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2. $18UNTITYLAT WU
WIDNAUINTIBINTIUTEAU
UIUIYIRVDIAUIRITIUAY
UNANWY

3. $189UNTUTLYUVDI013158
Usyiuangns

4. YolAuBLULLAYAILARLIIY

a

VDINNTIADIIA
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um. 2

U 3 TUUNITIANTSANEY A1IANLTUNTT wazlaseainevawmangns

1. S¥UUNTIANSANED
1.1 s3UU
ndngmstdantsinuluszuulasnia (Timester) 13 #Unn1i Tnaiilumudotdy
uIinendemalulad daemsAnsulTayes e, 2566 (MARWIN 1)
1.2 nMsdansAnwiningaiau
Laidi
1.3 nsiiiguifgeniaginluszuuninig

1 e wsn1e Weuminnu 0.8 nuiein NN

2. MIANTUNMINANEAT
2.1 FaralumsaniiunisiSeunisaau
Julumudssmevesumivendamaluladgsuns
2.2 anauUAvaEitIAne
Jugdnsansfnusziudseufnwinsudateviodisuwin uaz [Wuldaudsznieves
W IngaemaAlulagasus
2.3 JgynnwasinAnewsnidi
Laidl
2.4 nagnslunisadiuniaiiaudletyw/desiavesindnulude 2.3
annsadndunisuiladymmunagnuaziuifiRvesmminedeidegudaldmniin
Uy
2.5 wrunssutinAnwuazddnsanisanunlusses 5 Y

N o

wruNsSutinAnwkasUseanaunisidnsanisanulussezaan 5 Y TAsd

Ynnsfnw 2555 2556 2557 2558 2559
Ui 1 30 30 30 30 a8
Ui 2 - 30 30 30 30
Un 3 - - 30 30 30
Ui a - - - 30 30

Ad5an15AnY - - - 30 30




2.6 SUUTLUIUNULLNY

um. 2

sulszanalglunisaniunis Tdulumulasunisdnassass anuminerdomalulad

gaunstuisiasl anuwnAn “5IuU3n75 Usgaun13ne” lngenaussunainistanil

2.6.1 SUUSEHIUSIB5U (WU : UN)

Yauuszuna
S18aLLRENTIY5U
2555 2556 2557 2558 2559
1. ﬁqﬁ’]EQﬂqjﬁﬂwq 150,000 300,000 450,000 600,000 690,000
2. Anamzliyy 675,000 1,350,000 2,025,000 2,700,000| 3,105,000
3. Lﬁuqmmumﬂ%gma(%faaaz 60) 495,000 990,000 1,485,000 1,980,000 2,277,000
39U 1,320,000| 2,640,000 3,960,000 5,280,000 6,072,000
2.6.2 9UUIEHI0U519378 (U8 : UIN)
- Yauuszane
NUIALIU
2555 2556 2557 2558 2559
1. numaﬁmm* 831,000 1,662,000 2,493,000 3,324,000 | 3,324,000
374 831,000 1,662,000 2,493,000 3,324,000 | 3,324,000

*INATINNUTENIAYDIUMINGIRY 1P NulATINTRRIkarduaSudiALaIn s filAynIIneImans

waznalulad NuUNSANYIRAUNTEINEA 84 WITW1 NUMANWILATNSEULATINTLOALTNIYINTT U

Tasngdiianuaunsonsaninenmansuazmalulad WWusu

2.6.3 qUau (2w : Uv)

Ysuuszuna
sngazdun
2555 2556 2557 2558 2559
IUIULARNWN 30 60 90 120 138
AltInesemItnAnY (4 954,800 954,800 954,800 954,800 954,800
ANSANW)
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2.7 SEUUNISANE

M uuutuSeu
L] wuunislpesnudedstinmdunan

L] wuunslnasnudeunsnmuazidsadudonan

a a a ¢ A ) .
O wuunmalnamsdidnnsetindidudendn (E-leaming)

l:l wuumslnamadunesiin

O 8uq (52

2.8 M58Vl UNUIENAT183YIALN1TAINS U U IUT NN ING1aE (13)

= 1 a Y & Y v v a [y a v = a1 v =
ﬂ'ﬁL‘VIEJ‘UI’E)‘U‘WL!’JSHWIMLUUIUG]WNEUBUQﬂ‘UlI‘W]’J‘VlEJ'WaEJELI‘Vi'TJ‘VIEJ’]aEJL‘VlﬂIUIaEJE‘jiU'ﬁ’JW]’JEJﬂ’ﬁﬂﬂHW

[
1Y

TUUSYYINT W.A. 2546 (AIANWIN )

3. MaNgnIHaranIsifaeu
3.1 wangns
3.1.1 WUNUIBANTIUARANENGAS
TUNUNILANTIUARDANANEA
3.1.2 lassadramdngns
(1) vndvAnedialy
- naATwnuAnwly
- NRNIVINYIRUTEINA
- NEINeImEnS-AlaAanS
- ngAmEnwhluiuuiden
(2) nuan Y NANIE
- AU
- 30eAy
- W udenianizau
(3) viuandgavnafnyILazlATINITIdY
- WSHNANNAANY)
- anfiafin
k)
- 1ASeN5I3e

(4) BUINIVADNLET

11

ladaendn 179

lidesndn 38
12

15

9

2

lsidaandn 124
45

75

lidsenin 4

ladosnin 8

i28nn

wUwAN
nwhn
nuIwhe
nwhn
nwhn
WUWAA
nuwAn
nwhn
nuwhe
WUWAN
nwhn

PUIBAR

PUILAR

“uenn



um. 2

3.1.3 518739 TINUMNIENA (UTTEE-UHUR-ANI19Ie9104)

(1) nuanIvAneIN2ly ladaendn 38 wuefa

- nguAvunufineniialu Wideu 12 misefin ainsieiviseluil
202107 msldmonnamesuazaTaULme
(Use of Computer and Information)
202211 msAnfien WAL
(Thinking for Development)
202212 yudAUIAUSIIY
(Man and Culture)

202213 lanAdmy
(Globalization)

- nguiranwdnedsama THSeu 15 wihedn anseivdelud
203101 Aw9INgY 1
(English 1)
203102 N1WIBINY 2
(English 11)
203203 AW199NQY 3
(English 111
203204 A1wRINAY 4
(English IV)
203305 A1W189NGE 5
(English V)

- AT Anenaans-adiaenans Wiisu 9 miheAn anmeindelud
103113 adinenansludindsedniu
(Mathematics in Daily Life)
104113 wyudivdunndon
(Man and Environment)
105113 uywdiumalulad

(Man and Technology)

12

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



1 Aa = & = VY A a [ 1 1 a a 1 Qg{
- ﬂqu%‘lﬂﬂﬂ‘lﬂﬁﬂﬁlﬂLmULﬁ@ﬂ Tidonseu lidesnin 2 nuieia ansieivinelul

114100

202111

202241

202261

202262

202291

202292

202324

202354

AWILAZTUNUINIG

(Sport and Recreation)
mwilneifienisdoans

(Thai for Communication)
nouneluiinusedniu
(Law in Daily Life)
ANELINUAIALTUTI6
(Religion for Life)

WNFTITU
(Buddhadhamma)
nsdnnsaneln

(Modern Management)
AUsEnaunsgIhamalulad
(Technopreneur)
IneAnynganinmusssy
(Pluri-cultural Thai Studies)
US917198nsANBILazNITYIN9U

(Philosophy of Education and Working)

(2) nuandvanie Lidesndn 124 wulein

- Fywnuy TASeuduIu 45 wdeda 3ns1e3vmsldil

101301

101302

102111

102112

102113

LEIUNINYIAERNT

(Science Colloquium)
winuhveIneImansiazinalulad
(Frontiers of Science and Technology)
ititug 1

(Fundamental Chemistry 1)
UFTRnsATiug T 1

(Fundamental Chemistry Laboratory 1)
wilfiugu 2

(Fundamental Chemistry 1)

13

2(1-2-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

1(1-0-6)

3(3-0-6)

4(4-0-8)

1(0-3-0)

4(4-0-8)

um. 2



102114

103101

103102

103141

104101

104102

104108

104109

105101

105191

105102

105192

- FyUeau Tmseuduiu 75 widieia annsedvselud

103221

103231

105201 wugnuMslusinsupeuiiwasdmsutiniland

UuRnsiallitugiu 2

(Fundamental Chemistry Laboratory i)

wARANE 1

(Calculus 1)

wAaANE 2

(Calculus 1)

RRRAGRL

(Statistical Methods)
NaNTIINe 1
(Principles of Biology 1)
UfuRnIsuandInen 1
(Principles of Biology Laboratory I)
NN INE 2
(Principles of Biology II)
UURNSaNTIInen 2
(Principles of Biology Laboratory i)
Wand 1

(Physics 1)

U uRn1sHEnd 1
(Physics Laboratory 1)
Wand 2

(Physics 1I)
UfuRnsENd 2

(Physics Laboratory II)

LAAARATUES
(Advanced Calculus)
AUNSL YIS 1

(Differential Equations 1)

(Basic Computer Programming for Physicists)

14

1(0-3-0)

4(4-0-8)

4(4-0-8)

3(3-0-6)

4(4-0-8)

1(0-3-0)

4(4-0-8)

1(0-3-0)

4(4-0-8)

1(0-3-0)

4(4-0-8)

1(0-3-0)

4(4-0-8)

4(4-0-8)

4(4-0-8)

um. 2



105202

105211

105212

105213

105214

105215

105233

105261

105291

105292

105316

105317

105321

105322

105351

105371

ARlaAansaSUINWANE
(Mathematics for Physicists)
naAansAaadn 1
(Classical Mechanics 1)
naAd@nsAAEER 2
(Classical Mechanics 1)
wiwdnlniia 1
(Electromagnetism 1)
wiwanlni 2
(Electromagnetism 1)
QUUNAFNANT
(Thermodynamics)
menansidosdu
(Introduction to Astronomy)
NAUAENT

(Optics)
UuRnsia@ndseaunans 1
(Intermediate Physics Laboratory )
UfuRn1siEndszaunan 2
(Intermediate Physics Laboratory i)
Wand Beadn

(Statistical Physics)
Sidnvseindiloy

(Basic Electronics)
NAAENIAIDUGY 1
(Quantum Mechanics 1)
NaAAATAIIURN 2

(Quantum Mechanics II)

WandaansmuwuuUoInu

(Introduction to Condensed Matter Physics)

HanddmdesuavouniaiUawiu

(Introduction to Nuclear and Particle Physics)

15

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

2(0-6-1)

2(0-6-1)

4(4-0-8)

4(2-6-4)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

um. 2



105392

105493

- Fyndananizanu Tmasnseu lddsenin 4 wdieda ns1edveeldll

105303

105343

105353

105355

105357

105393

105394

105445

105453

105455

105457

105465

105467

UfURnsilEndseeiugs 1
(Advanced Physics Laboratory 1)
dununiand

(Physics Seminar)

Handdarunantosdy

(Introduction to Computational Physics)
unasidanasgulasnsounaznsliguseleyi
(Synchrotron Light Source and Applications)
andvesansiasnindosdu

(Introduction to Semiconductor Physics)
anmieandadodu

(Introduction to Superconductivity)
Mandvostanuiludosdu

(Introduction to Nanomaterials Physics)

U AN siandsesiugs 2

(Advanced Physics Laboratory II)
UitRnsedesiioTiemesitugs

(Advanced Analytical Instruments Laboratory)
Menmansiavinaluladagyyinie

(Vacuum Science and Technology)
N351BUaENIEUIUNTURNKEN

(Crystal Growth Processes and Methods)
fandvesituiudodu

(Introduction to Surface Physics)
Wemanstazalulaglduuna

(Thin Film Science and Technology)
Faiandiesdy

(Introduction to Biophysics)
ANTAUNAAIDUAY

(Quantum Information)

16

2(0-6-1)

1(1-0-6)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

2(0-6-1)

2(0-6-1)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

um. 2



um. 2

105472 WALUNALNU 4(4-0-8)
(Renewable Energy)

105474 F@ndmsenansiloy 4(4-0-8)
(Introduction to Astrophysics)

105481 Wadefidenassmeiiand 4(4-0-8)

(Selected Topics in Physics)

1YNNTLND 1 EAARINUUSENIANSENTAIIANBITNIS 1399 KUINIINITIANISANWITEAU

Ysyaunsuvuiandiludanduaaufne w.a. eeex (1anuan 1) dwsuindnuilundngniine,

a [

mansUndinarvdvdidnd  ndudiianuawnsaivay uag Idnenimes annsadeniseuiunluseeiu

a ¢ @ 1

Juda@EnwiaivIvwand seeelud Tneauiuyauresaiviviand Iaiuisatuiduldvdesnianie

(%
Y

e MelnaaudfvesinAnvgisaulundngasiamiidulumunumine deivun

D¢

6

105503  AdinenansUssynddmsuiland 4(4-0-8)
(Applied Mathematics for Physics)

105604 n1sINaekUULaENITINaesan unsalluiand 4(4-0-8)
(Modeling and Simulation in Physics)

105605 Wandvesnisussuin 4(4-0-8)
(Back-of-the-Envelope Physics)

105613 naeans 4(4-0-8)
(Mechanics)

105614  wa@ns i 4(4-0-8)
(Electrodynamics)

105617 WaAnAL¥eadis 4(4-0-8)
(Statistical Physics)

105618 nafansvosla 4(4-0-8)
(Fluid Mechanics)

105621 vgufAtousiy 1 4(4-0-8)
(Quantum Theory )

105622 NquiAIOURY 2 4(4-0-8)
(Quantum Theory II)

17



105633

105634

105643

105644

105645

105653

105654

105655

105661

105662

105663

105664

105665

105673

105674

105675

ANSIANERS
(Astronomy)
INIINAINYN

(Cosmology)

wATANINTEIRWATNSIRYNVUSIEDND
(X-ray Scattering and Diffraction Techniques)
awnlasalndnisgandussdidnduasnisuseyndld

(X-ray Absorption Spectroscopy and Applications)

= oA = a
NSNNHUBDLAZLVYULUUIAINTTY

(Engineering Workshop and Drawing)

WandTan

(Materials Physics)
Tanuluy

(Nanomaterials)
Wandlndiues

(Polymer Physics)
AAUAENTNI8AIN 1
(Physical Optics 1)
NAUAIERSTNIININ 2
(Physical Optics II)
TAnANenmgiin

(Low Temperature Physics)
nsAnwIanuazianzvaaan
(Materials Characterization)
Paland

(Biophysics)
Wandluadesuazounia
(Nuclear and Particle Physics)
Wandasnarans
(Astrophysics)
Wandn1sunng

(Medical Physics)

18

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

um. 2



105703

105704

105713

105714

105715

105716

105733

105734

105736

105741

105742

105743

105744

105745

105751

105752

WandAuao

(Computational Physics)

oAy

(Group Theory)

namansvesnLseLios

(Continuum Mechanics)
WanduuuliJudadu

(Nonlinear Physics)

