszasdiiofuuinugnwdinguilisdestumaisuresindnwssiuiudiafnw

Frudmnssumans ngremaniuazmalulad TaswiuinwenslnUfod udliwiundndidon

hensaflagnss Medniddaudunsldmusinguinsstuanudonislunsldnmvesindnu

Tnglomzsnunssnagmadoudaindnwdeslflunsvinlass lunedviin@nwayllinufon

TUNDUNTYIIATINUAANITITBYRN9BY Auiansleusaugavineg uenaind dnAnwazlaiseus
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nagnsmsseufieRlnsinue i ouinudengquienues e luldlunisdoasfiusiasauen
Wossusely
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.
HaAWSNTITES:

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 nafansALAL 3(3-0-9)
Classical Mechanics
ArGeAunau : il
A193U8518791
MUNIUNAMERILUUTIAY: ﬂiaué’wéuﬁaa NsiUaILUUN ALY ﬂiauﬁ'm%almﬁaa TERIRZL
nseUEIBaLY Msulaseanvyy nquiousny namansainsdu: [eulvddn szuufidauuy
U nguesiuaiien aunisainsdulaznsUsegndld wdnnisvesdeuanidsn namanieniialn
oy vdnmsnisnsyyiniidesiian nsUszgndltaunisendialileu maedeuiianeldaunmeuseg
Audnans msudaswuuantuilfia nsuszandldnamansiuaunuliiuasudman ssuveuna ns
U LV]UL%E]'%“UE]QF]’J’]@JLSE]EJ WQNaLLﬂUMﬁﬂ AUN1570900ULABS ﬂ’l’iéllju ﬂ’l'i?qILULLUUfjﬂ’JU wazlruauns
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.
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HAANSN1TITEUS :

1. ndnwanunsasiuty wagiiesgiegniimgualunisuilanddamilifeadeatunisiadoud
YossruvauMakazInguitniineldnamansuuuindu namansainsiud namansuaia
funaznsUszgndluszutouma  nsudasuuuanluifanguijueiadu-ailad  nsiadeud
wuudule

v = ¥

2. tnAnwaiunsaasiennuduiusneadinmansusokuuInaeiingesiulsngn1sainig
AAndaldndnnisvesnamansaady et luimsizvinisieasuludnuazenale wu nng
wdeunneluauulniuasauuwivan nsvyu JWusu

3

3. Un@EnwiianusulinveuseuNlAsuLaUTNNY wazilrutedndaase

q

v

4. dnfnwrarursaldinalulagarsaumalunisduau s9usindeya sauflATeiLay

Uszanananisanwle

PHY 501  wgufjusiw@nini 3(3-0-9)
Electromagnetic Theory

AvrUsAuney : 18

AND5UNYII8IUN :

nunuaunisvesuniiadluaans n1sud Sadvesnd uwdindnludn nsuvasng Tnanlsiedy

Ufduiusseninedumimdnlifiuazaas tlng msduiieswemanaueuiiin seUfneaviaines

LAZNAIEI

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

HAAWSNTSISEU] :

1. thnwannsaedune wagiiangiesiivanalunisulandtymfedesiuannisves
uindaad Msuifadvesmaumimaninih msudasng nanlsiedu Jiduiussewineiu
wiwdnliuazaans vnlng nsduiesmemanaueuiiin eaUfneaniawes waswanaun
[

2. thAnwannsaaismuduiusnisedamansvdeuvudassiifetesfuusingnisainig
wiwanlndle LaganusaliessiiasninalRasueIkuUIIananala

o

3. tnfnwiianusuiinveurenunlasuteuning wasinnudedndaase

4. dnAnwiausaldmalulagarsaunalunisduiu stusudeya studadiaTeiag

Uszanananisanwle
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PHY 502 NAANEAIADUAY 3(3-0-9)
Quantum Mechanics

AvUsAunay : 14l

ANB5UNTIEIYN :

[
a a1 a o v o a

numuadineansiunamansalausiy nanunely Usnlle wianan ddniunisvesusaziuda
MR LIUNITLIADIUY ATANYAZIANIZLAZLINADIANBAIANIY FIUNULUULLNSNG N1Tuladuy
gfin13 n1svilanennaueavedif L iuNIsHUULERTIEY NOWNIABNIUTEUY T8N15WUsAN N3
U’i%ﬂ’lﬂJLLUUﬁULﬁaQLﬂ{J‘ N13NTELAY

