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Plan A Type A 2

Degree Requirements Total

A. Course work

1. Graduate courses

1.1 Field of concentration courses
1.1.1  Required courses
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207703
207704
207705
207706
207708
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207792

1.1.2 Elective courses

a minimum of
a minimum of
a minimum of

a minimum of

Theoretical Mechanics

Quantum Mechanics 1

Quantum Mechanics 2

Classical Electrodynamics 1

Classical Electrodynamics 2
Thermodynamics and Statistical Mechanics
M.S. Seminar in Physics 1

M.S. Seminar in Physics 2

a minimum of

38
26
26
23
20

A AN N N "N A

1
3

credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credit
credit

credits

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

207723
207725
207727
207741

207742
207743
207744
207761

207762
207765
207766
207767
207768
207769
207771

207772
207773
207774
207775
207776
207777
207781

207782

Computational Physics

Plasma Physics

Interactions of lons with Matters
Theory of Solids 1

Theory of Solids 2

X-Ray Crystallography 1

X-Ray Crystallography 2

Nuclear Physics |

Nuclear Physics 2

Nuclear Technology and Applications
Nuclear Instruments and Methods
Beam Probe Characterization Techniques
Beam Physics

Accelerator Physics and Technology
Light Scattering 1

Light Scattering 2

Laser Light Scattering

Optical Science and Applications
Quantum Optics 1

Quantum Optics 2

Trapping and Cooling of Neutral Atoms
Astrophysics 1

Astrophysics 2

3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

credits
credit

credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits
credits

credits

10
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207783 Physics of the Interstellar Medium 3 credits
207785 Cosmology 3 credits
207787 Observational Astronomy 3 credits
207794 Selected Topics in Physics 3 credits

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

program administrative committee.

1.2 Other courses 3 credits
1.2.1 Required course 3 credits
206765 Advanced Mathematical Methods 3 credits

for Physicists

1.2.2 Elective course -none-
2. Advanced undergraduate course -none-
B. Thesis
207799 M.S. Thesis 12 credits

C. Non-credit course

1. Graduate School’s requirement - a foreign language

2. Program’s requirement - none

D. Academic activities

Note :

The whole or part of a thesis must be published/accepted for publication in a journal or academic
media or presented in a conference with proceedings which have at least 1 full academic paper.
Moreover, at least one paper must have students’s name as the first author.

Course in the field of concentration are courses in graduate level in Physics (207...) and Applied Physics

(217...)

3.1.3  ASTUINIA

(1) BNIRILILIAU Paefin

207701 NAFERSITING B 3(3-0-6)
(Theoretical Mechanics)

207703 NAFATEASAVDUAN 1 3(3-0-6)
(Quantum Mechanics 1)

207704 NAFNAATAIDUAN 2 3(3-0-6)
(Quantum Mechanics 2)

207705 WaFNERS WU uaTy 1 3(3-0-6)
(Classical Electrodynamics 1)

207706 WAFNER3 (WA LUuaTy 2 3(3-0-6)
(Clossical Electrodynamics 2)

207708 OANAPNERTUALNAANERTIBINTRA 3(3-0-6)
(Thermodynamics and Statistical Mechanics)

207791 U3y lnmeiand 1 1(1-0-2)
(M.S. Seminar in Physics 1)



207792

By lmmneiand 2
(M.S. Seminar in Physics 2)

(2) BHARAT RN KA BA AN

207723

207725

207727

207741

207742

207743

207744

207761

207762

207765

207766

207767

207768

207769

207771

207772

207773

207774

ARNABIADAUN

(Computational Physics)
ARNANEIENT

(Plasma Physics)
fupsizeseninslaaauiuaans
(Interactions of lons with Matters)
noEreui 1

(Theory of Solids 1)

neuioesuis 2

(Theory of Solids 2)
NHanfuaznanaAIans 1

(X-Ray Crystallography 1)
NHanfuaznanmAIans 2

(X-Ray Crystallography 2)
WRNARUAALS 1

(Nuclear Physics 1)

WRNARAALS 2

(Nuclear Physics 2)
walulagilandasuaznisUszend
(Nuclear Technology and Applications)
wansflauarandoitnneianies
(Nuclear Instruments and Methods)
wAlANINANYszanNIz Aoy Insus1aRnIA
(Beam Probe Characterization Techniques)
Aandreanaunina