Bidnmsofinddug

(Advanced Electronics)

Bndneuuazady

(Exciton and Wave)
AUNNSANRLAYLALANNINT

(Special Relativity and Symmetry)
AumsnINLaZN1A-8INA

(Relativity and Space-Time)
w3nsflauazaninsalnUnansenans
(Astronomical Instrumentation and Spectroscopy)
andvaardeassoynin 1

(Accelerator Physics 1)
WandvoaiaTosseynin 2

(Accelerator Physics II)
wafiapsesdionsnaaesdmsunsITeiand
(Instrumentation Techniques for Physics Research)
wirumansuszenduazivaluladssuualassas
(Applied Optics and Beam Line Technology)
"3‘1/1EJWﬂwamﬂt,azmduia%mmmﬂﬁ?j”’uqa
(Advanced Vacuum Science and Technology)
Wandvosansmauuniuy 1

(Condensed Matter Physics 1)
Wanduesansnauuiiu 2

(Condensed Matter Physics II)

19

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(2-6-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

um. 2



105753

105754

105755

105763

105764

105765

105771

105773

105774

105775

105776

105783

105791

105813

105814

105815

NsUgNHAN 4(4-0-8)
(Crystal Growth)
danmseululasalnd 4(4-0-8)

(Electron Microscopy)

ATHERIGIGRAY 4(4-0-8)
(Dislocation Theory)

awninsalnlveauds 4(4-0-8)
(Solid State Spectroscopy)

lassasadianyseiindvosiaveudeuay anszauunly 4(4-0-8)
(Electronic Structures of Solid Surface and Nano-scale Materials)
awnlinsalnUvesernauuazluana 4(4-0-8)
(Atomic and Molecular Spectroscopy)
nsUszyndldmsAiwIluunIalazaaaluildndoynin  4(4-0-8)
(Application of Grid and Cloud Computation in Particle Physics)
WandinTosufnsaiiaades 4(4-0-8)
(Nuclear Reactor Physics)

Wandlluadesuszynd 4(4-0-8)
(Applied Nuclear Physics)

Wandvouasgulasnsou 4(4-0-8)
(Physics of Synchrotron Radiation)
welulagfiiedesamsuninanamngsy 4(4-0-8)
(Nuclear Technology for Industrial Use)

widefidenassmeiand 4(4-0-8)

(Selected Topics in Physics)

UfuRnsviedmansUszend 4(0-8-12)
(Applied Optics Laboratory)

TAndfirusug 4(4-0-8)
(High-Pressure Physics)

sytiland 4(4-0-8)
(Geophysics)

Wandusseanie 4(4-0-8)

(Atmospheric Physics)

20

um. 2



105823

105825

105853

105854

105855

105863

105864

105865

105903

105913

105914

105915

105923

105924

105925

105953

N YN AUINAIBUAY

(Quantum Field Theory)
NSATUIUTIAIDUA

(Quantum Computation)
anmdeIng

(Superconductivity)
N3sUIsAIANEMTUTARS
(Computational Methods for Real Materials)
Nandvosiiui

(Surface Physics)
wwasimaluladuaznsussandld
(Laser Technology and Applications)
nannsgelansiiBsviadaans
(Fundamentals of Holography)
NSUTELARATRLAN9UAS

(Information Optics)
WnsmasadaluiE@nd

(Geometrical Methods in Physics)
nsmungUnsaluasruudRludRdeeamns Ty
(Industrial Instrumentations and Automations)
wialulaguigosuasnIuanLLes
(Sensor and Transducer Technology)
wialulaBnieudeya

(Data Storage Technology)
yiguiaummentudiugs 1

(Advanced Quantum Field Theory I)
nguin1ssunIulaTen

(Chiral Perturbation Theory)
wqwﬁammmamﬁm%’juqq 2

(Advanced Quantum Field Theory II)
weluladansfeith

(Semiconductors Technology)

21

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-12)

4(4-0-12)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

um. 2



105955  winluladusuiiauuiawazn1sussenalyd

(Thin-film Technology and Applications)

105954 wnlwenkazinalulaguily

(Nanoscience and Nanotechnology)

105973 Ujfseveslonouniin
(Heavy lon Reactions)

105974  SEUUNAI8AIISA

(3) BUINIYVIFNNARNWIKALIATINATIFY 9 WUNA

105391

105491

P38 AN3IUTIYIVIATINITIFLNALNUS AT IANN AN

105492

(Multi-Quark Systems)

W3NANAAAN Y
(Pre-Cooperative Education)

ANNAANYI

(Cooperative Education)

1AS9N15ITY

(Research Project)

(@) vuandvnaanteds  hitiaendn 8 wulein

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

1(1-0-3)

8 MUIBNN

8 NUIBNM

um. 2

MWidonsewinnlagluseaulsua e egntey 8 niein lnsaiansoisuwin anseiv e

gouluuvingndemaluladgsuns vie Mnanduaaufnwdus Munninendesuses ianelukaznieuan

Usene
AURUIYVDITHAIYY
SHaIYI Usznaudiesiay 6 nén Tnoudavndndianamne fl
wanii 1 wnede dnindeitsufinveuluusaziv fvunsvia s
1 RN gunIvinedans
2 VTN drinivinaluladdsny
3 NUUD grunivinalulagnisinuns
4-5 N8 AUNIYIFINTTUAERS
6 TIUatanN AunIvinnemEns
7 WA ginIvIneuIarans

22



wani 2

[

-3 PNeDe a@rvivnsuRareuluLAazIvn AMruAsaAIuAUNany 1 a9t

dindunInendrans

101
102
103
104
105
106
107
108
109
110
111
112
113
114

VU9

—_

WA drunvninendans

EUatanN a1 NAL

WA ANV IANAANEARNS

WA A19IVTVING

RN g and

WA a1vinnssuiansseslng

WA g naluladiawesuazlnneuing

FQUIR A1913919831INEN

RUUD AR RRLATPITEN

WA #19IVINLINAANERNS

TUatanN ANVIBNEITING

WA AUV IUTANINED

WA AU UAFVINGN

TEUalanN ANUNIVTINYIPNERTAIARA
JEAUVDITILIU

NN JrseiuUsans SuTT 1

ARG JseauUSaes Tl 2

ARG SvrsERuUSyaes Tl 3

NN JvrseiuUsans SuT7 4

RN ITAUUIYY um'%%’juqq

WA Soseautudinfnundugiu

VTN JrseiuTdinAnundunans

GURR Fuseauidinfnudugs

23

um. 2



PUNUDY YUIIVN

0
1

© o0 ~N o U B~ VLW DN

YU

YU

WA
WA
TIUatanN
WA
WA
TIUatanN
WA

=
NHIYN

um. 2

General Physics, Mathematical Physics, Computational Physics
Mechanics, Electricity and Magnetism, Thermodynamics,
Statistical Mechanics

Quantum Field Theory, Quantum Physics, Theoretical Physics
Relativity, Gravitation, Astronomy

Accelerator Physics, Synchrotron Radiation

Solid State Physics, Condensed Matters

Molecular and Atomic Physics, Optics

Nuclear and Elementary Particle Physics, Astrophysics
Selected Topics in Physics and others

Cooperative Education, Laboratory, Research Project, Seminar,

Thesis

VUNUDS AP UIT I ULAR LU
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3.1.4 WNUNISANEI

um. 2

wuzhbiindnwnlundngnsineimansdudgia eanvivildnd nangasinavt (Honors program )

= = o &
ULNUNIIANYT AU

U 1 nansAned 1

U 1 nensenedl 2

U 1 anansAned 3

un. un. un.
102111 pdivugIu 1 4 | 103102 uPARAA 2 a | 102113 indiiugiu 2 4
102112 UjRnaniiitugu 1 1 | 104108 wan¥YInen 2 4 | 102114 UftAmaeiitugiu 2 1
103101  uAAAd 1 4 | 104109 UJIRMIMANTIINe 2 1 ] 103141 7F5%eadd 3
104101 wan¥Inen 1 4 | 105101 WEnd 1 4 | 103113  adiaransluiiauszd1iu 3
104102 UfURAMmaNTTINe 1 1| 105191  UfuAmsiland 1 1 | 105102 Wand 2 4
203101 n1wdangy 1 3| 203102 nwdIngY 2 3 | 105192 UfuEnsiland 2 1
202107 nsldmeuiamesiay 3| 104113 uywdiudandon 3| 105113 uywdiuwelulad 3
ANTAULNe
394 20 wwna 323 20 wuaene 391 19 wiawna
3 2 mamsfneii 1 un. 3 2 mamsfnunii 2 un. U 2 amamsAnedi 3 un.
103221  uAAARATUES 4 | 103231  aun1sdeuius 1 4 | 105202  edaemansdmiudniland 4
105201 fugiunsTdsunsy 4 | 105212 nafmanipanada 2 4 | 105214 ugdwéanlwih 2 4
poufnasdmsulnHEnd 105213  wswanluih 1 4 | 105233 esenandidesdu 4
105211 nafansaaadn 1 4 | 105261 figumans 4 | 105292 UjURnsHAndszAuna1a2 | 2
105215  guviwamans 4 | 105291 UjuAmsHAndszAunansl | 2 | 203204 Aw8angu 4 3
203203  11W18INGY 3 3 114100 Awaztunuinig 2
"3
20200 Ayndendnwiialy 2
394 19 wulwna 323 18 wuaenn 394 19 wulwna
3 3 mamsAneii 1 un. 3 3 mamsAnunii 2 un. U 3 aamsAnedi 3 un.
105321 naAEAIAIauURLY 1 4 | 105322 nam@nsAmIeuRu 2 4 | 101301 @unIneenans 1
105316  WANAT@DA 4 | 105351 FaAndaasmuuiutosdu 4 |101302 wuwathvesingmansiag 3
105317  Bnnsefndidedu 4 | 1050 Awndenamzsuiand a walulad
203305 WS 5 3| 105392  UfuRAmsHAndszauge 1 3| 105371  WaAnddedesuazeunia 4
202212 wywdivimusss 2 Hosdu
202211  nshnwitonsiann 3
202213 TanA¥mu 3
105391  Leseuannafne, 1
394 15 wuoena 373 17 wuaenn 594 15 wuoena
Y 4 mamsfnnii 1 un. Y 4 samsfnunii 2 un. Y 4 aamsAnedi 3 un.
105491  @unafnw 8 | 105493 FuuunWand 1| xooox Awudenias 4
"3 00X AV UAONLES a
105492  lpssn5ide 8

59318 u2eAn

593 5 wuqeAn

5284 wuwAn

sqwuqaﬁwﬁ"’mﬁngm = (20+20+19)+(19+18+19)+(15+17+15)+(8+5+4) = 59 + 56 + 47 + 17 = 179 vwfin
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3.1.5 AN5UIYS189YN

(N1AKNUIN A)

3.2 YoanafuvtLazAAIveeR1158

3.2.1 919158UsEIUANgNT

(1) 599A8A519158 A5.UTTWUS

9

W.U. WEANA) uvnInendeidealy (1989)

Laiuen

ﬂm’g@ D.Phil. (Materials Science), University of Oxford, UK (1995)
M.Sc. (Nuclear Physics), University of Oxford, UK (1991)

AMBNRUINIGABINIG S99ANERTID5E

NAIIUNIGAYINTT (A1ANUIN 9)

MszUdaUNTaLUA?

105101 Wand 1

105102 Wand 2

105104 FAndfiugu

105105 #Wand

105191 UfjumnsHand 1
105192 UjURnsWENE 2
105194 UfiRnsiAndfiugu
105195 Uunswand

mszugaulundngasnilageulvy

105101 #Wa@nd 1
105102 Wand 2
105233 @N51A@nS

105453 N33UBHALNTEUIUNMTUGNRAN
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(2) 799AER319198 A3 w950 T
Qm’g@ Ph.D. (Physics), University of Toronto, Canada (2001)
M.Sc. (Physics), University of Toronto, Canada (1996)
WU (WAN) YansalumInende (1994)

ABNRUINIGABINIG F99ANERTID58

NAIIUNINAYINTT (A1ANUIN 9)

M3zUdIUNTaLUA?

105101 Wand 1

105102 Wand 2

105104 FAndfiugu

105105 #Wand

105191 UfjumnsHand 1
105192 UjURNsWENE 2
105194 UfiRnsiandfiugu
105195 Uunswand

aszauaaulundngasiiUaaauluy
105211 nafansaaada 1
105212 nafmansnaadn 2
105213 wshwdnloi 1

105214  wsiwanlaih 2

105215 gauuwamans

105316 WaAndALdsads

105321 naransAIauRy 1
105322 namdnsAIausiu 2

105355 H@ndvesan1iniiedndaloanu
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ARl

ALUUINIIBINTG

NAIIUNIIBING

um. 2

(3) fr8AanT1a138 AT SAANs Buiisy

Ph.D. (Materials Science and Engineering (Ceramic Science)),
The Pennsylvania State University, USA (2001)

M.S. (Physics), University of Tennessee at Knoxville, USA (1995)

.. (WANd) wrnIneduideslnal (1993)

.. (Wand) univenaeveuwnu (1991)

AYIEAENT19158

(N1ANUIN 9)

Mszaudauniiognan

105101
105102

Y

a

Wand 1
Wand 2

mszaugeulundngasnidagoulv

101301
105317
105343
105351
105472
105493

ARl

ALUUINI9IBINTG

NAIIUNIIBING

LEIUINYFEARNS

a & a 6 dg" %

dannsaindlafy

WA NALEITUlASATIURAL NS ITUS oY
WandaansmuwuuUoInu

PRI UNANU

dunuand

(4) 219158 A5. VSIATEY  InAanaLn

Ph.D. (Physics), Suranaree University of Technology, Thailand (2004)
.. Wand) univendeniiaa (1999)
9197138

(N1ANUIN 9)

M3zUdaUNTaLUA?