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

¥

NAANSNISISEUS

v

1. YnAn®a1u15005 U LALANUIMNLAERIFENANNITANTANUIUTILN 82T DN UAIAILEUNITN
AINANERS LA ULUIAANIIPRUSUNENE LS

2. tUnAnwauisassuredanutnaztdulunisTausunamsiand Insenfuilandundule

1Y

3. UnAnwianuisaitasne ity nsiuiin1samuamnA1InnIsinUIuun i dnd i eadu

Harmonic oscillator ¢

o = s i =

4. fnfnwaunsnesuiennuduiussening eyniawazaaule
5. thdnwansadalTnuifensEuunsmenduiinssunuaNeuenly
6. tn@nwiauiuRaveusenuiliiuneumineg wazdamudedndgain
7. dndnwanansaldmalulagarsaumnalun1sdudu s9usiudeya s3ud93AT1euay
Uszulananisfinwla
PHY 503 WandiBntinAans 3(3-0-9)

Mathematical Physics
AvrUsAuney : 1l
AN95UNYII83UN :
NITIATILIIABS LWNINTG aunseuNusSLazaunIToYiustos N15IATIEMTIgaU N15BUTINIALUY
diumde nsulasSiwwazaiand daduiiiay (anduvaa fedduiasvesd ensludnuuunse
naw flanduinuun fandweaslun wuuaiuns)
Vector analysis, Matrices, Differential equations and partial different equations, Complex
analysis, Residue integration, Fourier and Laplace transformations, Special functions (Bessel
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function, Legendre function, Spherical harmonic, Gamma function, Hermite function, Lagaurre
polynomials).
HAAWSNTSISEU] :
1. thinwamnsaedune uarinegedsiingralunmsuilandtymitfetostun e
LNMaskazunIng Heftuvesiiuysdedou auniseyiuskazaunIseyiusyos fendu
Ay ounsuYLesuazNISLUaMUUIEOs n1swlasan uasdssgndldiudymmaidndla
2. dnfnwiannsaadumnuduiusneadamansuiediasunanisaineidndfiszgndld
VANNITVBINITHATIEIINADTLALIINING aunseynusLazaunIsouiustos Heiduiiiey
aunsuISiesuaznswlasuuies nswamaiela
3. ihdnwilinnusuiiaveuseauiilasuseumne uasiaudedndaaie
4. dnAnwiausaldmalulagarsawnalunisduau siusiudeya sudadinseiuay

Uszanananisanwle

PHY 504 NAANEAILTIEDR 3(3-0-9)
Statistical Mechanics

AvUsAunay : 14l

ANB5UNTIEIYN :

Ly wa

ﬂamam%@qaﬁmaﬁzwﬁagﬂuamaa peswwsidawuulaUyaR seswesidawuulnyls saswauiia
wuutnyafAlvg) Aegeuainismeudu msuszgndltaifidmoudilussuudu 9 manuganuiou
Fumzvesvesuda nsunfadvesingin wswanuAn namansidaifvesszuuitliegluanga
NFLUIUNMTAL NISAULUUEN FUN1TUANINIU uinansenudadulasligady
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.
HAAWSNTSISEU] :
1. thAinwanunsasiue wagiiesgiessiivanalumsuilandtgmituszgndlindniluves
naFansL1T9ads oeswautdanuulatngd sosweuilawuutyds oswouidawuudeyds
Tngy wiagauafnuuatoudy Waduseuune 4 taun anudeudinizlurewds n1sunssd
yosingi uazansnsuunuAnld sudsnamansiBsafiinvesszuuiiliogluaunals
2. nAnwannsoaduanuduiusnadamansudediasunanisainei@ndfiuszgndld
NANNISVRINAAIANSLTSARRA L

Y 1Y

3. tnfinwlianusuiinveussnuilasuteuning uaslinnudedndgase
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v =

4. dn@nwawnsaldmaluladarsauwnalunisduau stusiudeya studadinsgiuay

Uszanananisanwle

PHY 510 TagalaufnazgUnsalunludiaansating 3(3-0-9)
Quantum Materials and Nanoelectronics Devices

AyrUsAunou : g

A195UNYI18IVN

asfadthuuuian lassaisuuuidvivels viewTumsueu gemewusi lduaauly auulninlad

Tanfsn  TBnsmsamsndgdmsumsuitdymnisadeihuiuumaudy Wy nsveaglied NI

glusAuuusTonuud Msthlniuuumeulng nsdawesuuududou

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.