(Beam Physics)
fanduazmaliladonsiedasisieynin
(Accelerator Physics and Technology)
NNTNITLLIINAI 1

(Light Scattering 1)

NNTNITLLIINEI 2

(Light Scattering 2)
NI9INTUAIURIALLEDS

(Laser Light Scattering)
NANFaRSLAaTN1TUITENe

(Optical Science and Applications)

1(1-0-2)

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(2-4-4)

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)

12
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207775 VERATNASAIDUAN 1 3(3-0-6)

(Quantum Optics 1)

207776 NPUFRASAIBUAN 2 3(3-0-6)
(Quantum Optics 2)

207777 AafndauazyinmnNduszuuazRaN 3(3-0-6)

(Trapping and Cooling of Neutral Atoms)

207781 ARNFANTIAIERS 1 3(3-0-6)
(Astrophysics 1)

207782 WAndaaeans 2 3(3-0-6)
(Astrophysics 2)

207783 Aandrernsfinaneszndnemnigny 3(3-0-6)
(Physics of the interstellar medium)

207785 LENANINE 3(3-0-6)
(Cosmology)

207787 ANIIFANNASAINANITOL 3(3-0-6)

(Observational Astronomy)

207794 WdalaNIEI a2 e RRNS 3(3-0-6)

(Selected Topics in Physics)
YESADNBYNNTTUMATI9NE AT AR RN T89 AMNANTiLEDUI89B19Ns LR NYILAT ATENTIHANS
UInamangesiedinAneiUsraanadn
RNIEUNG © N5UIFT a9 T NN YN1eE naeuasten liseauladindng a193mNand (207...)

uaz @113 NANAUsENd (217...)
(3) BNHIATYITIAURBNFIVIIT RN
206765 Fyeadiamansiugedmiuiniand 3(3-0-6)
(Advanced Mathematical Methods for Physicists)
(4) BHIRITNRDNRBNFIVTIYNUNRINL
I
(5) RHARINYTRNUE
207799 AnefinusUseyayin 12 ndefia
(M.S. Thesis)

WHILLAR ATTHANEIDILATTHANTLLINAY 120
- 9
SFanNTrUAT T I uausaY 6 waAn Aesia i

WA 3 FAWaN LAANEN ADE LAZANARE/NIUIIEITINT L UINIEIHURIN A

—_

LWANANEDY  WAANEN N92UIRATNSZAULDARRNEN

WINANAY  uaeeil vinapviaTuannden

EaN

WRUNANYNIE UARSTN BUNTHYIBINNIAVEDIIHN
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7 1
MAnIsAnEAT 1 niefin AMANTSANEIT 2 WHAR
207701 | NAAARIBING B 3 207704 | NAFNERSAIBUAN 2 3
207703 | NAFNEATAIDUGN 1 3 207706 | waman3 MiuuuRiy 2 3
207705 | wasans W uuuaiiy 1 3 207708 | AWUNAFNERSUASNAFERS 3
\BINR
206765 | ARNATIAAIARSHS 3 aauH el
ANTUNNARNA AN TN
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59N 12 59N 9
4 2
ManIsAnEA 1 niefin AMANTSANEIT 2 WHAn
207791 | dnsmnuBeyeylnmneiand 1 1 207792 | duuuUSeyynlvnneRand 2 1
Fyden 3 207799 | Angniiwusuieyayain 6
207799 | Anenfinuiuseyeynin 6
59N 10 59N 7
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i et ffidnFanisAin a9 DTN (Amanies
wingns ez 59
— — a1gA)
M3 | UA. | #3 | ue.
1 | 9A.A9.8999904  YYsyr3Tnd WU, (AAN), anAnenduidesival, 2529 | 19 | 15 | 19 | 15 18(14)
.. (RANE), indnendeBeeing, 2532
W.a. RN, wndvendeBesing,
2545
2 | 9F.AT.ENEND WaA30195 | . (WAnd), 9nasnTnlumangnds, 70177 |17 68(66)
2541
Ph.D. (Phhysics), The Univ. of Warwick,
UK., 2004
3 | weasmaengl  desseuslnena| ey, RAnd-Atin),unidnendureuuny, | 6 | 20 | 6 | 20 19(14)
2534
MWLH. (RRNG), AN A FEAUATUNT -
Alam, 2540
M.S. (Physics), Lehigh Univ., U.S.A., 2000
Ph.D. (Physics), Lehigh Univ., U.S.A., 2003
4 | 8.A5.991WWA BUNA WU, (WRNE), NNANYIRUNEATFIEAS, 7 | 28 | 7 | 28 2(2)
2539
M.Sc. (Physics) Univ. of Minnesota, U.S.A.,
1999
Ph.D. (Physics), Cambridge Univ., UK.,
2002
5 | 9°L.AT.ANFT AR wm.u. (WAnd), 9inasnsalumanendy, 0] 11| 10 | 1 56(23)