105101
105102
105103
105191

Wand 1
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um. 2

105192 UfURns7ENd 2
105193 UfRnsHANLY

aszouaauluvdngasidaaauluy
105361 Wand amﬁmuayaummuamu
105465 F@ndiUoru

105291 UfjuRnsiandseiunans 1
105292 4j

105392 4j

(5) 213138 5. a5y 9595551
ARl Ph.D. (Physics), University of Illinois at Chicago, USA (2000)
M.S. (Physics), University of Illinois at Chicago, USA (1998)
.U, (W@nd) unInerdereuwAy (1992)
AAUINIITINIG - 819758

NAIIUNIIAYINTT (A1ANUIN 9)

Aszudauiiiogudn
105101 #l@nd 1
105102 #@nd 2

aszouaauluvdngasidaaauluy
105261 firumans

105394 UjtRnsiedesiienssvidugs
105445 i‘mmmamua zinalulagayanie

105455 FlAndvesiiuind ey
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um. 2

3.2.2 9191589U5231

o o/

3.2.2.1 @113 vnEnd drinIvnInerdnans

fdu | duvds Fe-unuana ANl §1U1UN
1 | A A% Uszawm duan Ysyayrdng, Inendedesiusvenandns quil 42 (1999)
Ph.D. (Physics), Arizona State University, Tempe, USA (1984)

M.S. (Physics), Indiana University, Bloomington, USA (1980)
.. (WEnd) PasnIalunInende (1974)

AU, WANd) uinInendersuasunsIlsauseauing (1972)

A. A3. YA auTIWeA Ph.D. (Physics), Case Western Reserve University, USA (1999)
M.S. (Physics), Case Western Reserve University, USA (1996)

[

.U, WE@NE) unInendevaukny (1993)

Prof. Dr. Yupeng Yan Ph.D. (Physics), Tuebingen University, Germany (1994)
M.Sc. (Physics), Nankai University, P. R. China (1987)
B.Sc. (Physics), Nankai University, P. R. China (1984)

5. 95, USTNUS waluen D.Phil. (Materials Science), University of Oxford, UK (1995)
M.Sc. (Nuclear Physics), University of Oxford, UK (1991)

W.U. (WENE) uvnInenaedadlnyd (1989)

SA. 915, WSP bse Ph.D. (Physics), University of Toronto, Canada (2001)
M.Sc. (Physics), University of Toronto, Canada (1996)

WU (WENH) PansalumInelds (1994)

A, 75, Usees dadsgndna | Ph.D. (Physics), Gothenburg University (1997)

W.U. (WENE) uvnInenaedaalnyd (1990)

IA. A, JUR  LUUAT D.Phil. (Materials Science : Ceramic Nanocomposites)
The University of Oxford, UK (2001)

M.Sc. (Materials Science : Ceramic Processing)
The University of Leeds, UK (1997)

W.U. (WAnd) ynInenaeveukny (1995)

. A3, Bluse neulny Ph.D. (Theoretical Physics), University of London, UK (1995)
M.Sc. (Mathematical Physics), University of London, UK (1990)

WU (WENS) PaansalumInends (1989)
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um. 2

a1y fumis To-uwana ARl @11

9 | ue n3. Swdns BuD% Y Ph.D. (Materials Science and Engineering: Ceramic Science),
The Pennsylvania State University, University Park, USA (2001)
M.S. (Physics), University of Tennessee, Knoxville, USA (1995)
.. (WaAnd) unineduideslml (1993)
.U, (WENd) unIvedeveunny (1991)

10 | weA. A3, A4ans b Ph.D. (Physics),University of Surrey, UK (1998)
.U, (W@nd) uninenaeasuaIuasung (1994)

11 | WA, as. @5lwa 99713358 | Ph.D. (Physics), Suranaree University of Technology (2007)
.U, Wand) univenasesuasunsilsadszaiudng (2000)

12 | e a5 a@lsy ':f]i’;'iiﬁﬂ Ph.D. (Physics), University of Illinois at Chicago, USA (2000)
M.S. (Physics), University of Illinois at Chicago, USA (1998)
.U, Wand) univerasveunnu (1992)

13 | 9. 03 9359598 lnAanesd | Ph.D. (Physics), Suranaree University of Technology (2004)
.U, (@WEnd) univeduuiing (1999)

14 | 9. 93 239U d3aun Ph.D. (Physics), Stanford University, USA (2008)
M.S. (Physics), Stanford University, USA (2007)
B.S. (Physics), University of California, Santa Barbara, USA (2002)

15 | Dr. Michael Smith Ph.D. (Physics), University of Toronto, Canada (2005)

M.Sc. (Physics), University of Toronto, Canada (2000)
B.Sc. (Physics), McMaster University, Canada (1998)

3.2.2.2 §1Un3I V1 INeFAIans (§1913119U9NNe29049)

19131 NAAERS

Prof. Dr. Sergey Meleshko

Assoc. Prof. Dr. Nikolay Moshkin

5A.A3. Usennes drana
Asst. Prof. Dr. Eckart Schulz

HELAT. BIYY LYEiaus

FA.AT. L1 AUNYY

Ph.D. (Mechanics of Solids)

Ph.D. (Mechanics of Fluid, Gas, and Plasma)
Ph.D. (Mathematics)

Ph.D. (Mathematics)

Ph.D. (Mathematics)

.. (AdlAAERSUTEENA)
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9.05. 301301 0133nY
.03, WYIITIU 159UAYE

9.05. @GUA WAUUIAT

UL ERIRIGE

F.AS. N WML @1A3N

Assoc. Prof. Dr. Albert Schulte
57.05. OUUS 199520

FLAT. INNT IR

HALAT. NAIA ST

NEALAT. SUNT Llug

)

WALAT. JAuT wavgaiuy

43

HALAT. YR 952N15391594

€

WeLAT. doydy Useesiaasy
2.05. 5¢¥l Indalns-gniae

A1913913 03

Assoc. Prof. Dr. James R. Ketudat-Cairns

5A.03. 301 FIUA
HALNUNGY.AT. 1TITIN AT

9.A5. WUA1 TULAINAN

419139132M81/38%2MeN
5605, gNINg lygdnm

5A.05. NAlld @y
SA.ANEY.N3. AITY AURNEITUN
HALAS. WA 2350ulENA

wA.3. 108y Inseuysol

% a =]

HPLAT. Bl 571
HALAT. d3anual S8R0

s
a

= o & [
WE.NN.AT. LNTYIFANA LNy

s
v a

HALAT. 3907 FSaian

HANNGY.AS. WIAoY Jremey

Y o

WA NUNEY.AS. a5 Aetundnaas

.. (AdlAAERSUTEENA)
U3.9. (AdInAan3)

Ph.D. (Computational Fluid Dynamics)

Dr.rer.nat. (Computational Chemistry)
Dr.rer.nat. (Applied Electro-Chemistry)
Dr.rer.nat. (Computational Chemistry)
Ph.D. (Inorganic Chemistry)

Dr.rer.nat. (Physical Chemistry)

Ph.D. (Chemistry)

Ph.D. (Polymer Science)

Ph.D. (Chemistry)

Ph.D. (Chemistry)

M.A. (NYFAEATNOALDT)

Ph.D. (Biology)
Ph.D. (Biochemistry)
.9, (@A)

Dr.Scient.Med. (Immunology)

Ph.D. (Animal Physiology)

U5.0. (vemaniiuniou)

Ph.D. (Physiology)

Ph.D. (Natural Science)

Ph.D. (Toxicology)

Ph.D. (Plant Health)

Ph.D. (Microbiology)

Ph.D. (Pharmacology)

Ph.D. (Physiology)

Ph.D. (Pharmacology and Toxicology)
Ph.D. (Microbiology and Immunology)
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HALAT. ANNUS LIUAS Ph.D. (Molecular Biology)

HAAS. VLA e Ph.D. (Plant Molecular Biology)

Dr. Paul J. Grote Ph.D. (Biology)

9.73. IUYUNI InAaINg Ph.D. (Anatomy)

9.03. MAWN &35504913 Ph.D. (Crop and Soil Science)

0.05. WS ATUUSTYN Us.0. (eayiugeansuasiuglieanssueans)

.05, UNIIIU LEIAUS U5.9. (Me3naa1ans)

9.03. WITAU Tunnae Ph.D. (Bioresources Science: Applied Microbiology)
9.0, DAYA Hugaiy Us.a. (Mmgdnaeand)

2.053. g1 Rugaiy Us.a. (Mmgdnaand)

9.03. BARIINT WOINUD U3.9. (@353M81n1541ne)

9. WIAA mqauaqng MHS (Molecular Microbiology and Immunology)
9. 93918 IsztunuIus M. (Uszamivemans)

191391 INYIAEATNITANN

SA.095. A58 A15IANA U5.0. ANefansn15eaniNaIn1gLaEnISNKI)
2.05. WIN SIVU U5.0. AFINISULATBING)
8. I5Na JUNU nALa. (Nafnw)

anvnivinalulagiawesuazinnouiing
Prof. Dr. Joewono Widjaja D.Eng. (Electronic Engineering)

9.0 giuay wazlasan Ph.D. (Electrical Engineering)

d1vvINsiuianseeslng

WA.AS. NTINA NEUUN Ph.D. (Remote Sensing)

WA.AT. Aty @s1Asug Ph.D. (Geography)

HELAT. gINE dosaunT Dr.rer.nat. (Remote Sensing/GIS)
9.03. AW YIYAUA Ph.D. (Meteorology)
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um. 2

3.2.3.3 919158UszaNaun I Iwmaluladdeay

a7 uAneINnal
D.09. NN LyAIAU

[y

9.M5. Ys¥U 91033

9.03. IAWINT Tuiu

9. Usluneg fnfusem

19717101 W1D9N

37.95. DA 19T0USNY

IA.AT. YIYUTIA BUNTUILLATY
Assoc. Prof. Dr. Jeremy Ward
HA.ag. Uauauss weasagu

9.03. IANUTH FITIUNN

.03, alnFa WHaNkBa

.03, 3598 Aggleyalgniud
9.03. YU¥NT gOAARE

0.03. fisnd a3lesu

.03 udliiey oAunacs

.05, AN ATULYLTOY

.05, AVATIN ANLATYZES
0.05. A3uns A3lnd

9.3 AT Useyanv

9. NUT YATHET

0. AUANT LAINYIWIUY
SRRIRRUIIRGT

9. J9389 WA lngsy

8. Peter Bint

9.9, (USveyn)
A.9. A5 IMe1NSITENNSANYI)
Docteur en Droit

Af.4. (NTNAUIFIAL)

Ph.D. (Second Language Acquisition and Teacher Education)
Ph.D. (Teaching English to Speakers of Other Languages)
Ph.D. (Applied Linguistics)

Ph.D. (Second Language Educatioin)

Ph.D. (Education)

Ph.D. (Education)

Ph.D. (Linguistics)

Ph.D. (Linguistics)

Ph.D. (Educational Studies)

Ph.D. (Reading)

Af.A. (NY19INguAnY)

Af.A. (NY19INguAnY)

Ph.D. (Foreign Language Education)

Ph.D. (Applied Linguistics and English Language Teaching)
AfLLL (Anwieans-n1saou)

M.A. (TESOL and Bilingual Education)

AF.4. (miaaummé’ﬂﬂqHLﬁaﬁgmjmmEJLaww)

M.A. (Linguistics and Applied Linguistics)

M.Phil. (Phonetics)
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=

drundvnaluladansaumne
56.05. ANA LUYNA
HA.AS. I5N9E wallnsna
wet. gdndlyn Insao1m
WAL, ST Yeranans
0.0 3AuUA d3ana
9.95. 591 5&aqa

9.03. UONA WY
9.019. DAYA T1UIAS
0.05. Annqu Timunga
9. 555U5nY 1Besinal
9. UIUNT AUFUNT

8. nsetus Buuvaste

9. @578 NuaduEna

a1913vmalulagnisinnig
SA.AT. VIYNUR ADUVI
HA.AT. NQYIUT FAUSHING

HALAT. gHREY DeUUA

Hel. oilen walTaugelsa

.03, Uy¥Ie Uayll
9.A5. dadn

d
.M. 1INAU gndde

®
=
=
_
)
)
Lo
3
)
Do
=3
[ass
=3
2
2

a L3 d
9. U3gn1 WHURIAT

9. Y9N3 NGNS

A.9. (NMTIALazUsEIduNanIsAne)

Ph.D. (International Communication)
M.A. (Information Systems Management)
ue.a. (Roansinavy)

1.0, (AAINIIUABNNUADS)

Ph.D. (Computer Science)

Ph.D. (Library and Information Science)
Us.0. (@sauwmefinug)

Ph.D. (Computer Science)

1.4, (AAINITIUABNNILADS)

M.A. (Media and Culture)

.41, (UssanSnumansuasansimaaans)

UA.Y. (FENTUIaTN)

M0, (ATHFANERTNITNEAT)

D.B.A. (Marketing)

Ph.D. (Business Administration)

M.Sc. (Accounting/Information Systems)
M.B.A. (Business Administration)

A.A. (WTHFAENT)

Ph.D. (Educaation/Human Resource Development)
Ph.D. (Industrial and Organization Psychology)
WUy, (Aneinseeuiines)

WU, (US5N15HY)

Us.4l. (U3YN35309)

M.B.A. (General Management)
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um. 2

3.2.3 919159NLAL

Uagdudslifionasdfimunasulsednnangns

4. 9arUsenaunglInuusTauNIslNIAFUY

v

nangasIngrmansiada a1v13¥ildnd vangasinmvt agldnsandunisaiuguuuuania

Y

A & £ [

Anwvesnivedomaluladgsuisdsldsunsendorindunmimendendudunidnuazi Judihduania

Y 9

e

Anw1veaUsene

4.1 518a298ANAINTTY

avRaAne (Cooperative Education) Luszuumsdinw Mitfumsuiifaulu aomudseneunis
ogsfiszuu nedeliinsSeuluanudnusudumsdalidnAnuludfoRauate a annuszneuns 7
thinwazlsfn foRnuinssfuaivvesindnw uazitumsSeuslaslduszaunsalainnisianu
s508undn vie Work-based learning w3eldvinlasssufivay (Project) fiflusslonifuaniuuszneunis
WU N5U3UUTe vdemsiiiudszAviam viensufdymvesnszuiunisineu dainAnwianuise
UuRnulidisaldniglu 4 wew ibiinAnwianunsadeud Ussaunsalannnsviiau uwaslinauninms
pufianiulsznounsdesnsiniign sl aninendelddadsgudaniadnuuas e Iy
mhgnuvdnfiuimsianmafertvaniafinu auvihidsmualiludededumminedomealuladqsuni
TINLAMNAANYT WA, 2554 (A1ARWIN 1)

[y

mMsdaszuuMsAnuuuUaniafnwIvesmAinendemaluladasuns Tinguszasdiiie

1. iy Ussaunisel snudvdn (Professional Experience) widn@nw

2. WlewSinugindnw sunsimguilugniaufin Tiegamngas

3. simutiugin THiannINgs LaEATMINAILADINIT TONAIALIINL UINBITY

4. Winawonwu fldmsn Auaaudne Tumswandadin Adunimgs

5. WhAansiamvdngns wazaAvnig vesanudnw nelddoya Aldannstimanuindnw

Tuaanuusznauns

4.2 942917981

Fudn 4 'lasnan 1 wse anuniInuanIsiatvdsuiurey  waziduluaudetssunminedey

a1 v a

WALLLAEATUS INMIENNAANET W.A. 2554 (ANAKNUIN 7)

q

4.3 IUIURUIYAA
105391 WSHUANNAANWN 1 B

105491 AUNAANEN 8 NUIBNM
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um. 2

5. UaN1MUALNEINUNITYNLASINISHI891UIY

5.1 A1esuUnelngda
105492 1A39n15739 8 MIEAn
Wunsilneuaieauiafiifisuindudvianiadneilaedndnwarlsinlulszaunisal 998
U uRnsnulasimsidesasinmnniglinisauaiusiilagannansduaviniduanvividnd wse a1nam