¥

NAANSNISLSEUS

v

1. dnd@nwaiunsaeiuisuazyssgndnguineildandiugiuivefnwissuuianamoudunay
gunsalunludianusetindld lnatamziineadesivasneatuuudfen lassasisuuiin
wals viewiluesueu mausiunen duainuily awulninlad fanfian

[
= v

2. dnfnwianusaaiiemnuduiusnendinmansvsodnas wrsnsainei@ndnneitesiu

[y

aneeusiuuargUnsaiuludiannselind
3. UnANWIANUTRENE AT99D4Ia7 WazilANUSURATBUABITUN RS ULBUNLNE
4. UndAnwannsaldimalulagasaunalunisaunll n3e3iAseidoyaseninenseuIung

Anwlapgamunzauazgnios
PHY 511 &#158UALAZNISATUIMLTIADUANLUDIAU 3(3-0-9)
Basic Quantum Information and Quantum Computation
FY109AUABY : PHY 503 Wandi3eatinaans

ANB5UNYSI8YN ;

ANTULLTIAIDUAN AIUN ﬁaﬁWLﬁumigﬁwﬁLLazLaa'ﬁﬁﬁiau AFIA LUNSNDAMUNUILUY AU INY
LazanAUNUSIARUAN UHnIsAtBNens ssuunaemidnuasadinaansiiieited wulnstuuy

A9 lunguiansaunakuun Ly ulnsUiuusiielungudansaunedansudu seidsuisnism
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AN VAN TAUNALTIATDUALNUFIU NALTIAIBUANRALITITNITAIUIN TFNT W UIUTUNTULDS

ADUALUDIAY WALDANDINUTAIDURL

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.
[ 1 = ¥
RaAWINIILIYU] ©

1. #iFouanninoduisuuideiiuguwediviasaumnamianioudu wagannsoussgndldany
Wrlasanaiterianudlademmisildndanndudle

2. §L§8ua%U185Qé’aﬂa§ﬁuL%amauﬁmﬁugm uagansadoulusunsuegadeiaiuise
UszananavuszuuitassmeudunesialnoiiaziniosmeusiuasuinnesaTald

v =2 =

3. Un@ANWIANUTRENE 1990487 WazilANUSURATBUABITUN RS UL UNLNE

4. UndAnwannsaldimalulagasaunalunisaunil n3e3iAseidoyaseninenseuIuns

Anwlapgamunzautazgnos

PHY 520 ns3nassdaIunsaluasuuuIaadaanalumalulaguily 3 (3-0-9)
Simulation and Molecular Modeling in Nanotechnology
yrdsdunau : laid
A195U1851831 :
nqufeasdravesermounarlana  Iassadedidnnsedndveduonauazvesuds  Hugrungui
HenduaanunuwduiasmsvssendldluTanmans namansvedliang  nsdnaemainluang
YDITLUUTILAUANG WodkueS Uavianansusu
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.
HAAWSNTSISEU] :
1. dn@nwanunsneSute uariinngiesnadimgualunmsuilandtgmilfsadesiuluanauas
msUszgndlifuUsngmsaiisnnuluns@nuauandisysuunluvesian
2. nfAnwiamsnaianuudassluianalureufinnefuazdiasavnnisaineiidndiineatu

AuaudRvatluanald uazanansaedusenalnidsluanavesnuaudiluian

q q

Y

3. UnAnwdlrudednd nsesanan kazinnusulaveusaunlasulaurue
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4. vUn@nwaunsaldmaluladansaunalunisauain ©3eIRs1EAUoLasENINNsEUIUNISANE LS

Y

AL UMINZANLALYNADY

PHY 530 Wandduades 1 3(3-0-9)
Nuclear Physics |

AvUsAunay : 14l
ANB5UNTIEIYN :
andRmatauadesngnisaanedmisiuiunded nsaaedmaiuefesiiussAviiu maaiefda
wean nsaane@mrtnlnn n1saalsfuliaunung Sunsnse1veeTId@lAaesAvaaNT NIRTIAIRSE
Jumdes
Nuclear properties. Radioactive decay laws. Artificial nuclear disintegration. Alpha decay. Beta
decay. Gamma decay. Interactions of nuclear radiations with matters. Detection of nuclear
radiations.
HAAWSNTSISEU] :