2518

wm.u. (WANH), 9asnsolumanendy,
2521

Ph.D. (Reactor Physics), Chalmers Univ. of
Technology, Sweden, 1995
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NTLIUEDU
Fluardunnt FIUIUNEITY
. . ADYMNTTANET (F127), FOTLTW, e LLIELEN
¥ FD-UHANE L. . . . .
) TAduIIN19FNE a1 Usulge (FTH2FD
vangms | Mz 5
w3 | ue. | #3 | ue a1qn)
1 | 9A.A9.8999904  YYsyr3Tnd w.a. (WANE), ianendeBealnsl, 19 | 15 | 19 | 15 18(14)
2545
2 | 9PL.AT.ENYNT WAIAZ0199 Ph.D. (Phjysics), The Univ. of Warwick, 7 17 7 17 68(66)
UK., 2004
3 | WALA9.ANgl  dp95eusinana | Ph.D. (Physics), Lehigh Univ., U.S.A., 6 | 20| 6 | 20 19(14)
2003
4 2.09.9571%1A YDA Ph.D. (Physics), Cambridge Univ., UK., 7 28 7 28 2(2)
2002
5 | 9F.09.9HFAT Fagan Ph.D. (Reactor Physics), Chalmers Univ. of 10 11 10 1 56(23)
Technology, Sweden, 1995
5 WALAT.ANANTTON LRIWA Ph.D. (Physics), The Univ. of Warwick, UK.,| 16 5 16 5 44(42)
2001
7 | AASABUA 799UINA m.o. (WENF), sinanenduFesing, 12| 1|2 74(47)
2537
8 | WA.N1MAN A9uaend WA, (AANH), sanAnendedeetng, 5 | 17 | 5 | 17 3(3)
2527
9 NALATARSAAN  NBdlU Ph.D. (Applied Physics), Stanford Univ., 4 23 4 23 30(12)
U.S.A., 2001
10 | s.zeyfia FUREY W.N. (NRNA), PaInsolmivends, 18 | 1 | 18 | 1 14(5)
2545
1 B.AT.YUNNT Tasinad Ph.D. (Physics), The Univ. of Sydney, 18 3 18 3 4(4)
Australia, 2009
12 @.m.ﬁpslﬁ ORERIVY K Dr.sc.nat (Nulcear Physics : Medium 14 9 14 9 14(2)
Energy), Switzerland, 2002
13 | 8.A9.N939% Jmun@iwd | Ph.D. (Physics), Oregon State Univ., US.A, | 14 | 25 | 14 | 25 6(2)
2005
14 | sp.ps.AALS Aaila Ph.D. (Materials Science), Univ. of Surrey, 9 | 16| 9 | 16 46(29)
UK., 2000
15 | 8.09.80y% WigIna m.g. (RAnd), smianenae@esind, 2549 | 20 | - | 20 | - 4(3)
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NTLIUFDU
Fla/sund FIUIUNEINY
. ; ADYINNTANEI (F127), FOTH, e 92599
i BB-UINENA L . . .
DAd1EanN15/NEN 1991 Usulge (3193 D
vangms | Mezwr 5T
M3 | UA. | #3 | ue. a1gA)
16 | 9.A9.3139 Tnedmmasd | Ph.D. (Astrophysics), Liverpool John 13 7 | 13| 7 2(2)
Mooses Univ., UK., 2009
17 | 8.A4.A97H¢ Tnnaauan Ph.D. (Astomony), Univ. of Canterbury, 17 | 14 | 17 | 14 8(8)
New Zealand, 2008
18 | FL.AT.ANTY NBIAN Ph.D. (Metallurgical Engineering), 3 27 3 27 118(78)
Univ. of lllinois-Chicago, U.S.A., 1988
19 | WA.AT.FATIN yﬁuﬁ Ph.D. (Chemical Physics), Univ. of 13 19 13 19 40(34)
Maryland, U.S.A., 2002