[
I awv Y

a1 A antiise quiide ie nguide Mannelularnisusnuinerdeidanusiliesuideuas

WawiuumIngrdemalulagasuns
Tnsmahlasmsideuasiannifiqnsmneianndndnulvaunsolssgndisaauuuinemans

wagldnszuaumsmadnenmanslunisuidanlandddeilodiu vazannsasenunanuddonumndnns

WHUUNAMUNIIVINIG LA

5.2 11ATFIUNANITITEUS

wielgiseudnladsn1sideuariaumenuildnd lngaiunsadiasieninaununisneaeailiag

[
Yy a

WauanaIIdelnemMuANaNI SIS g U3l
1. fin@edndidaivinisimsnansuasanudniuvesduansaviauduiivla
Y] a aa & o = a
2. [gwannisuagnguinieidndiiemeiagesunenanimeass
3. ansaAndnsiedindussuukarinisasuranTeuazimuieisnsmainemans

4. AN311505IUNANNANITIVELALWAIUIAIUNAN NNV ULAZUNAUDUNANUNIITINTS Lo

5.3 92412@1
UM 4 Twsn1ei 1

Y390 ANUAINUANISNEIVIIV AU DU

5.4 3TUIUNULAN

8 1UIBNM
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um. 2

U 4 NAaN1SFEUINAENSNITHIULAZNITUSIEUNE

1. MIRAUIAMEN B LAYYRITN AN

AMANYME

nagns/nanssy

1. figusssuasesssulunisasadianasysenau
o13nwnazdainusuiavoulund1nilasy

1AUNLYNADNIUSURATOUADEIALLAZDIANT

UNANWISURAYDU assignment YOIRULDY
Wun1sesesianIan war atvayuliindnw

INSAUAIAIEAULBILALINTIER

2. danusuazvinweiugulunisusznauendnle
Wuedefinaenauiiaulidfuazaiuisaiaun

AustvdlagIsnsnidinemans

#nfag19N15UsEyNAlTNUIENd uazmaluladn
WNetedlutinUsedniu waratvayuliindnw

a wva Y @ a
RO IR RGIEEN

3. 1ANEN 50T UNITINTZUUAMNANAATLATIZY
AuATIEVRTRNALAL ARAT19ETIAUTANTTY
paenIulausluInIuAdeynlagldisnisuay

AU RS UAT AR ANENT

WUNSENHUNTZUIUNNSIVYNIUNITYINLASINITIVEY

av a o

nelinmsauavesnnnarsduastinidenaeIvay

4. fanuaunsalun1sdenawareauiuAILSe
INNFNFIUAILNG U NUTINGUaziliA1a5 U1

angIumAIHUn LA sINElunanIn

goulmdnlalunannsnugu wswa way

NITUIUNSVRARUNGUHANdNUgLlngaziBen
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1. BUINIVIARNWINLY
1 a = ﬂ:l
navdvwnuAnyINaly

202107 MslgAaNNIMBSHAZASAUNA 3(2-2-5)
(Use of Computer and Information)

FvrdsAunau: lidl

arufidesdunaresduszneuasnenfinnes ssuuUftinsuasivsunsuessndsslovd maldoy
TUsunsudsegnditugu ssuuiadeteuasdumediin mnuvasnfevesssuunoufinmesuazngvaned
Aerdes ansaumalarszuunsdaiv nislduinisansaumeiiien1siuait ns@eusieny msdauay
NS UTIINITONE

Introduction to computer and computer organization; operating systems
and utility programs; application software; computer network systems and internet; computer
systems security and related legal issues; information systems storage; information services for

searching; report writing; citations and reference writing.

202211 AsARLENTTWAILA 3(3-0-6)
(Thinking for Development)

IdeAunau: Ll

nITUILMIARAATIERBANS assnAineuuuisdouargUioiiienisilaseinisenavgaa Ay
auysalvesnEamgHa wwlAniiensiauesdsdulunumwesuSuguasughaneiiios mauiuaz
PBussaiionsiaLMIegINiuesyyd

Process of logical-analytical thinking; deductive and inductive logic for argument analysis;
soundness of argument; conceptions in sufficiency economics for sustainable development;

religions and ethics for development in quality of living.

202212 UYWHAUTMUSTIN 3(3-0-6)
(Man and Culture)

FvrdsAunau: lidl

BIAAIUINIF AL TAUTTIH %mmmiﬁuaqmiaﬁiimLLafmsnmaﬁiﬁumaaﬁmaﬂamgmmﬁ
#19 9 MAaTuludAm Anulunywduaznisegsiuiuvesuywdlussuunyinusssy audiAyaes
AauTausssunazilaaiuaugal

Social and cultural body of knowledge; evolution of arts and civilization and their social
phenomena; being human and human community in a system of plural cultures; significance of

arts/culture and wisdom for new generations.
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202213 Tamaday 3(3-0-6)
(Globalization)
AyrtsAunau: 1l
nsfnvidadisufisuidisanuduiudssninssanadeunas i singnisallani AT i
AuAuluss/Ussma nguunesznIalszne aﬂﬁmiiwdwﬂizLwﬂﬁgﬁzﬁu‘lammmwﬁ’uq:ﬁmﬂ
WisygnseniwseinanelasnanavesUsemanmgI g nquusewmeasegnanaulniuarussenduyIa
MRz NaNTENIUINMITAI aUszvdinuiunszualanAfnidnuasiiuasuiadiglanid
SoTlurenssui 21
Comparative studies on international relations both before and after the advent of
globalization in terms of state/country status; international laws; international organizations both
at the regional and global levels; international economics under the influence of powerful
countries; emerging economies and multinational enterprises; development and its impact; civil

society and globalization trends as well as changing trends towards globalization in the 21st

century.
NANIVIN1WA9USZNA

203101 A1w199ngY 1 3(3-0-6)
(English 1)

utedunion: Ll

fiaunnruiauannsnvesinfnw lunisldnmdinguiionisdeasludinuuarlutuboulsd
ognalivsednBn enlundngnaiiumdeiFesdiindnuiaula ysanmsinuzarsdingy taslvinsils
msyaLduauddgdrdunsafiununaziauinaislunisdearsuazmsiFouniw duasunisieud
AMwdangueigauedlaglivayainunassiig o

Developing students’ ability for effectivecommunication in social and academic settings;
course content reflecting students’ interests using integrated skills with primary emphasis
on listening and speaking; improving communication and language learning strategies; and

introducing autonomous learning using various resources.
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203102 ANY1DINGY 2 3(3-0-6)
(English 11)

FvUsAunau: 203101 English |

Wamuvinue nmdinguiion1sdeanslusefuiigdu fauvinwensniwuaznaislunisiious
Ay TAINITnYEIIn Ty IkardaaiulivhAnsuuumdyussaunisal wudevlufdeidouay
UszifiuswasioAsivinmsanunasteyasisqlnglifinsdauvamiu wu wifsdediud unenluineans
wazuvadeyadiaavseiad

Enhancing students’ proficiency in social communication; developing students’ ability to
accomplish learning tasks; using integrated skills and task-based learning with emphasis on
contemporary themes and current issues; reading semi-academic texts from a variety of authentic

sources such as newspapers, magazines and online resources.

203203 A1W199N9Y 3 3(3-0-6)
(English 1I1)
F¥UsAunau: 203102 English I
Tnssadanaresdusenavresnwdinguidaivinisludnvasidudernudaies nmsfladioon
JUyIngeAunIIneIdans wasinalulad Minwen1581ULUUEISI9 119974 WUUTINAT LAEAITETULUY

=2

N1AEEA1 AReAIUANYIlATIATIMAYTIaELBnveLlenT YsuInN1svesinee NldlunisiSeuiveya

Y

&

€ o v ¢

naonurinuzlunsidng uaziansel Adwi laennsel uazmsilaiielild deyaiifesnns maFousdnuvas
FN99) NNATB FIYAULDY

Course content dealing with science and technology for effective communication in an
academic field of study; text-based activities involving integrated language skills with an emphasis
on reading; exposure to both authentic and semi-authentic materials from both printed and

audiovisual materials, as well as online resources.
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203204 ANED9NGE 4 3(3-0-6)
(English V)
JFyUsAunau: 203203 English Ili
iwwnisedaseiforvesinunteuillidnwm Tunwsingy 2 uaznwdingy 3 Jinsies
ilaru Tusulassaiauselon esdusznau msliuds uasauseidiewwenien n1smaeeu msen
wuUdud N3BTuLUAIAAEAT maenaunTisuilasiaiuareasBeavesion n1sidous a1

Y Y a I

uvasngg msdnasgiuazmslitoyalunts esehidenu mslfundsdeyadag iletaelsgFousn
uazas1AAniila

Further enhancement of student’s language learning skills and ability in science and
technology content developed from English lll; exposure to authentic language in science and
technology from both printed and audiovisual materials, as well as on-line resources; focus on

text-based tasks involving integrated skills with the emphasis on writing.

203305 A1w199NqY 5 3(3-0-6)
(English V)

FU9AUNBU: 203204 English IV

M3e1u MIdieu waznisdeansluszdiugs madfiuguavansansiulasaing vesisin
NIN8INYY NsiwSeukariaualasing neeuIngremansuazinalulag n1si3eus; viderieg 9N
vaneudyn Miauslusuvesdonan gilesznounisiioumenulestaunaiufieide lasaiuas
ANFNIIRN

English needed for employment preparation, effective communication skills in the
workplace, and career advancement, covering topics of job search, resumes, employment letters

and documents, job interviews, academic applications, some essential correspondence, reports,

meetings, discussion, and short informal occasional speeches.
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NguAYEIUINYIAENS AMAAIENT

103113 adlaA1ansludINUsza1Iu 3(3-0-6)
(Mathematics in Daily Life)
FvrdsAunau: lidl
miiJizqﬂiﬁﬂa’immam%ﬁugmiuﬁmm%’imﬂssﬁﬁu TneAnudgmiiieatunsin Auit way

v

U3ims dawniaitu Wy msdumeends (Gud uazn® Tymnsiaasmineins NTU1ARUY)
MsmANgiigalagisnTmuasistumand waglamdug Mhaula

Applications of basic mathematics in daily life problems such as problems related to
graphs, area and volume, financial problems such as computing interests, annuities and taxes,
resource allocation problems such as break-even point, finding the optimal value by graph and

the simplex method, and other problems of interest.

104113 uywdiudaandey 3(3-0-6)
(Man and Environment)
Frdeaunau: 1l
Tiunsvesyed Ussvinsuyuduasnainuszvins AN BUNINIBANLAENIITININTD
uyud Jagtiunaznisegsenvosuyud nineInssITuvALazn1TeusnY Japnaunndon MIauNLLaE
nsdnsasnnden N13INNITNINEINTUY WY nsvieaflndeinaiieniswauisgnadidy
Evolution of man, human populations and population dynamics, physical and biological
environments of human populations, present and future design for survival, natural resources and

conservation, environmental problems, environmental planning and management, human

resource management, ecotourism for sustainable development.
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105113 aywdiumalulag 3(3-0-6)
(Man and Technology)

Fyrdsaunau:lidl

U218 WUIAALAZUANNITNIINYIAIARTAAITLAZNATIIUAIINAIAYVDILMEINAIULAY
Ingenisaindsau evmeu duades uaruilumelulad nsdansunasin nsyaemiawasisiy
vanzluerna msdeansruaaiien gliansaumatumsiaun willudinusziiu wedduanuiamii
NNINYIANERNS maﬂwmmmm'mifmfma'1mam‘u,azLmiuia%amiLU?{ammaqmmmm’mé’am
WISYENY d9AY WAY BUIARYBINYYE

History, concepts and principles of physical science, energy and matter, importance of
energy resources and energy crisis, atom, nuclear and nanotechnology, water management, gas
and oil drilling, air pollution, satellite communication, geo-informatics and development,
chemistry in everyday life, chemistry and advancement of science, impacts of science and

technology on environment, economics, society and future of mankind.

NGUIYIAIUFIANAIANT WYBHAIENS WAL ENEIVIIY

114100 AWWALUUNUINTG 2(1-2-4)
(Sport and Recreation)
AunveAunay: il
mmi’ﬁméfuuasmmwmaﬁumﬁmLLazﬁfwmmi ng) NANT TUSITU FIAUNANT NENN1eeN

[

daniefignios maduiimafinuazdunuins nsfinvinsefniugiuluinuein wu Awivssas

fiu, AvwSniin, Awrwnath, fndane, Aaudesiud Gnelne), Jafleauamuaranssonmmanie
Introduction and definition of sport and recreation, rules, culture social sports, principle for

exercise, leadership of sport and recreation, skill of sports e.g. team sports, racket sports, aquatic

sports, dance sports, Muay Thai, jogging and physical fitness.

202111 awlneienisdoans 2(2-0-4)
(Thai for Communication)
AvrdsAunau: Ll
lgnsallng Anwennsldaiwlnedidugiunisya nsils n1381u wazn1siBou m3douiies
mwilnefionsinsedeasuaztiiausny
The Thai grammar, skill of using Thai in speaking, listening, reading, and writing, composition

in Thai for communication and work presentation.
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202241 nguangludIausedniu 2(2-0-4)
(Law in Daily Life)

AyrueAunau: Ll

'
o o £ a

wanMsveINgEng adiudnavesnguue nguuneietunsdeusegs nguunendulselovdly

LY o 1%

FinUsedniu laun nguaneieiuyaes nindau danssuuasdyan dyanioy dyandnauseny dygn

q D As>)

[ '
v & o 1 [ o =1 a

e deyneviy dygmsngd dygdnde dygieiuseiu dygriiues ngrsienugIuneliv

A
(% '

AsBUATILATLITAN NgMINeTimsSiAnTuNAunsesuilag uaznguaneiuguAeafuningdumaeliyan

Basic principle of law, hierarchy of law, population registry law, useful law in daily life e.g.
lawconcerning person,property, legal act and contract, loan agreement, service contract,made-to-
order contract, contract of sale, property rental contract, hire-purchase contract, suretyship
agreement, mortgage contract, basic law of family and inheritance,consumer protection law,and

basic law of intellectual property.

202261 @auINUNISANLUTIN 2(2-0-4)
(Religion for Life)
FvUsAunau: Tl
ndndapuvesmaueingg lunisiuiuinvesuyd sisluTindauda nevhaiu uaznisegdaui
fouludeny
Teachings from various religions on human living between private and work life, as well as

living with others in society.