1. dnfnwiannsneduie wariiesgiegalimgualunisulangtamiliAedesiuaanesme

Y v

Tusunssdnarn1nsiatnssdinedeste
2. tnfnwanunseasianuduiusnisedineansvsednassvanisanildndiineitesiunis
aangfnanusTunSsduardsunsnsevesdnnasnuaansia

v = =

3. Un@ANWIANUTRENE AT99DLIa7 WazilANUSURATRUADITUN RS ULBUNLNE

4. dnfnwansnsaldmalulagansaunalunisauai v3einTeRdeyaTendnnszuIunsANK

Ifegramunzaunasgnios

PHY 531 alwawuiuasdufiaaduluianaouzuamds 3(3-0-9)
Luminescence and Scintillation in Solid State Materials

FuUsAunau : lud

AND5UYIIUN

waunasuluaniugvewds alnpsunisnszduiaznisUantdes aaunamansnisaans nalnnis

Naguiiaadulugduiiaameseiunid n1sfnwidnuusianzvesiangilivawuiuasduiiaadu

nanNISVeIIIduTa latuellunid nsAnwaUnasusidunuL/Sedendnieiiinduiialatu n1s

[y

Uszgndlinanduiiaiaimeseiuvislumeidnd nsunmduazenamnssy WadesAdeiieaduian
Fuiiatatuiithaulalutiagdu

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
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scintillation detectors. Applications of inorganic scintillators in Physics, medicine, and industry.
Hot research topics in scintillation materials.
HAAWSNTSISEU] :

1. indAnwiannsoeiuie wagiesgiegadivanalunsudlanddgmilfetestunmaieduiia
Wty nsinanasusedunun/Ssdlondimeiindunialadu wagnsussyndlinandudiaia
Wo3la

2. ind@nwiannsoadieanudunusnadaaansvisdiasunnnisainisildnds ofuie
waundsuluaauzends awnasunisnszduuazn1sUanUany wazIauNaMAnIYeINIS
aaela

3, thnwnianudednd aswionan waeliausuisveussnuiilduteuning

4. dndAnwannsaldimalulagasaumalunisauall n3e7inseiveyaseninanssuiung

Anwlapgamunzautazgnos

PHY 540 NAUAIEASAIEATN 3(3-0-9)
Physical Optics

AyrdsAunou : g

A195UNYI18IVN

audAdsnAureanas aun1snau AnssunauazamEngs siaumansnenIm nsnsEane M

L§83LUULLUULW ’i’lﬁISLWB'{'LLaﬂLLUULW’iLLua Mﬁﬂﬂ?i%@ﬂﬁ@&lLﬂﬂé—LWiLLua mauwaaaamﬁaammaaa

duasuazannninaes dwas awnlnsalnUnsuvasGies Inanlsiwduvesuamazaduusiindnlain

a9 s anlnsalnUviguas Miauansniausy

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.

¥

NAANSNISLSEUS

2

1. dndAnwiannsneduie waziiaseviedaiivmgualunisuflanddgymiAedesiuani@ide
pAuvesuas awnlnsalnd wassimurmansaousile

2. UnfAnwansaasianuduiusnadamansviednasunansaimaidndviaumanside
nannla

v = =

3. UnANWIANUTRENE AT99D4Ia7 WazilANUSURATRUABIUN RS UL UNLNE

4. UndAnwannsaldmaluladasaunalunisAunil n3e3inseidoyaseninensesuiuns

Anwlapgamunzautazgnios

24



MASBIWaNS AtuzdneMaas

Department of Physics

PHY 541 Wandiawgas 3(3-0-9)

Laser Physics
FyrUsdunou : g
A195UNYI18IVN
LauAzIawes N1SUADELAILAENNITAANAULEY JUASNSENVRILAITUAATS Mé’ﬂmiﬁugmﬁuauama%
A5 RANALKAENNTURBBUAILUUSTINYIA NSUARBAILUUNTEA U FaduiloaFauas alwoiaTii
Tnunvanawes Tassadsuaznisvhauvenaeseinine iwesanuzveids mwesarsiadat
wLwashia N1sUszenaldialgesneanisunmg waslnsauuay
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.