20 | a.;A9.q090 15904385 Ph.D. (Astrophysics), Boston Univ., U.S.A., 17 3 17 3 4(4)
2010
21 | .A9.85MA gl | me. (Tagenand), inavendedednl, | 6 | 21 | 6 | 21 52(45)
2550
22 | WA.AG.8%Y0 TAILANNT Ph.D. (Materials and Engineering), Stanford | 15 7 15 7 54(36)
Univ., U.S.A., 2003
23 | 9.A9.9993199904 NPLIITY w.a. (WANE), ianendeBealvl, 12 15 | 12 | 15 11(10)
2548
24 | WA.ASEANTAN  AINITIN m.o. (RENS), snianenaeBesing, 71 9 | 17| 9 61(16)
2547
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ATANKIN 1
ANAEUIHANY S NTTUINIUN
2.AMM. 765 (206765) ’3%%'1\1mﬁmmam%ﬁgugaém%'uﬁ'ﬂﬂaﬂé 3(3-0-6)
Advanced Mathematical Methods for Physicists
Soulafidiasnunen : suamiwoLIassaY
ATAATITAIBRanmes Aimdulisuazmees doymaAdnuasianiy HefdusnuysBadan
ANNIFBIDYAUT HIridumy Han1suUaIiBes Nan1TulaIRN1UaY LARARALBINTITULITHN
Vector analysis, curved coordinates and tensors, eigenvalue problems, functions of complex
variables, differential equations, special functions, Fourier and Laplace transforms, calculus of variations.
AN, 701 (207701)  ARAINASIEIVIGHS) 3(3-0-6)
Theoretical Mechanics
Seulafidiasiunown : i
NUNIURTAGALENNYENT e uaznTATsiees nSeReuTie 3 8F wamans
e nepinadutisswszniadazynd qitflnainansduasueRarie maufiainanamansingds
wadavinuazenladl  ansudasddauuuualuilda  ueatuBuiinSauatnannisuesdasiuanti n1s
Uz AU UUBLABNUATIAN AN B AIBUIN FNNTAIN
Reviews of matrix algebra, vector and tensor analysis, motion in three dimensions: advanced
dynamics, theory of small vibrations and applications, Hamiltonian and Lagrangian formalisms, Hamilton-
Jacobi's method for the solution of the dynamical equation, canonical transformations, action integrals and
the principles of least action, applications to atomic systems and the origin of quantum theory, relativity.
N, 703 (207703)  ARAINASAIDUAN 1 3(3-0-6)
Quantum Mechanics 1
Saulafigasimnon : Gif
wARg s warmansaausin Tuanindons nqufnnsszinn laiwsimnegains
NN FORABIAIDUAN LazN19In
Fundamental concepts, quantum dynamics, angular momentum, perturbation theory, density
operators, quantum statistics and measurement.
A.WNA. 704 (207704) NRATNASATIDUAN 2 3(3-0-6)
Quantum Mechanics 2
Seulafifiaiunown : 298, 703 (207703)
QAnds  yquiniarunanfituiunauaznialargnddmEununsR  auanastunamans
AVBUFN N19NTELEY LAYNAFATNASAIDUFNANANENIN
Background, time-dependent perturbation theory and applications to radiation, symmetry in