202262 W55 2(2-0-4)
(Buddhadhamma)
AyrueAunau: bl

[

NANGIINAN 9 NAFURINNIAIE@UINIInlnIglasItazumeIuiieautlalan da way

v 9

a o ¢

LLuamx‘iﬁgﬂﬁm WU 39Aa 38 Us¥n1s 83udRd UHarayuuin nunenssy In58n91 MeE18Na1e AN
WAEAIUNAANY

Essential dhammas from Theravada and Mahayana Buddhism for understanding the world,
life, and the right path, e.g. the Highest Blessings, the Noble Truth, Dependent Origination, Law of
Karma, Threefold Training, the Middle Way, Emptiness, and Emancipation.
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202291 n1saansasde T 2(2-0-4)
(Modern Management)
FunveAunau: udl

[

29AUTENOUANAIAYUAZNOANTTUVBIDIANTT WU TUULASNANTTNUVBIANINLINADUNIBUDN

o

1%

winltuvasssinisadslul TunsuuarnszuiunsinnisniglussnnisodsllussdnsninlazUszdvsua n1g
MU MU azmsindula NsdnesnnIg miﬂ%l,azmaz@: i uagmsAIUAY

Components, importance and behavior of organization, external environment trends and
effects,trends of modern organizations, process of organizational management for effectiveness
and efficiency, planning, problem solving and decision making, organizing, leading, leadership and

control.

202292 gusznaunisgsnamalulad 2(2-0-4)

(Technopreneur)
yrdeAunau: Ll

mMsAnwAnIfuAIduduszneunsuazgsiamalulad msliensinasdnwanudululdves

1A5ansluaIusng 9 $3189N1390YIUAUEIARE1998 Toka N15a319AIuAn (Idea Grooming) 1145579
wazas AR invesuLIAn/MAn AU FunITe/lmunuazinansailugidanded dunseann fy
Msdnlasaaineedns Mumsaan MmumsiuuaznBonsifieliaunsnisudussiowazansaiauny
fusznounsgsiamaluladiidvlnesadaiu

The study of entrepreneurship and technology business, analysis and feasibility studies of
projects including simple business plan development e.g., business idea grooming for concept/
product value creation, research and development of product for commercialization, marketing

analysis, organization analysis and management, production analysis, financial and tax analysis,

business start-up and the development of technopreneur for sustainable growth.

202324 IneAnwBanyinusssy 2(2-0-4)
(Pluri-Cultural Thai Studies)
AvrdsAunau: Ll
msdnnisesdrmduazandrlaferduszuudnunas Sausssalne wndnwalluiaminisma
wiswgnakazmsiiiaalne audAguesmylyy1vitiu wnAnassgianedmedunseualan
Knowledge management and understanding of the system of Thai society and culture,
plurality in Thai economic and political development, significance of plural folk wisdom, concept

of sufficiency economy in worldwide.
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202354 U3uy131a8n1sANEILAENITINIU 2(2-0-4)
(Philosophy of Education and Working)

AvrdsAunau: lidl

l!lllJ@\‘iLLUU‘lJ%J%QJ’]ﬁﬁGfaﬂ’]iﬁﬂw’]LLazﬂ’]iVT’N’]u ANNMUNYVBIUNAT A9 A19vi19ulu
Fu U MU8UINI5ANY é’ﬂ‘wmmaﬂm%ﬁauiuﬁmﬁ’umﬁnmﬁjumiﬁauimul,wuﬂiﬁ’ﬁﬁﬁ n15ANY
funsasrslenmalunisuszneuen®n msviaufunsi®iedia s3esssalunisvheu

Philosophical perspectives on education and working, meaning of work and working,
working as the end of education, the nature of study in educational institutions and work-learning
from actual performance, education and further opportunity in occupation, working and well-

being, working ethics.

2. BUINIVILANL

ALY

101301 LE@UIINYIANENT 1(1-0-6)
(Science Colloquium)
AyrveAunay: bl

a

Junisleuisiuduestdnfnwissaudiyynsineimansainynaividviiiul ssaunisally

e

anwaganinens egdndAnwalinsuianmainvesnuidowumi waglaifnnusluvainvany
A siuinermansuazmelulal  21nnisusseswarduiuilaedninermansifitoideasui
tnfnwuagnadsuraiesl filRimsidouazaguiiseing q fetussaunisaimariazdioifugmmosiiuan
Ingimslruin@nwinazheliinAnviduiianisiauesasjumlilueuien  dndnwviagldindu
NIPUIUNISARKAENTADAT HumTBeuen m3efuTesiuiu uasnmstuiinvesinfnuusdazau
Students from all science undergraduate programs are engaged in a series of
interdisciplinary learning experiences to obtain an overview of frontier scientific research and
exposure and experience in research in various fields of science and technology through lectures
and seminars by distinguished scientists, as well as students, along with visits to various research
laboratories and centers. These experiences will enhance interdisciplinary perspectives of the

students and help them find out their career directions. Critical thinking and communication skills

will be gained through field trips, discussion, and reports.
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101302 wuwtveingAmdasiazinalulad 3(3-0-6)

(Frontiers of Science and Technology)
FvieAunau: Tl

Junisseuisuiuvestnfnwssdudsgansineimansainynaivn Tudnvauganinginis lag

UnAnwraglansuianinsinvesuidguuivdt wagladrfeniuilunainvatgaiv1Ivinieiy
ermanstazimaluladluszauiuintt  1nn15uTIeelagenansduaztnineransniveldesann
aniviadiadans Wand il Lazdainen uazlasinAnyl @198199T9n1TUTIBNEAIUINIMIENI LAY
wealulaginnihimadlasumnuaulaunnigalutagiu wu wlvinewasuilumelulad nasunauwn
wazwalulageanie udu  Wideusserewaniduaninginis anunsayieiinnuiwazuueiuey
emstituindny wazdreliin@nviiudsiienisiinueszyunlinuiuinermansuazsmalulad
Tuadluaum

Students from all science undergraduate programs are engaged in a series of
interdisciplinary learning experiences to obtain an overview of frontier scientific research and
exposure and experience in frontier research in various fields of science and technology through
lectures by distinguished lecturers and scientists from mathematics, physics, chemistry, and
biology and by students. Focused topics in frontiers of science and technology include
nanoscience and nanotechnology, renewable energy, and space technology. These topics enhance

the students interdisciplinary perspective and help them find the directions they can work in

advanced science and technology in the future.

102111 infiNugnu 1 4(4-0-8)
(Fundamental Chemistry 1)
AyrvsAunau: Ll
nouiovnentarlasaiBiannIouretorneNauURveIsINNINAITINGEIR SILSNILELNTIHLEY
Tanzunsuddu fusziad USinaduius uia vounar vesuds augaiadl aud@iluvensanasiua
JaunamansLadl
Atomic theory and electronic structure of atoms, periodic properties of atoms,
representative elements and transition metals, chemical bonding, stoichiometry, gases, liquids,

solids, chemical equilibrium, general properties of acids and bases, chemical kinetics.
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102112 UfRmsaiNug 1 1(0-3-0)
(Fundamental Chemistry Laboratory I)
Satiaduniou: 102111 wilitugiu 1 ieidsunudiu
nsnnaesluioslfifinisiiinsnundanadeiuglunisiufdinised audfveufa auds
YDIVBANAT huUTIaedlane aunaall N13nwsaNIn-Lud saunaransiadl wasUfaseaiiuuusiieg
Experimental works in the laboratory which include the basic techniques in experimental

chemistry, properties of gases and liquids, metallic models, chemical equilibrium, acid-base

titrations, chemical kinetics and various types of chemical reactions.

102113 infiNugu 2 4(4-0-8)
(Fundamental Chemistry II)
Synisdurau: 102111 wniliugiu 1
aunavednIn-ua weslulauinduaznisuszgnamaedl il wadlniudasingg lansun
sudFunazansuszneulroesaiudureslanvunsuddy wildnades wilduniduasdieiidodu 1ad
Andey
Acid-base equilibria, thermodynamics and applications in chemistry, electrochemistry,

electrochemical cells, transition metals and coordination compounds, nuclear chemistry, organic

chemistry and introductory biochemistry, environmental chemistry.

102114 UfAmaadiNugy 2 1(0-3-0)
(Fundamental Chemistry Laboratory II)

Sutisdurau: 102113 wailitugiu 2 vieFoumugiu
nsnaaesluresl fjURnsidinsfnwidenismaasiinisuanfivesningeulaziuaseugamiail 1ail
watlalunsiamfiniiden il aisuseneulaeeifudy UfAse1vesarsusenaulalasaisuau
nsnAdeUATUTENeUTeIEEITIn wavnddaanden

Laboratory works which include the studies of acid and base ionization constants of weak
acids and bases, thermochemistry, chemical method of producing blueprints objects,

electrochemistry, coordination compounds, hydrocarbon reactions, tests of compounds from living

organisms, environmental chemistry.



um. 2

103101 umaAdd 1 4(4-0-8)
(Calculus 1)
Ayrdedunou: Tl
Al anuseliles oyus nsUssyndueseyiusilsAtunndu duiinfa S1fawn uasnguiunya
F1UYDILARARE
Limit, continuity, differentiation, application of differentiating inverse function, definite

integral and fundamental theorem of calculus

103102 uAaAdd 2 4(4-0-8)
(Calculus 1)
JyrdsAunau: 103101 uAaAE 1
wallAn138uilinge ([andudiudsiien)  nsBulnTmTeiieY d1dulagaunsy nmesiay
wuIAfie fadduAanees flandunanefiius
Technique of integration (function of single variable), numerical integration, and series,

vector and geometry, vector function, multi variable function

103141 B1Tee0 3(3-0-6)
(Statistical Methods)

AyrdeAunau: 103102 uAapda 2
wnAndnuarIBEain nsTauwaldudaunansuagnsuUsi vquiidosuvesmiuinagu

a a

NTHANUIBIIRUTANTEATAIARY  NITUINUAMUUUINA  NuRNIsTNAIBEN NsUseanal N1snedey
auyfgu MBnTsinisanaesLazanduius mavegeumelamdsaoinisidgoaniasdnsazunieada
Fundamental concepts and statistical methods, measures of central tendency and
variation, basic probability theory, distribution of some important discrete random variables,
normal distribution, sampling theory, estimation, hypothesis test, regression and correlation

analyses, chi-square test, using statistical software.
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104101 %an¥2Ne 1 4(4-0-8)
(Principles of Biology I)
AvrtsAunau: laidl
wENAIN19TIneT n15Tnsrunlaseadiewedadldie ndsufuwad wdnnisaeven
nssutug Fiannns lassadrsszuuiing wofnssy wagnsUsusvesdalldin eluladanm
Biological concepts, organization of life, energy and life, principles of heredity, evolution,

structure of ecosystems, behavior and adaptation of life, biotechnology.

104102 UUAN1IMENTIINEI 1 1(0-3-0)
(Principles of Biology Laboratory 1)
JyrdeAuniou: 104101 T0ISEUAIUA
MInRRDwng q IeTTIneLielEIUsEneUmIS AT manTIInen 1

Biological experiments which related to principles of biology | course.

104108 WaANYIINE 2 4(4-0-8
(Principles of Biology II)
FyUsAunau: 104101 way 104102
D1UNINTLULUBTT DIUNINTINTRAMT 8 18unTnsTHela @rdnTie B1adnsdRd A15InsEIdey
Tnssaduuagninfivondodednd szuveteny ssuunfduiu masnwiauna maasyidule
The classification of organisms, virus, monera, protista, fungi, plant kingdom, animal

kingdom, organization and function of animal tissues, organ system, immune system, homeostasis,

reproduction and animal development.

104109 UURN1IVIENTAINGI 2 1(0-3-0)
(Principles of Biology Laboratory II)

JyrdsAuniou: 104108 viT0ISEUAIUA
MIMARDING q MeIneImansiinn eladunazUszneunmdivmdndaine 2

Systematic, and animal experiments which related to principles of biology Il course.
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105001 HandNugiu 3(3-0-6)
(Elementary Physics)
AyrtsAunau: 1l
seinileenuuunifiowssuiugunazaiwinveisidudensieusneinidndiden
Usznaumey msialazniie nslesenili audivesinnes nsussendldiivads Lsundauazunanda
BowhluiEnd N1581ULBLAIINNTIN unAndesiuAeituus mandeud nuasnEiay
This course is designed to prepare students with necessary background and skills for
Physics. The materials cover measurement and units, dimensional analysis, vectors, applications of
basic algebra, geometry and calculus to physics, interpretation of graphs, basic concepts for force,

motion, work and energy.

105101 W&nd 1 4(4-0-8)
(Physics 1)
Suisdurou: asusunisiaauiituginiiand viie 105001 Nandiugu
mMaedouikuudadunazuuunyy mseydnslumudy lusudundam wdanu awdangu
nsiedeuiiuuudulasiuedn maundsniauvuntiuagislowuud nsudvesndu Adwdes nslva
Yovedtna ANUSoULATRUNAAENT NulIatvadLia
Linear motion, rotation, momentum conservation, angular momentum, energy, elasticity,
simple harmonic motion, damped oscillation and resonance, propagation of wave, sound wave,

flow of fluid, heat and thermodynamics, kinetic theory of gas

105102 Wand 2 4(4-0-8)
(Physics 1)
FyrdeAunau: 105101 W&NH 1
awliliuazdngliin nszuasazanudiuny awuwivdnuasnisnienih anmnihdese
aduuas viethedulilasion Wleduasaznsldnsdeans exsey luana faedea mndn Launeu
wagUnuug
Electric field and potential, current and resistance, magnetic field and induction,
superconductivity, light wave, microwave wave guide, fiber optics and applications in

communication, atom, molecule, nucleus, quark, lepton and Big Bang

105191 UjUAn1sWEnd 1 1(0-3-0)
(Physics Laboratory 1)
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AydeAunaw: 105101 Wand 1 IeiTeuaiuaiv
MInAaeineg meilandiagatuayunguiluleniidnd 1 uasiiloUszaunisalsnunismaans
Jefpainnsnaasadunamans Aduuazvetiua 8 NIMAaDS
This course is intended to expose student to hand-on basic physics experiments supporting
contents described in Physics | course. The student must perform at least 8 experiments covering

mechanics, wave and fluids.

105192 UjiAn1sWand 2 1(0-3-0)
(Physics Laboratory II)
Ayrdeduniou: 105191 UHUANTHEANS 1 war105102 WaANd 2 vSen1un155eu105191 UuRnsiland 1
WmlarAduseu 105102 WaNd 2 o
WU UiiRnsiand 1 winaaedduFes was dinvselind Umngmsailnledidnedn
wazudunnINSad
In a similar manner to Physics Laboratory I, this course is supporting contents described in

Physics Il course. The student must perform at least 8 experiments covering light, electronics,

photoelectric and radiation.
NHUIYIVIAY

103221 uARARATUZ 4(4-0-8)
(Advanced Calculus)
Ay0eAunau: 103102 uAaARE 2
Usiudnanety  Uimudludedn  fifansensvuenuariidansinan nnmesilas Uswusmudy
wasUSNUSHIUNY Mgufunvaansukazaland
Multiple integration, integrals in polar, cylindrical and spherical coordinates, vector fields,

line and surface integrals, Green’s and Stoke’s Theorem:s.
103231 AUATSLTIBYNUS 1 4(4-0-8)

(Differential Equations 1)
FyrdsAuniau: 103102 wAaAad 2
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aunseyusadyduiunils aunseeyiusandydudvass JymAveu F8n1seynsumas

q o

O A

aun1seeuIiusanTyduiugasEiamladuuazn1sUssend seuuaunsideeyius nsulasauans
First order ordinary differential equations, second order ordinary differential equations,
boundary value problems, the power series method, higher order linear ordinary differential

equations and applications, systems of differential equations, the Laplace transform.