¥

HAAWSNTSISEU] :
1. dndAnwianansaedue uaziieszegsiivawalunisudland Ugmiliededulasaing
wagMIvhuvedaIgesslagigg Mivssendldawesnanmsunnduasinsauunaula
2. dnfnwianusaaiieenuduiusneadinmansvsednaswnanisainisi@ndvesnisuaes
uasiarnIIgAnduLas fduiondauas wasiawesainLg
3. tn@nwidmndednd aswionan wazdamuiuiaveudsnuiliiuneuvine
4. UndAnwannsaldimalulagasaunalunisaunil n3e3iAseidoyaseninenseuIuns

Anwlapgamunzautazgnios

PHY 551 YUNNAATERS VDI 3(3-0-9)
Thermodynamics of Solids

AyrdsAunau : Ll

A193UNYI18IYN

ngdefinilaardefiaeswesgummamans ArwduiusvesUSinumagumnamans guvwarans

yeamsiUAuanug waznninufAsened luanagosuarusnnaduniu aunavesataznis

WUAeR9AUTENBY NAINUBATEUDITLUUADIDIAUTENOU QUNNAPFNANTUDIHILAZHITIY

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.

HAAWSNISISEU] :
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1. dnd@nwaiunsaeiuig wazlinsizviedeilvnnalunisuilanddgymieadesivaamna
mansvaIn1sasuanusaznIsinU e ALl

Y

2. Unfinwannseasisanuduiusnadinananivsednassvamsaineildndiussyndling

v

Tofinilsuazdonaivagaumnarans LaranuduiusvesUsinameunamans i

v = =

3. Un@ANWIANUTRENE AT99D4Ia7 WazilANUSURATRUABITUN RS UL UNLNG

4. UndAnwannsaldimalulagasaumnalunisauail n3e3iAseidoyaseninensezuiuns

Anwilapgnamunzautazgnios

PHY 552 HAndvasasiafia 3(3-0-9)
Physics of Semiconductor

AyrdsAunou : g

A195UNYI18IVN

autAvesansieda vialanuleu lassadrawaundany a15id evunazaanduduresnng

ﬂ??ﬂﬁﬂﬁﬂﬁ‘ “UE]\‘iLLﬂ'ﬁLlJE]i‘LLﬁ%Iﬂ’iﬁﬂ msamnﬁuum ﬂ’l'ﬁﬂ%ﬁﬁ]u AREIRIRNIGK ﬂﬂ?WﬁWIWﬂWL%QLLﬂQ

auUAdslniuasnavetgons aulRiBdnan-Las 1aseas19iiowus Usmoudy soraf-1ou

sevseansiwntlavy soesiofi-lo-1du anmiheands wagnsuszgndldansiasih

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.

¥

HAAWSNTSISEU] :
1. dnd@nwanunsaeiuie wagdieneiegndivaralunsuilanddamimifeitesivaudives
a1snedah uasnisussendldansainnle

v = ¥

2. tnfnwaunsaasisanuduiusneadamansniediasangnisainieidndluansisdiiila
3. Un@ANWIANUTRENE AT99DLIa7 WazilANUSURAYBUADITUN RS UL UNLNE
4. UndAnwannsaldimalulagasaunalunisaunil n3e3inseidoyaseninenseuiuns

Anwlapgamunzautazgnios

PHY 553 walulagn1sugnuan 3(3-0-9)
Crystal Growth Technology

FuUsAunau : lud

AND5UYIIIUN

NoEUeINISIAANIIANKNEN NMsUanNanlagnsraey Lwﬂﬁﬂmiﬂqﬂmﬁﬂimﬁ%ﬁm‘umuuazmﬂﬁﬂﬁ

Aetes wAlAN1SURNNANTAENISAINAN N15NIAUTOUTENIINITVaRY WATlANTSUNNANLUY

26



MASBIWaNS AtuzdneMaas

Department of Physics

mavaemduuinauuunsnanuasy MsUgnndnlasiBansazans wayisnsUgnadndemaiady o
uaznsUszgNAlTHENAe

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.