guantum mechanics, scattering, and relativistic quantum mechanics.
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2.4, 705 (207705)  WRAINAS (NHIMULRLU 1 3(3-0-6)

Classical Electromagnetic 1
Seulafidiasiunown : i

Tinads damianeeumemingda manszatsuuuvansda suns i uganans
wlwanade auuumaniuianas dymirizeunulwanad AT AL AIAIN AR
ANPBINITNAT UAY ANNITYBIUNATIIAE NMTUUAINT NOEHUNIBINDLYIRY ANdnag

Electrostatics, boundary-value problems in electrostatics, multipole expansion, electric fields in
matter, magnetostatics, magnetic fields in matter, boundary-value problems in magnetostatics, time-
varying fields and Faraday’s law, and Maxwell’s equations, gauge transformation, Poynting’s theorem,
retarded potential.
2N, 706 (207706)  wamans WA wUURiU 2 3(3-0-6)

Classical Electromagnetic 2
Saulafidasimunawn : w.0a. 705 (207705)

AR A N LU LA NS AR DTN B9 AR QWﬂwamﬂm‘éﬁ%@mezﬁﬂ Vievinman
uazInssduiins sTuuuiSRassauaznIRAEaLYL WamaRsWiBsdivsnin aynial
auUIANTIIRN waz SsRennUszqiaAoni

Plane electromagnetic waves and wave propagation, magnetohydrodynamics, wave guides and
resonant cavities, simple radiating systems and diffraction, relativistic electrodynamics, particles in
electromagnetic fields, and radiation by moving charges.
2.0F. 708 (207708)  BUANRATAATURLNRATNASITINTRA 3(3-0-6)

Thermodynamics and Statistical Mechanics
Seulafidiasiunown : i

ndnyauazngliafiviseesgosmarans nyliefisaseesgammamansuazionlngd ey
Wuuaradfimans  wnAsnsnamansBeaifuareaadudauuululasaluiifa esaududauuy
A lnflAauasilafiunnsidu anntamien msuwanuanauEaluanavesuiindiad szuudnuas
apsduidauuuunTus ﬂ’]‘iLL@ﬂLL@\‘lﬂﬂﬁ‘iz‘Ll‘Ll'ﬂ‘Léﬂ"lﬂLW‘jfﬁLLN%T‘LI%

Fundamental and the first law of thermodynamics, the second law of thermodynamics and
entropy,  probability and statistics, statistical mechanics concepts and micro-canonical ensemble,
canonical ensemble and partition function, identical particle, Maxwell’s distribution of molecular velocity,
Planck’s distribution, opened system and grand-canonical ensemble, distribution of Fermi and Bose
particles systems.

WA, 723 (207723)  RANAAIATUN 3(3-0-6)
Computational Physics
Seulafidasiunen (s

paNAARS WAL NIRRT IR TUARAE  yunaun1adeulUsunsnfaaenRumes  Ang

UsznA9nileidl  wARAARIBIARY  ANNNTERAMNERNTEY)  ABnedlaedmiuemand  nng

[N

AATEATINUARTHUATANNTITID A US DY
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Computer and numerical calculation in Physics, review of computer programming,
approximation of a function, numerical calculus, ordinary differential equations, numerical methods for
matrices, spectral analysis, partial differential equations.
WA, 725 (207725)  RANAWAIEHT 3(3-0-6)
Plasma Physics
P A2 [ 1 = 4 [
Wanlaiidiasituna : 2.9a. 705 (207705) ¥i58 ATHAMNUTDUIDIHEDY
ANURANUFIUIDINAIEHN nsLARDUTITDIBNNARES aHLH A NUATaN W LD
aianpuaz e aNs  wogRnssnBeesina  Adulunanann  ARuERnen 1BNEER uay paRLIw
HATDIHI - EHBTHUATNITUNG NFIIABINATENT © NEHIaTUAZgINNAAIEAZNIUHIAGN
ATIATIZINAIENT WazN1TUTTENANAITNT
Basic properties of plasmas. Single practicle motions in uniform and non-uniform electric and
magnetic fields. fluid behaviors, plasma waves : helicon, magnetohydrodynamics (MHD) and Alfven
wave, wall effects : sheaths and diffusions, plasma simulations : kinetic theory and MHD, plasma
analysis, plasma applications.
WA, 727 (207727)  BuAsHsE1sERINS (a0aRnUNETS 3(3-0-6)
Interactions of lons with Matters
lﬂ' lil 2 1 1 [P=
[anlandasninnan : K13
nszuannsngAnauTuiaqiflegnszandedianloany WHIRRYAFIUNFUARNAT
dl v o/ o‘d‘ a d?/ o/ dl a v ° o/ 3 a o dl a d?
Lﬂf—J"Jﬂ'ﬂ@ﬂUﬂ‘iﬁﬂﬁﬂ’]‘imWLﬂﬂ"ﬂusﬁufmﬁlLN@QﬂiﬁﬂNﬂ@ﬂQﬂTﬂ@ﬂu NAVEAENLATWAE  AAVILIATWIIN
meszandedanfanloenn  wofinssnweclpenuiignieluian  gunssluaziespedadmiuemsiog
anlpenu nMasunAsuanifivasiansiaanisiloasuw nanankaumaluladialanan nsiased
Fopanlpasw Ns91assdunsizenszndnslessuniudanuazn1sdrassnisimssisnaailanan
Basic ion bombardment processes in solids, related fundamental physics concepts in ion
bombardment processes in solids, stopping power and range, consequences of ion bombardment,
behavior of implanted ions in materials, ion beam facilities, ion implantation modification of materials,
hybrid ion beam technologies, ion beam analysis, computer simulation in ion-solid interactions and in ion
beam analysis.
9.NA. 741 (207741)  nguirewds 1 3(3-0-6)
Theory of Solids 1
dl Aﬂl 2 ) 4 ra
Nanlafidiasitunen . [T
4 = g n v a & a 2 o
TAs9aENANLAZNNSAIILN antRneanusen BidnssendassTulans N HIUAUNRNIY
Usngniselindeniinediannseuluuoundsu nanasfsdioin
Crystal structures and diffraction, thermal properties, free electron in metals, energy band theory,