105201 Wugrumslusunsunauiamasdusutniand 4(4-0-8)
(Basic Computer Programming for Physicists)

Adsdunau: 105102 Wand 2 vie lasanuwiuyeuvesaIuIvwand
lasas1avedlusunsunauiiuned N153AT1eRTea Wnsng NMsmeuiusidwiiey n1sduilings

Wadia auniseyiushuuUng aun1seyiusdey feden1sussendldaunai@ndlunismainaunia

s

nafans wivanlnih uwaz Mandenlul
Computer programming structure, data analysis, matrices, numerical differentiation,
numerical integration, ordinary differential equations, partial differential equations, application

examples in classical mechanics, electromagnetic and modern physics.

105202 amafaasausuUnWand 4(4-0-8)
(Mathematics for Physicists)
AvrdsAunau: Tdd
N15ATIENVUIALAEITNTUTEUIUAT uAaRavaInmes Handuiiiay n1sudansies n1s
AnngiiBedou nquingy uazidodug
Dimension analysis and approximation methods, vector calculus, special functions, Fourier

transform, complex analysis, group theory and other topics.
105211 naAansAanaan 1 4(4-0-8)

(Classical Mechanics 1)

AydeAunaw: 105101 Wand 1 103102 wAanda 2
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e iagaseunquiiomiiluanuinugiuvedinnamansdasenouseidenelul
naMAEASUULIGAY Lagngn1seusny nsundnia aulduaie msiadeunneldussgaudnans wamans
YITLUUNAEBLNIA NsiAReuilunsaudedeiliiley

This is an introductory course on Classical mechanics. Topics include Newton mechanics,
kinematics and dynamics of particles and systems of particles, oscillations, central force motion,

motion in non-inertial reference frames.

105212 nafd@nsAandan 2 4(4-0-8)
(Classical Mechanics 1)

AUeAUnaY: 105211 naransAanadn 1

s tunavensveivinacans 1 s‘szzmamquﬁam warmansvesinguiania sy
WUUAIUe naransYasTEUURBLnY aun1SAAL NNINIEIRY NarERSLUUAINTEsE waransuuuLsRasiy
msdunuuliladu Anueaiu duimsamn

The course is an extension of Classical Mechanics I. Topics to be covered are dynamics of
rigid bodies, coupled oscillations, mechanics of continuous media, wave equation scattering

Lagrangian and Hamiltonian dynamics, non-linear oscillation, chaos, relativity.

105213 waiwanlnii 1 4(4-0-8)
(Electromagnetism 1)

FyrdsAuniau: 103102 uARANE 2

(%
¥

eimlazasouaquilomdunnudiugiuvedivudmanliihdaussnaumeidesaluil Tnn
annd aulninluiinats wiwdnaling auuuimaniudinans 2995 aunsuundiias
This is an introductory course on Electromagnetism. Topics include eletrostatics, electric

field in medium, magnetostatics, magnetic field in medium, electric circuit, Maxwell equations.

105214 waimanlnila 2 4(4-0-8)

(Electromagnetism II)
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ArdeAuniou: 105213 wimvanivi 1
a d”d a 1 =3 = dy v d' 1 <3
sedniiduniaversveiviimantaii 1 FIILATOUAGULUDN ANLLAZEUN AaUNLVAN VTN
vioumau Insaslowuud wamansliindewiu wag nsunSadudmanlai
The course is an extension of Electromagnetism |. Topics to be covered are potential and
field, electromagnetic wave, wave guide, resonance cavity, basic electrodynamics and

electromagnetic radiation.

105215 guuwaA1ans 4(4-0-8)
(Thermodynamics)
Av1UeAunau: 105101 Wand 1

a |4 1

\Heuusznausie ﬂ?ﬂﬂ%@ﬂ&ﬁ%@fﬂ%ﬂl] ﬂmﬂaﬂﬁ?ﬂi@uuazﬂﬁiﬂﬂﬂLWﬂ?WN%@U aawusdﬂqﬂmaq

Y

4an3  MQuflaumansueia  NgNNEMMNaEns  NsTUIUNITIRMYINaMmEans  nsussenely
FoRansanlunsasundanuanudeudundsnuna mnuisulestenamansans

Topics include states of matter, heat and temperature, thermal equilibrium and heat
transfer, Kinetic theory of gas, thermodynamics laws, thermodynamics processes, applications,

aspects in thermo-mechanical energy conversion, connection to statistical mechanics.

105233 asAnandidecdu 4(4-0-8)

(Introuduction to Astronomy)

AydsAunow: 105211 namanseranadn 1 3o lnuAuiLYauYeaIv1Iv)
seinidutuuusihvesudivmnmans  shiefinsounguussnoudie  mstmndlesld
ANANY NRdnINTIAl AUATIET ATNY TIWUIN1STRIRNIgNY PUaslun NTEINANT @ENTIENING
23917 strailen nMuanduazaenns dnsnnansniiu vaud wag siawns
This is an introductory course on Astronomy. Topics include: celestial navigation,
telescopes, planets, comets, stars, stellar evolution, supernovae, star clusters, interstellar medium,

the Milky Way, galaxies and quasars, the early universe, black holes and pulsars.
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105261 viAuAEns 4(4-0-8)
(Optics)
Ardeduniau: 105102 Wand 2 vse lnuAuWiugoUveIEIu v
seininsevequiomiiiuanudiugruvesirumans Sssznoude maunszeTeNAY
Fmumansiiusnadin frugunsal autfvesaduuas nsunsnaen nadsnuy Inanlawdy faueans
wuuyFies uae nouileisuddesdu awes

This is an introductory course on Optics. Topics include: dispersion of light, geometrical
optics, optical instruments, properties of ligsht wave, interference, diffraction, polarization, Fourier

optics, basic coherent theory, Laser.

105291 UfuAn1sidndszaunans 1 2(0-6-1)
(Intermediate Physics Laboratory I)
FyrUsAunau: 105192 U{uRn1sHEnd 2 vise lnennuiiureuvesaviv
seiniazasourqumsufifimmaasstunans luideiiiefuinnamans WAy
QaUUNAAIARS

This course covers the intermediate-level experiments in mechanics and thermodynamics.

105292 UfuRn1siBndszaunans 2 2(0-6-1)
(Intermediate Physics Laboratory II)

s (%

FyrdsAunaw: 105291 YURnsTANdszAunas 1 wie lngmuiugeuresaIunian
seiniazaseuagunsUiRnismeassdunans lusdefiAeafuivusindnlni feumans
WA NaFANTAIOUAY
This course covers the intermediate-level experiments in electricity, magnetism, optics and

guantum mechanics.

105316 Wandideain 4(4-0-8)
(Statistical Physics)
AyrdsAunow: 105215 summamans Lag 105321 nafansniouiy 1 wie lngAuiugeu
URNGRLPR

[

1 v a s P~ a 1 I3 a ¢
Lu@ﬁqﬂigﬂ@UWQUfﬂimUW?u@@ﬁqmﬁwaﬂqamiuagﬁnﬂmiﬂ Wq@aﬂﬁqmuqﬂgﬂthqwaﬂau

[y

Aans Adndigeadifuuuaty ssuunidunsisenniely Wandgadfuuumisudiu eynemiiouiu
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Topics include review of thermodynamics laws and entropy, probability theory, kinetic
theory, classical statistical mechanics, interacting systems, quantum statistical mechanics, identical

particles.

105317 3dnnsaiindilasfiu 4(2-6-4)
(Basic Electronics)

FurUeAunau: 105213 wiwdnladii 1

[

i']aiﬁmﬁmamquLf’;jam‘ﬁ'Lﬂummiﬁugmmq%Lﬁﬂmaﬁﬂé FaUsznoudsuuudIanInig
nunmvetgunsaiansisii wu lalen weansdames wasnsndamesossoansta Wudu sauvis
ﬂ’]ﬁLﬂi’]%‘ﬁLLazaaﬂLL‘U‘UN%?@Lﬁﬂ%iaﬁﬂélﬁ@ﬂi%qﬂﬁ]ﬁl{jjﬂ’mqﬂﬂiiﬁﬁ\‘lﬂd’n ﬂi@UﬂQN‘ﬁﬂ’Nﬁ]i@U’maﬂLLaz
AInea
This is an introductory course on electronics. Topics include: basic physical models of
the operation of semiconductor devices such as diodes, MOS transistors, and bipolar junction

transistors will be presented including the analysis and design of important circuits that utilize

these devices covering both Analog and Digital circuits.

105321 NaAEA3IADUAYN 1 4(4-0-8)
(Quantum Mechanics 1)
AyrdsAunew: 105212 narnanspataan 1 way 105213 wlwanlnin 1 vse lesmnuiiureuves
A1913%"
sﬂ8%15&]zmamqmmmifﬁmé{uﬁumﬂamam‘maué’fu FINFIUNITNABDIVINAAIANTAIOUAY
wwgnanaludedn Ssnseunquidomded aunisdlsinens dadudunsfivade Unlisaidsn anuy
anwazlanIy ey Aldnwazlanz landlyniegsiteiu tadng munsdng nsdsiukazn1sazviou

nsneaneaN Mmdussuetdnlunilald wasluaulia
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The course is to introduce the student the principles and basics knowledge of quantum
mechanics. Experimental foundations of quantum mechanics are surveyed in depth. Covered are
also topics: Schroedinger equation, operator algebra, Hilbert space, eigenstates and eigenvalues,
and simple problems such as potential wall, potential barrier, transmission and reflection,
tunneling, one-dimensional harmonic oscillator, hydrogen atom, and three-dimensional harmonic

oscillator.

105322 NaANHATAIBUAN 2 4(4-0-8)
(Quantum Mechanics II)
FyrUsAunou: 105321 namansAaudn 1 %30 1nuANTLYOUTBIAI I
seiniasndudiuaeevesivinamansaieuy 1aseusquidedsd atlu AnuvesEuiueeid
V108 LagNaTInvouuuiugyy n1sfinwinevetesnoulalasiay amuzﬁuaﬂaymﬂ‘ﬁ'mﬁauﬁu 519
nszane vuinssunaugalml nuinssaelasdng wasnamansmeusidediiusnim oy
The course is an extension of Quantum Mechanics I. Topics to be covered are spin, spin-
orbit coupling and total angular momentum, further study of hydrogen atom, identical particle
states, variational method, modern perturbation theory, potential scattering theory, and

introduction of relativistic quantum mechanics.

105351 WAndaansaauwiulosdu 4(4-0-8)
(Introduction to Condensed Matter Physics)
FudsAunaun: 105316 NANATIEDR way 105321 nafansAIaudyl 1 %o LagAUiusauvas
AU

1A BuusAEndvesweud wazvounan ATOUARUNGEAIBUANTBITTUUNAIEBLIaNATOU
avauiuswarUfduiusseninesnay 1Asaaiman auuing AUANToUT NI ANNUILLILYEY
annurdiEnasou audiveslany ansheiini aury asudwan anwilniihednss wanwan saum auUa
youmaduuesaasiosueldluseiugania

An introduction to the physics of solids and liquids, including the quantum mechanics of

many electron-systems, atomic correlations and interactions. crystal lattices, symmetry, specific



um. 2

heat capacity, electron density of state, fundamental properties of metals, insulators,
semiconductors, magnetic and superconducting systems, liquid crystals and various other phases

of matter are explained at the microscopic level.

105371 Wandlandesuazaynadasdu 4(4-0-8)
(Introduction to Nuclear and Particle Physics)
AyrUsAunau: 105341 NaFEASAIBUAN 2 %130 1AEAULIUYIUTOIEIVTIV
seiniagaseunquanuiidesfulunsdunuiidfyluannidndinndesuazounialasnis
AamulseTRmansvesniswaunluanuiil ﬁaﬁﬁa%maummL‘ﬁam%ﬂ@umﬂLLUUﬁi’ﬂaawawamé’u%uﬁﬂ
WUUT18DIAIIN NMIRAIUIVBILUUTIa0meTARES WYY WAy Un3eaudnlefin sansou usewiln Mg
WAZNITTIUAUVDIDUATATEIAIE
This course is designed to introduce the student the most important achievements in the
field by tracing its historical development. Topics to be covered may be: from Thomson model to
quark model, development of nuclear models, mesons and baryons, exotic hadrons, various

forces, and unification of interactions.

105392 UfuRn1sidndszaugs 1 2(0-6-1)
(Advanced Physics Laboratory 1)
ArUsAunau: 105292 UjiRnsidndszaunans 2 wse lneAnuiiuyeuresaIviv)
maiﬁmﬁwmamqumiﬂﬁﬁ’amﬁmawﬁu’uﬂmq RenduideluFes 2sasuazgunsaididnnsetnd
Wandaansauniy wag Wandidamdusuazeaunia
This course covers the advanced-level experiments in electronics and circuits, condensed

matter physics and nuclear and particle physics.
105493 dunurnand 1(1-0-6)
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(Physics Seminar)
AUeAUNaY: ALY UTBIEI U1
seAniagliugulunmsdeasluninisiiauenanuivinimeiland UnAnwiazdloniale
Andtanswdumsuaznsiiaueumarumsitindlagldnmsnguaneldnsduurainernsgiauem

Students give conference-style talks, short oral presentations of physics topics, to their
peers in English. The instructor facilitates the seminars and advises students on how to design and

deliver effective presentations.

navdvLaannIsWand

105303 WandsAnulaladiu 4(4-0-8)
(Introduction to Computational Physics)

FyadsAunaw: 105202 Wugnunsiusunsupsuiawesd sutniand wag 105211 nafans 1

6 a

eiiuurihmedauasnsussandldfandidsdnunn wdefiaseunquusznoudie fugiumes
WseTIwMIAIIAL  nsAulaLaslUTunIsdSnwallaz@iey  nSlUTUATUNIINEIERs NS
Anszhidsiaudeniu MsdauuuILIY MsSasIUTeIaNTY uaz SYUUBUAIA Lavdul Uag
WBnsueufaila

This course provides an introduction to techniques and applications in computational
physics. Topics to be covered include: computation network fundamentals, symbolic & numeric
computation and programming, scientific programming, basic numerical analysis, parallel

computing, simulation of lattice and particle systems, random numbers and Monte Carlo

techniques.

105343 uvaanlakaIdulasnsaunaznisiguselavd 4(4-0-8)
(Synchrotron Light Source and Applications)

Fyrdesaunay: 105214 wilmaninii 2 Se TneanuiuseUYIEaIu %N
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ednifstestuiidnduazmeluladvesuasiulasnseu nguinisuanddesuasdulasnsou
Tngayunaiiszindeuiiteanuilndauiiuas ndnnisvesnsoenuuuunasiidauadulasnseu
weluladvesgunsaiunn iwesdidnaseudasy maliamsliuslovilunuiseduge

This course covers physics and technology involving synchrotron radiation, theory of
synchrotron radiation by relativistic charge, principle of synchrotron light source design, insertion

device technology, free electron laser, applications in advanced research.