¥

HAAWSNTSISEU] :
1. in@nwanunsneduie wagieszsiesnadimamalunsudlandtymiifetestunguives
N15AANISANKEN N1TNIANUTBUTENINNTREN NMSURNNANMIBWATARINY wazN1S
Uszgnalduanifenld
2. thnwansnaiemnuduiuineadamaniviouvuiassiisadasiulsingnisaing
TandAnlunsUgnuanle

v =2 =

3. UnAnIlmNuPednd nsesaran kazinnusulanveusaunlasuLaurune

4. dndAnwarnsaldimalulagarsaumalunisauail nelinseiveyaTeninanssuiung

Anwlapgamunzautazgnos

PHY 560 VOB FUINATDUAN 3(3-0-9)
Quantum Field Theory

AvrUsAuneu : 1ud

AND5UNYII8IUN :

aunaaadn nguiiised meulnistuvesauuanad auainariildedou aunisausiut-wiaed

NOUAAUILNG ALARTVBNNT AUNTITURSATEN WamansusindnlvlinGameus ununmlned

WAL AUNALSN Wv3ndussiusnuarfivadaadvitiedn Susstalaeiu wuudiassoumeyagy

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

¥

NAANSNISLSeUS

2

i £

1. dnfinwia1u1saaiuie wazdias1eod NTMANATWUIAAT UFIU SIUN T ULUUYY
AfinFanslunguiauualusiule

2. dnfnwiannsaaiunnuduiusnsadamansvisuvudiassveausngnisaineidnds
Uszgnaldndnnisvesmguiauiunloudula

v = =

3. UnAnwinnuTednd narean karlANUSURATEURBIUALASULDUNLNY
4. dnAnwansaldmaluladarsaunalunisaundt v3eTAT1eRTeyaTENINNTEUIUNIT
Anwlapgamunzautazgnios
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PHY 561 NQUFURNSAN 3(3-0-9)
Theory of Relativity

AyrUsAunou : g

A195UNYI18IVN
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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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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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Special Topics |
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Topics of current interests in physics; medicine, army, astronomy etc.
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Research Technique
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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.
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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

AyrUsAunau : g

A195UNYI18IVN

nMsfanarnsiautenad ssliotnautineiuia, i osiiotinsgsiesdusznausamaad,

\3eslotnantfiniuay, wdsslonautinidlni, wdededinsevinlaseadandn, vdeindosie

99 1 ndeaganTIminssoznen ndesgansImiBLannseuluudeiniin 1a3esilaseilaeis

onsLssigeasawud taisssululasinay weiessunululasalay wisstnyuduiaveansnti

irSesiaseiBufiuaud LedesinAruiiuniufieBidun 4 90 insesiamaniivifiuazieies

AnTginsidnuuvessdiing

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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1. thnwamnsaedute uarieneedisiimaalunisuilandtymiifeadesiulans elavs

s Tamuaiin Sannedies Jaqusznou uazautBnisnienimuesiagmnag ¢

Y

2. InANWIANNTATNANNENR U IIANAAIER ST OLUUTIRDINAEITBITUUTINGNI TN

'
a

HandninluTanla

v = =

3. UnAnwinnuTednd narean karlANUSURAYEURBIUALASULDUNLNY

4. dnAnwansaldmaluladaisaunalunisaundl v3eTAs1eRTeyasEnINNIEUIUNIT

Anwlapgnamunzautazgnios

PHY 601 Wandaauzvouds 3(3-0-9)

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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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 (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  Wandvasdanszauunlu 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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PHY 631 walulagiagesuaznisuszana 3(3-0-9)
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 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

AvUsAunay : 14l

A5 U TIEIYN :

(3

AkUsuazmnNITaldl nsruIuMIIsAeN aumsunawes aun1sufiseedl aunsneanas-naed
AUNITAUEUIN TTUUANNITTDYITUSVDINTLUIUNMTAUTULUUANY waznsUszendly

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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Conncept of complex systems, Graph theory, Networks, Noise, Dissipation, Patter formation,

Information theory, Self-organized criticality, Game theory, Synchronization, Evolution,

Cognitive systems.
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Topics of current interests in physics; medicine, army, astronomy etc.
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Individual research of a topic to be agreed upon with the thesis advisor.
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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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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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