transport phenomena of electrons in bands, semiconductor crystals.
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1NR.742 (207742)  vguijraiuds 2 3(3-0-6)

Theory of Solids 2
Soulafidaswinunew : 2.1, 741 (207741)
SunsiBentunan antRnBENYENIBINAN aNTRNNuHIANIaIREN anwingands
Interactions in crystals, dielectric properties of crystals, magnetic properties of crystals,
superconductivity.
2NN, 743 (207743)  S9FBNGUATNINAIAAS 1 3(3-0-6)
X-Ray Crystallography 1
Seulafigasitunew : i
ANINAAUALETTHYAVDISIRDNT UARTITUALMUILITAE IATIREINAN AUNIAT TAFNISUAS
srunuuanfielunEn merasiEes uasfitdaundy qufiniadeauueesediand niarman
ansa@asunAwmes  ARMIVAaesnaReaNesiiend  dedefifinasornudinaeeedtunis
REDLUNIBIHG N9 IATIENIHEN
Production and nature of X-rays, lattice and unit cell, crystal structure, symmetry, lattice direction
and plane in crystal, fourier analysis, reciprocal lattice, theory of X-ray diffraction, structure factor
calculation, experimental method in X-ray diffraction, factors affecting intensity of powder X-ray
diffraction, crystal structure determination.
WA, 744 (207744)  NRBNTUALNINFINAS 2 3(3-0-6)
X-Ray Crystallography 2
Seulafifiawiunow : 2.0a. 743 (207743)
mafnEInaREnULSRendensruas IagNNEN n1anEnIaRILuS R ndrefidu
U n9ReaunssRienduesnanisien
X-ray diffraction of powder and polycrystalline material, X-ray diffraction of thin film, single crystal
diffraction.
WA, 761 (207761)  RANAHwARYS 1 3(3-0-6)
Nuclear Physics 1
Soulafigaswinunow : i
unagifisafuaniiiallsesiueies Tassadnionfesn ssuurasfiondoan  Sunefaen
fapdnau-Hardsen wwudiaasianfed
Brief of general properties of nucleus, Nucleon structure, the Two-Nucleon system, the Nucleon-
Nucleon interaction, nuclear models.
2. WH. 762 (207762)  WANFAnARYS 2 3(3-0-6)
Nuclear Physics 2
Seulafigasitunew : 2.1, 761 (207761)
unagifigafuUftenfiiandes nqufnianssdudavsuuachidangy wusianmnaus
UffBenflamdealszney nsiiassieecuin-anues U§Asenlnense U§Asenneuaniazanna
Brief of nuclear reactions, theory of elastic and inelastic scattering, optical model, compound

nucleus reactions, Breit-Wigner analysis, direct reaction, pre-equilibrium reactions.
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2.NH. 765 (207765) mﬂTuTaﬁﬁqmﬁﬂ%Lmzmsﬂszqﬂﬁ 3(3-0-6)