105353 WAndvesansnsiaindasdu 4(4-0-8)
(Introduction to Semiconductor Physics)

JyrUsAunau: 105221 naransamaudil 1 58 lngANIIUYDUVRIE VI
Nandanuzvewdadosdu Tnssadawaundsny madma anududuresdadevunasnine

Usingmsnisead auufdalnin audfidueas seese p-n n9uTames 1asasedninds
Solid state physics, band structure, effective mass, impurities and carrier concentration,

Hall effect, electrical properties, optical properties, p-n junction, transistors, low-dimensional

structures

105355 anmieanalesdu 4(4-0-8)
(Introduction to Superconductivity)
Sursdunau: 105341 narmansmeusial 1, 105352 Handansaiuuiu ey
demluAniifunsfinvidalsingnisalinervesaninihiaen wazunihvemguitdiea s
SosfiFeusufmguifuddinuauen fihdssanuuu 1 uag uuu 2 Urngnisallawwdu fugiunguid
Fioa uazunhganimhdseanlimsuuuusy

This course emphasizes a phenomenological treatment of superconductivity and an

introduction to the BCS theory. The topics include Ginzburg-Landau theory, type | and type Il
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superconductors, Josephson effect, basic BCS theory, and introduction to unconventional

superconductivity.

105357 Wandvastanuiluidasdu 4(4-0-8)
(Introduction to Nanomaterials Physics)

v1UsAunau: 105102 Wand 2

namanimoufuuarlasadernon Wussuazlassaauaundsny HuininendmiuTanuly
nsAnwaneazRnnzvesiaguIly nswseuiauu1e wludlnns il nisdeasgvieyniaululaznis
Jasesdaies Tanuiludidnnseling Taquiludanm Jaquilulassasns

Quantum mechanics and atomic structure, Bonding and band structure, Surface science for
nanomaterials, Nanomaterials characterization, Thin film deposition, Nanolithography, Synthesis of
nanoparticles and their self-assembly, Nanoelectronic materials, Nanobiomaterials, Nanostructural

materials.

105393 UfjuAn1sidndszaugs 2 2(0-6-1)
(Advanced Physics Laboratory II)
Ardedunau: 105392 UURNsHANdsEAUEs 1 ¥3e lneAuiugeuYedau1iv)
'ﬁwismﬁazﬂia‘uﬂqmmiﬂﬁﬁ’amimaaq%uﬂmq AafuursiadeluiFes adunaziaumans
fAndaanseuiiiu uas WAndduedesuaroymaidosiy
This course covers the advanced-level experiments in waves and optics, condensed matter

physics, nuclear and particle physics.

105394 UfiRn1sATesiiadinzidugs 2(0-6-1)
(Advanced Analytical Instruments Laboratory)
Fyrdeduniau: 105392 UjuRn1silEndseauas 1

aunuidnsululasalnd Bdneseululasalnd svuuinvuineyniauiiu andinidliiigamgl

'
[

i Buiwaudallasdlnd  awnlesalnUdwmsvarsuislsdidnasnuazifisledianasn nmyinaudfinig
wimanuazuundanlulasalnd

Scanning probe microscopy, Electron microscopy, Nanoparticle sizer, Low temperature
electrical properties, Impedance spectroscopy, Ferroelectric and piezoelectric spectroscopy,

Magnetic measurement and magnetic microscopy.
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105445 Fneraansuazmaluladgyayinia 4(4-0-8)
(Vacuum Science and Technology)

y1dsAunow: 105215 guunasans w3 LngmuiugeUTesaI U1y

shiefinseunquuszneudie  fugiuvesingmansuasmeluladayannie  viheameiand
VU IaUMANSTRIAd  NISIATEILAAKATNITATUIUNITNIZIEAUGAL  nIzUIUNIsUanUaes i
Usmgmsaﬁuu‘ﬁ”uﬁa MINIEAILUUNBA T NLaTRUUAE  N1sunstadnialuveds Jaguazaunsalves
SYUUFYINA mim’maa‘uLLazﬂizmumiﬁwm’mazmmmaﬂﬁuﬁmmﬁaufm FUAINA  WIATIA
\nTediiaTzIiufa Ldeansaasesdn aunsalayanavalnajuazgunsalaaaniaaelnl

Topics covered include: basics of vacuum science and technology, physical units, kinetic
theory of gases, gas flow and pressure distribution calculations, outgassing, diffusion of gases in
solids, surface phenomena, physisorption and chemisorption, vacuum systems, materials and

components; surface and bulk cleanliness, diagnostics and preparation treatments, pumps, gauges,

gas analysers, leak detectors, large scale and modern vacuum systems.

105453 N33UTUALNTTUIUNTTURNNAN 4(4-0-8)
(Crystal Growth Processes and Methods)
Av1UsAunau: 1neAULiLYEUYDE1UNIT

Fdazuugiiugudnduinestestunisdgnndndunis@nwinguuasinaianieg Tuns
UgnudnfAnwidudsineidesiunisdgnuanliiinannienldlumalulagdiusineg suludniséing

gunsaluazinatianldlunsugnudn

This course is intended to provide necessary background in the crystal growth area. It
covers nucleation, epitaxy, concepts of crystal growth phenomena, various theories and details of
the crystal growth techniques. Details of growth parameters of certain technologically important
materials and their technical issues related to obtain device quality material is addressed. The

instrumentation aspects of crystal growth are also included.

105455 WandvaanunUasAy 4(4-0-8)

(Introduction to Surface Physics)
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FurUaAunaY: TAgANUNIUYDUTDIAIYIIV

e3v1HITATaUAguilonigIiulaTasan1eeEneuvaIuRtkaziATesoluN1TIn gunna
A1ARSURINURL NEARANIINIENIN N1sEARANIBAT audinisnienInvesiuRItresdan 1Asasng
NEN wazn1siinNdn duasiseIsenIdidnasoukasiuily lassadaniamisdiannssiindvesiuiiouas

A A o
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This course covers the following topics: atomic structure of surface and probing
techniques, surface thermodynamics, physical and chemical bonding, physical surface properties,
crystal structure and nucleation, electron-surface interaction, electronic structure of surface and

probing techniques.

ap ¢

105457 AngrAaasuazmalulagiauung 4(4-0-8)
(Thin Film Science and Technology)
AyrdsAurow: 105445 Inemansuazimvaluladgeainie wse IngaILAUYeUYeEII I

v v A 1% a d a e als S a =
WidelinsounauUsenaume  mATANMSIATOUTRIUN  NEUINNsUanTiduuawasdfiunng
NITUIUMIHEATEUUN N1IATIVNATILY IANTsuwaniis waz lassaiaunlulseivg Auandmdena
i wiwdn wazleiml vesilauuy msUssandldlugunsal nudeya 2995591 MEMS eeuls

Siannsating waz lian1dn

Topics covered include: thin film deposition techniques, thin film growth processes and
epitaxy, thin film processing, characterization, lattice engineering and artificial nanostructures,
mechanical, electrical, magnetic and optical properties of films, applications in information storage,

integrated circuit, MEMS, optoelectronic and photovoltaic devices.

105465 Faandilesu 4(4-0-8)
(Introduction to Biophysics)
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Ayrdedunow: 104101 wANTIIMET 1 war 102113 Ad#iugIu 2 war 105221 nafansaanada 1
30 1AgAINILALYUTDIE1 U3
seiniazasouaquanufiosiuieatu vdnmamenisnmiiieadeddussuudaniwesaszdu
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This course is designed to introduce the student the physical principles involved in
biological systems at the microscopic and molecular scales focusing on the principles underlying
biological phenomena. Covered are topics: diffusion, Fluid dynamics at low Reynolds number, the

physicist's view of biomolecular structure, models of molecular motors and membranes.

105467 @NAUNAAIDUAY 4(4-0-8)
(Quantum Information)
v1UsAUnDY: 105321 NaFanTAIBUAL 1
'ﬁflaiﬁmﬁwmauﬂqummiﬁugmﬁuaqm'ﬁaul,wzimauéfuLLazﬂ']iﬁwmmLﬁ?ﬁqmau@fu lnuATOUAAY
sadedal nmsmesmIIINgIuTeNarAnsAoul eufiasaumeLuUAY  Anududeuaoui
LAVIANBUAL TANEITINAIDUAN NN LUTERANAIAUDITHAAIDUAL LaE NISATUIUAIDUAL
The course is to introduce the student basics knowledge of quantum information and
quantum computation. Covered are topics: overview of foundations of quantum mechanics,
classical information theory, quantum entanglement, quantum gates, quantum algorithms,

quantum error-correcting codes, and quantum computation.

105472 WALIUNALNY 4(4-0-8)
(Renewable Energy)
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An introduction to the science and technology of renewable energy. Topics include:
various approaches to harnessing solar, wind, geothermal and bio-energy are reviewed. The
outlook for future energy production and its environmental impact are discussed from a physicist’s

viewpoint.

105474 WandasAansilasdu 4(4-0-8)
(Introduction to Astrophysics)
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The course is to introduce the student basics knowledge and recent developments of
astrophysics. Covered are topics: overview of special relativity and general relativity, solar system,
galaxies, supernovae, background radiation, big bang, expanding universe, black hole, dark matter,
and dark energy.
105481 Wadefidonassnieiand 4(4-0-8)

(Selected Topics in Physics)
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Topics cover important physics-related contents and new developments which are

necessary for student's research project.
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(Cooperative Education)
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105492 1A54N15938 8 “ul8nn
(Research Project)
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2538-2540  inneneanstdaades dunnunasnulsuivedui

NAIIUNIIVINIG /HAIIUIRY:

¢ N. Pattanaboonmee, P. Ramasamy, R. Yimnirun, P. Manyum: A comparative study on pure,
L-arginine and glycine doped ammonium dihydrogen orthophosphate single crystals grown
by slowsolvent evaporation and temperature-gradient method, J. Cryst. Growth 314, 196
(2011).

e Thanin Putjuso, Prapun Manyum, Rattikorn Yimnirun, Theerapon Yamwong,Prasit Thongbai
and Santi Maensiri: Giant dielectric behavior of solution-growth CuO ceramics subjected to

dc bias voltage and uniaxial compressive stress, Solid State Sci., 13, 158 (2011).
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e M. Senthil Pandian, N. Pattanaboonmee, P. Ramasamy, P. Manyum: Studies on
conventional and Sankaranarayanan-Ramasamy (SR) method grown ferroelectric glycine
phosphite (GPI) single crystals, J. Cryst. Growth, 314, 207 (2011).

e UritCharoen In, P. Ramasamy, Prapun Manyum: Unidirectional growth of organic nonlinear
optical L-arginine maleate dihydrate single crystal by Sankaranarayanan-Ramasamy (SR)
method and its characterization, J. Cryst. Growth, 318, 745 (2011).

¢ N. Pattanaboonmee, P. Ramasamy, P. Manyum: Growth and characterization of L-arginine
doped potassium dihydrogen phosphate single crystals grown by Sankaranarayanan-
Ramasamy method, Feroelectrics, 413, 96 (2011).

e Thanin Putjuso, Prapun Manyum, Theerapon Yamwong, Prasit Thongbai and Santi Maensiri:
Effect of annealing on electrical responses of electrode and surface-layer in giant-
permittivity CuO ceramic, Solid State Sci., 13, 2007 (2011).

e M. Senthil Pandian, Urit Charoen In, P. Ramasamy, Prapun Manyum, M. Lenin, N.
Balamurugan: Unidirectional growth of sulphamic acid single crystal and its quality analysis
using etching, microhardness, HRXRD, UV-Visible and Thermogravimetric-Differential
thermal characterizations, J. Cryst. Growth 312, 397 (2010).

e UritCharoen In, P. Ramasamy, Prapun Manyum: Comparative study on L-alaninium
maleate single crystal grown by Sankaranarayanan-Ramasamy (SR) method and
conventional slow evaporation solution technique, J. Cryst. Growth 312, 2369 (2010).

e S.Balamurugan, P.Ramasamy, Yutthapong Inkong and Prapun Manyum: Effect of KCl on the
bulk growth KDP crystals by Sankaranarayanan-Ramasamy method, Mater. Chem. Phys.
113, 622 (2009).

e S.Balamurugan, P.Ramasamy, S.K. Sharma, Yutthapong Inkong and Prapun Manyum:
Investigation of SR method grow <001> directed KDP single crystal and its characterization
by high-resolution X-ray diffractometry (HRXRD), laser damage threshold, dielectric,
thermal analysis, optical and hardness studies, Mater. Chem. Phys 117, 465 (2009).

e JE. Lowther, P. Manyum and P. Suebka: Electronic and structural properties of
orthorhombic KTiOPO, and related isomorphic materials, Phys. Status Solidi b 242, 1392
(2005).

e K Maree, R Muralidharan, R Dhanasekaran, P Manyum and P Ramasamy: Growth of
nonlinear optical material: L-arginine hydrochlorde and its characterization, J. Cryst.

Growth, 263, 510 (2004).
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eP. Manyum and G. Taylor: Preparation and Deformation of Nb-Zr-N Single Crystals
Containing Zirconium Nitride Particles |. Preparation and Mechanical Testing, Phil. Mag. A,
81, 161 (2001).

¢ P. Manyum and G. Taylor: The Structure and Orientation of Zirconium Nitride in Niobium-
Zirconium Alloys, Materials Transactions, JIM, 38, 957 (1997).

o K. -I. Kubo, P. Manyum and P.E. Hodgson: The Spin Distribution in Heavy-lon Fusion, Nucl.
Phys. A534, 393 (1991).
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NAIUNIIVINIG /HAIIUIRY:

® B. Srisongmunag, P. Pairor, and M. Berciu, Tunneling conductance of a two-dimensional

electron gas with Rashba spin-orbit coupling , Phys. Rev. B 78, 155317 (2008).

® P. Pairor, “Effect of k, variation of d ,2,2 -wave order parameter on c-axis tunneling
spectroscopy” Physica C, 450, 61 (2006).

® P. Pairor, “Tunnelling spectroscopy as a probe of c-axis variation of d,2,2-wave order
parameter”, Phys. Rev. B, 72, 174519 (2005).

® M. F. Smith and P. Pairor, “Erosion of nodal Fermi spheres in nonequilibrium d-wave

superconductors”, Phys. Rev. B, 72, 212513 (2005).

® P. Pairor and S. Nilmoung, “Effect of the gap suppression on the ab-plane conductance
spectrum of a normal metal- d,2,2-wave superconductor junction”, Phys. Rev. B, 70,
184509 (2004).

® P. Pairor and M. F. Smith, “Directional tunnelling spectroscopy of a normal metal-s+g-wave

superconductor junction”, J. Phys.: Condensed Matter, 15, 4457 (2003).
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P. Pairor and M. B. Walker, “Tunneling conductance for d-wave superconductors:
Dependence on crystallographic orientation and Fermi surface”, Phys. Rev. B, 65, 064507

(2002)

M. B. Walker and P. Pairor, “Tunnel junction roughness effects on surface bound states in

d-wave superconductors”, Physica C, 341, 1523 (2000).

M. B. Walker and P. Pairor, “Universal width for the zero-bias conductance peak in high-T.

superconductors”, Phys. Rev. B, 60, 10395 (1999).

M. B. Walker and P. Pairor, “Discrete-lattice model for surface bound states and tunneling

in d-wave superconductors”, Phys. Rev. B, 59, 1421 (1999).

M. B. Walker, P. Pairor and M. Zhitomirsky, “Surface bound-state energies in d,2,,2 and
other unconventional superconductors”, Phys. Rev. B, 56, 9015 (1997)

3-5



um. 2

LUUUSZIRNEIUAT

o

4
v A

HY28AEA319138 A, SAAns BuilTey

a 2

m‘sﬁﬂwﬂ/ﬁ!m’gﬁu: Useyeyien ;2544 Ph.D. (Materials Science and Engineering: Ceramics Science)

auvistagliu: vvthanuwide dnindvdnermans waze

The Pennsylvania State University, USA

(el
anb
2
2
)
—
=

: 2538 M.S. (Physics), University of Tennessee, Knoxville, USA

1 - 2536 .4, (WANd) urIneaeLdeslng

[l

o)
o
&

=

: 2534 .U, (WEANE) U 1INeaeVDULNY

[t
)
R
&
-
S
and

1 4

2ANENT1ANSEUTTIN@NITINANS

UsdRn199i191u: 2552-Ja30u Mavthanuide dindvinendans snmingrdemelulagasuns

2552-U930u femansnnsduseinannivnitand ddndvinermans
wInendewmalulagasun’

2547-2552  faemans1a1sduseinnniniidnduarianmans augineimans
wImendedesinl

2544 -2547 919159UTEINNAIVNENS ARINGFERNS unIneaededlun

NAIITUNIIVINIG /HAIIUY (UN9EIU):

P. Jarupoom, E. Patterson, B. Gibbons, G. Rujijanagul, R. Yimnirun, and D. Cann, “Lead-
free ternary perovskite compounds with large electromechanical strains” Appl. Phys.
Lett. 99, 152901 (2011)

S. Murali, S. Prasertpalichat, C. C. Huang, D. Cann, R. Yimnirun, and J. F. Conley,
“Conductivity Measurement of ZnO Nanowires Using the Powder-Solution-Composite
Technique” J. Electrochem. Soc. 158, G211 (2011)

D. Maurya, N. Wongdamnern, R. Yimnirun, and S. Priya, “Dielectric and ferroelectric
response of compositionally eraded bilayer and trilayer composites of BaTiO; and

0.975BaTi0s-0.025Ba(Cu; sNby5)05” . Appl. Phys. 108, 124111 (2010)
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N. Wongdamnern, N. Triamnak, M. Unruan, A. Ngamjarurojana, S. Ananta, Y. Laosiritaworn,
and R. Yimnirun, “Stress-Dependent Scaling Behavior of Sub-Coercive Field Dynamic
Ferroelectric Hysteresis in 0.2Pb(Zn;,sNb,,3)05-0.8Pb(Zr,,Tiy )O3 Ceramic” Phys. Lett. A,
374, 391-395 (2010)

M. Unruan, S. Wongsaenmai, A. Ngamjarurojana, Y. Laosiritaworn, S. Ananta, R. Guo, A.
Bhalla, and R. Yimnirun, “Changes In Ferroelectric Properties Of Lead Indium Niobate-
Lead Titanate Ceramics Under Compressive Stress Applied Perpendicular To An Electric
Field” Phys. Lett. A, 374, 1147-1153 (2010)

S. Hunpratub, P. Thongbai, T. Yamwong, R. Yimnirun,and S. Maensiri, “Dielectric
relaxations and giant dielectric response in multiferroic BiFeOs; ceramics” App. Phys.
Lett., 94, 062904 (2009)

N. Wongdamnern, A. Ngamjarurojana, Y. Laosiritaworn, S. Ananta, and R. Yimnirun,
“Dynamic Ferroelectric Hysteresis Scaling in BaTiOs Single Crystals” J. Appl. Phys., 105,
044109(2009)

T. Sareein, M. Unruan, A. Ngamjarurojana, S. Jiansirisomboon, A. Watcharapasorn, and R.
Yimnirun, “Influences of Compressive Stress and Aging on Dielectric Properties of
Sodium Bismuth Titanate Ceramics” Phys. Lett. A, 373, 1583 (2009)

M. Unruan, A. Prasatkhetragarn, A. Ngamjarurojana, Y. Laosiritaworn, S. Ananta, and R.
Yimnirun, ”"Dielectric and ferroelectric properties of lead zirconate titanate-lead nickel
niobate ceramics under compressive stress”J. Appl. Phys., 105, 084111 (2009)

R. Yimnirun, J. Tangsritrakul, S. Rujirawat, and S. Limpijumnong, “Identification of Mn Site
in BaTiOs by Synchrotron X-Ray Absorption Spectroscopy Measurements” Ferroelectrics,
381, 130 (2009)

Y. L. Wang, X. Y. Wang, L. Z. Chu, Z. C. Deng, B. T. Liu, and G. S. Fu, N. Wongdamnern, T.
Sareein, and R. Yimnirun, “Simulation of hysteresis loops for polycrystalline
ferroelectrics by an extensive Landau-type model” Phys. Lett. A, 373, 4282 (2009)

A. Prasatkhetragarn, P. Ketsuwan , S. Maensiri , R. Yimnirun, C-C Huang , D. Cann,
“Structure and electrical properties of double perovskite Sr(Ni;,Mo;,,)05 ceramics” J.
Appl. Phys., 106, 094105 (2009)

R. Yimnirun, N. Wongdamnern, N. Triamnak, M. Unruan, A. Neamjarurojana, S. Ananta,
and Y. Laosiritaworn, “Stress-Dependent Scaling Behavior of Sub-Coercive Field Dynamic
Ferroelectric Hysteresis in Pb(Zn;/,sNb,,3)0s-Modified Pb(Zr,,,Ti»)05 Ceramic” J. Appl..
Phys.103 (8), 086105 (2008).
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M. Unruan, A. Neamjarurojana, Y. Laosiritaworn, S. Ananta, and R. Yimnirun, “Influences
of Perpendicular Compressive Stress on Ferroelectric Properties of Electrostrictive and
Piezoelectric Pb(Mgy,5Nb,,3)05-PbTiO5; Ceramics” J. Appl. Phys.. 104, 034101 (2008).

M. Unruan, R. Wongmaneerung, A. Ngamjarurojana, S. Ananta, Y. Laosiritaworn, and R.
Yimnirun, “Changes of Ferroelectric Properties of Lead Magnsium Niobate-Lead Titanate
Ceramics Under Compressive Stress” J. Appl. Phys.. 104, 064107 (2008)

R. Yimnirun, N. Wongdamnern, N. Triamnak, M. Unruan, A. Neamjarurojana, S. Ananta,
and Y. Laosiritaworn, “Stress-Dependent Scaling Behavior of Sub-Coercive Field Dynamic
Ferroelectric Hysteresis in 0.4Pb(Zn;,3Nb,,3)05-0.6Pb(Zry,,Ti1,,)05 Ceramic” J. Phys.: Cond.
Matt.. 20, 415202 (2008)

R. Yimnirun, N. Wongdamnern, N. Triamnak, T. Sareein, M. Unruan, A. Neamjarurojana, S.
Ananta, and Y. Laosiritaworn, “Power-law Scaling of Sub-Coercive Field Dynamic
Ferroelectric Hysteresis in 0.3Pb(Zn;,sNb,/3)05-0.7Pb(Zry/,Tiy )05 Ceramic” J. Phys. D:
Appl. Phys., 41, 205415 (2008)

M. Unruan, A. Prasatkhetragarn, Y. Laosiritaworn, S. Ananta, and R. Yimnirun, "Changes in
Dielectric Properties of Pb(Zr,,,Ti;/,)05-Pb(Coy/5Nb,/5)05 Ceramics Under Compressive
Stress Applied Perpendicular to Electric Field” to J. Phys. D:Appl. Phys., 41, 245405
(2008)

R. Yimnirun, N. Wongdamnern, N. Triamnak, M. Unruan, A. Neamjarurojana, S. Ananta,
and Y. Laosiritaworn, “Stress-Dependent Scaling Behavior of Sub-Coercive Field Dynamic
Ferroelectric Hysteresis in 0.5Pb(Zn;,3Nb,,3)05-0.5Pb(Zr, /,Ti; )05 Ceramic” J. Appl.. Phys.,
104, 104103 (2008)

M. Unruan, T. Sareein, J. Tangsritrakul, S. Prasertpalichatr, A. Ngamjarurojana, S. Ananta,
and R. Yimnirun, “Changes in Dielectric and Ferroelectric Properties of SN Hybrid-
Doped Barium Titanate Ceramics Under Compressive Stress” J. Appl. Phys., 104, 124102
(2008)

R. Yimnirun, S. Ananta, and S. Chamunglap, “Dielectric Properties of (1-x)PZT-xBT
Ceramics Under Uniaxial Compressive Pre-Stress” Mater. Chem. Phys., 102(2-3), 165
(2007).

R. Yimnirun, R. Wongmaneerung, S. Wongsaenmai, A. Ngamjarurojana, S. Ananta, and Y.
Laosiritaworn, “Temperature Scaling of Dynamic Hysteresis in Soft Lead Zirconate

Titanate Bulk Ceramic” Appl. Phys. Lett., 90(11), 112906 (2007).
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R. Yimnirun, R. Wongmaneerung, S. Wongsaenmai, A. Ngamjarurojana, S. Ananta, and Y.
Laosiritaworn, “Dynamic Hysteresis and Scaling Behavior of Hard Lead Zirconate Titanate
Bulk Ceramic” Appl. Phys. Lett., 90(11), 112908 (2007).

R. Wongmaneerung, X. Tan, R.W. McCullum, S. Ananta, and R. Yimnirun, Cation-, dipole-,
and spin-order in Pb(Fe,/;sW,,3)0s-based magnetoelectric multiferroic compounds” Appl.
Phys. Lett., 90, 242905 (2007)

R. Yimnirun, X. Tan, S. Ananta, and S. Wongsaenmai, “Preparation of Fine-Grain Lead
Indium Niobate Ceramics with Wolframite Precursor Method and Resulting Electrical
Properties” Appl. Phys. A, 88, 323 (2007)

R. Yimnirun, R. Wongmaneerung, S. Wongsaenmai, A. Ngamjarurojana, S. Ananta, and Y.
Laosiritaworn, “Temperature Scaling of Dynamic Hysteresis in Hard Lead Zirconate
Titanate Bulk Ceramic” Appl. Phys. A, 89, 737 (2007).

R. Yimnirun, Y. Laosiritaworn, and S. Wongsaenmai, “Effects of Uniaxial Compressive Pre-
Stress on Ferroelectric Properties of Soft PZT Ceramic” J. Phys. D: Appl. Phys., 39, 759
(2006).

R. Yimnirun, S. Ananta, A. Ngamjarurojana, and S. Wongsaenmai, “Effects of Uniaxial
Stress on Dielectric Properties of Ferroelectric Ceramics”, Curr. Appl. Phys., 6(3), 520
(2006).

R. Yimnirun, M. Unruan, Y. Laosiritaworn, and S. Ananta, “Change of Dielectric Properties
of Ceramics in Lead Magnesium Niobate-Lead Titanate System With Compressive
Stress”, J. Phys. D: Appl. Phys., 39, 3097 (2006)

R. Yimnirun, Y. Laosiritaworn, S. Wongsaenmai and S. Ananta, “Scaling Behavior of
Dynamic Hysteresis in SoftPZT Bulk Ceramics”, Appl. Phys. Lett., 89(16), 162901 (2006)

R. Yimnirun, S. Wongsaenmai, S. Ananta, and Y. Laosiritaworn “Stress-Dependent Scaling
Behavior of Dynamic Hysteresis in Bulk Soft Ferroelectric Ceramics”, Appl. Phys. Lett.,
89(24), 242901 (2006).

R. Yimnirun, S. Ananta, A. Ngamjarurojana, and S. Wongsaenmai, “Uniaxial Stress
Dependence of Ferroelectric Properties of xPMN-(1-x)PZT Ceramic Systems”, Appl. Phys.
A, 81(6), 1227 (2005).

R. Yimnirun, S. Ananta and P. Laoratanakul, “Effects of Pb(Mg;,3Nb,/3)05; Mixed-Oxide
Modification on Dielectric Properties of Pb(Zrys,Tig4s)O3 Ceramics,” Mater. Sci. Eng. B,

112, 79 (2004).
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R. Yimnirun, S. Ananta, E. Meechoowas and S. Wongsaenmai, “Effect of Uniaxial Stress
on Dielectric Properties of Lead Magnesium Niobate-Lead Zirconate Titanate Ceramics,”
J. Phys. D: Appl. Phys., 36,1615 (2003).

R. Yimnirun, P. Moses, R. J. Meyer, and R. E. Newnham, “A Single-Beam Interferometer
With Sub-angstrom Displacement Resolution and Its Application to Electrostriction
Measurement”, Meas. Sci. Technol. , 14, 766 (2003)

R. Yimnirun, P. Moses, R. J. Meyer, and R. E. Newnham, “Electrostrictive Strains in Low
Permittivity Dielectrics”, J. Electroceram., 8, 87 (2002)

R. Yimnirun, S. M-L Eury, V Sundar, P. J. Moses, S-J Jang, and R. E. Newnham,
“Electrostriction Measurement on Low Permittivity Ceramics and Polymers”, J. Eur.
Ceram. Soc., 19(6-7), 1269 (1999)

V. Sundar, R. Yimnirun, B.G. Aitken, and RE. Newnham, “Structure-Property
Relationships in Electrostriction Response of Low Permittivity Silicate Glasses”, Mater.
Res. Bull., 33(9), 1307 (1998)

R.E. Newnham, V Sundar, R. Yimnirun, J. Su, and Q.M. Zhang, “Electrostriction-Nonlinear

Electromechanical Coupling in Solid Dielectrics”, J. Phys. Chem. B, 101(48), 10141 (1997)
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Amand Faessler, K. Khosonthongkee, C. Kobdaj, A. Limphirat, P. Suebka and Y. Yan.
Low-lying baryon decays in 3Po quark model. J. Phys. G: Nucl. Part. Phys. 37: 115002
(2010).

Y. Yan, W. Poonsawat, K. Khosonthongkee, C. Kobdaj, P. Suebka. Kaonic hydrogen
atoms with realistic potentials. Phys. Rev. C 81: 065208 (2010).

Y. Yan, K. Khosonthongkee, C. Kobdaj, P. Suebka.e € — NN at Threshold and
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