Nuclear Technology and Applications
Soulafigasiunewn : (F
WAL A ANATLARES SuRsituna0eiaEtUNaNT KANTINUNNEANEN2D95IRusL
ANUABANEN ISR RS RUAsUINAIN AR 119U528neB9gRaNNIINLATNITIATIER
HAReSIBINTUNYIE  RUARYSIBINAINY
Basic concepts of nuclear physics, interaction of radiation with matter, biological effect of radiation
and radiation safety, radiation detectors and sources, industrial and analytic applications, nuclear
medicine, nuclear power.
AWE. 766 (207766)  Asasfiauassuiiuudinefinafes 3(2-3-4)
Nuclear Instruments and Methods
Seulafigasimnown : [F
fandrevrdaasioymansssdesdafifonies nadnuardidnnanindiundesings szuu
pexfaResTIUTINLAL AT By uIUA LU At manedauls  AnsAnseninsIsdedinemafla
famsuazneaufin1sla nssausaniioyaiiundes nsiiasziieyaiiandas Uiinislusunsunews
AAla
Accelerator physics and related instruments, advanced nuclear electronics and measurements,
computer based single and multi-parameters data acquisitions and analysis system, radiation transport
calculation using analytical and Monte Carlo technique, nuclear data acquisition analysis and Monte Carlo
programming laboratories.
2.W|. 767 (207767) mﬂﬁﬂmsmﬁ”ﬂwmztaquﬁqﬂ‘[wsuﬁﬁmémﬂ 3(3-0-6)
Beam Probe Characterization Techniques
Soulafigaswinunow : i
manaRaaynIAEiinseg nAlednssAd Eineey adnasenaninaalnd welladeeiz
fl¥dnTanon uavdulrsnsonuaznistlszend
Production of probing beams, photon analytical techniques, electron spectroscopy, ion beam
techniques, synchrotron radiation and its applications.
2.WH. 768 (207768)  WanduasaannA 3(3-0-6)
Beam Physics
Saulafigasimnen . i
AenNIALATAEEISIEYINA AussTRauLATANaYNIA T BRRuIUE uazisEngYg
A1DUYNIA NAFERSVBIBRMA WWeENFanalan LarnisRnasnia N19ISITDIRIBRNIALAZAIH
\winsunana Avenarasalsnnga nafinduredfauauduaznisansnEaanumd nanfinesuns
ANBUNIA N19IARATNITUSUAIBYNA BVBNALLLATAN uazA N Hiafys
Beam and accelerators, photon and charged particle beam, phase space, emittance, and beam
matrix, charged particle dynamics, transfer matrix and twiss parameters, beam acceleration and phase
stability, space charge effects, emittance growth and preservation, beam parameters, beam

measurements and manipulation (control), collective effects and instability.
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2.NH. 769 (207769) ’ﬁl?méuazLwﬂTuTaﬁ?lmm’%mLémgmﬂ 3(3-0-6)

Accelerator Physics and Technology
lﬂ' lil 2 1 1 [P=
Wanlandasninnen : (8
donsznaunaznisUszgnd Feanaseynne uasnifineynafilsyg ainupaespaLss
aUNIA NSUNLAZ INAEAIDNIA WAFIFRSAINIING NAFAERSAHENT N1TAATIZAAIBRATA
walladudman  S9d@ulasnsew SadangUnselifiafia ampssidnasendasy uazumalinly
BRIA
Accelerator components and applications, charged particle sources, types of accelerators, beam
bending and beam focusing, transverse dynamics, longitudinal dynamics, beam diagnostic, magnet
technology, synchrotron radiation, insertion devices radiation, free Electron Laser (FEL), future trends.
LNF. 771 (207771) ATISNSTELAIUAS 1 3(3-0-6)
Light Scattering 1
P A 1 1 = -4 [
Wanlaiidiasnune : 2.0a. 414 (207414) 3 ATHANVIUTDUADIN TR
NUETAEHAENIEa NN faN[oiT! qu‘lﬂﬁﬂ"ﬁﬂ‘izlﬁ\‘ll,l,m WHHATN DUATALKIANLAZLNUATWE YN A
ATBUAN LAV EIN1IEFADIIBILNWLAN
An introduction to the field of light scattering, light scattering theory, the classical and quantum
particle pictures and classical continuum theory.
WA, 772 (207772)  NISNSELIILAY 2 3(3-0-6)
Light Scattering 2
dl Aﬂl 2 ) U
Wanlafidiassiune : 20|, 771 (207771)
Aandiand nsnszdvwsasamaiuarnslszand affmanseecineu defeanlnas
InTloasuss madnandrilsenslwaanuarnsszand
Laser physics, laser scattering and its applications. photon statistics, light beating spectroscopy,
photon correlation techniques and their applications.
NN, 773 (207773)  ANSNSEIAILASLALTDS 3(3-0-6)
Laser Light Scattering
lﬂ' lil 2 1 1 [P=
[anlandasninnan : 1
a dgl/ v a a a = a
N1INTLLAILEILLDIAN NOENITNTEITILES AnBeainlnsalnToesuas N19NTHAIBILEY
WwiEed uarnisuseynd
An introduction to the field of light scattering, light scattering theory, light mixing spectroscopy and
laser scattering and its applications.
LAWF. 774 (207774)  VieuAEasuazn1Tlszand 3(3-0-6)
Optical Science and Applications
lﬂ' li' 2 ' ! s
Naulafidaskiiunan (i
Aandiaes abfrmanianslinen malaanduiusenslnnauuaznisszgnd n1sganau
waznMsNsTAsLas oA nsdnaniEafiagnisaeliassrevawes  awnlnslantanenis
=1 v )4 v -4
LIDILAINILNTITNTEAUAIEILALADS
Laser physics, photon statistics and photon correlation techniques, optical models for various

media, particle absorption and scatter, laser doppler anemometry and laser induced fluorescence.
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A WH. 775 (207775)  VIARAINASAIDRAN 1 3(3-0-6)

(Quantum Optics 1)
Sewlafigawinunen  2.14.703 (207703) uay 2.W4.705 (207705)
nouiuuuLRiIuasifiundl nqufaeuiiracua nafeussiundtueasezaay
funsfzenlnmen-oraon
Classical theory of light and beyond, quantum theory of light, radiative transitions in atoms, atom-
photon interactions.
WA, 776 (207776)  NARAINASAIDUAN 2 3(3-0-6)
(Quantum Optics 2)

Waulafifiassiunes  1.Wa.775 (207775)
AR NAaY N1TUINEDALAZNIST HIALINRIBIAIAUFN NTTNITVNEITRUIABIAIAUFN

Photon statistics, quantum interference and coherence, quantum information processing.

AW, 777 (207777)  AISANIILATIIAMHNLENSTULDEADH 3(3-0-6)
(Trapping and Cooling of Neutral Atoms)

P A2 ' ' 4 [
L\?’E]%T”ZW]WE]\?N’I%‘H@% FINATHINUTDUUBIHNDUH
VIUNIUNAPNERSAIEUFAN  DABNNNEOTHILASNATENOTHY  WULINRBIAIEUANIBNUEN N9

fnfadeirueans n1sindadausindn mavinanududisiames n1avswsIeTRan N9InAN
Susndndnenfinaatmasd nsvinasdusindidnetanisasiiounay naindauazinaatsd
BiFanans naindaBairueansulman nsruesernaNifuwasnsgReasaanindy waz
amadugenanlua-Tasdalmd

Review of Quantum Mechanics, Two- and Multi-Level Atoms, Quantum Model of Light, Optical
Traps, Magnetic Traps, Laser Cooling, Deceleration of an Atomic Beam, Cooling below the Doppler Limit,
Cooling below the Recoil Limit, Optical Cooling and Trapping, Magneto-Optical Trap, Cold Collisions and

Trap Losses and Bose-Einstein Condensates.

.04, 781 (207781)  WANAAs1AERS 1 3(3-0-6)
Astrophysics 1
Seulafidiasiunow : Gif
TaseadnauasAdamnniseasnnagnd ussennAuasidusnasieesnagnyd  dawlszneu
yaaiansnnagniuaznsdanseistgfasUfisenfiowdes  mlaawawuss  awnvsalnlnig
A19Fans anaulsuas glwesluan uarmnesnnagny
Stellar structures and evolution, stellar atmospheres and spectra, stellar chemical components and
nucleosynthesis, emission nebula, astronomical spectroscopy, and variable stars, supernova and stellar
remnants.
.04, 782 (207782)  WAnAmsAINmS 2 3(3-0-6)
Astrophysics 2
Seulafigasinunew : 2.1, 781 (207781)
WAFNARSIBITZULANIGNY IATASNUAZAINLSINDLYBIANTI9NT ANTI9NIUTENAINULAS
A1S TATIRE I TNATHIN M ZBIBNAN WAZANTIFNIASAAILTINAIIHENIAR
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Dynamics of stellar system, structure and evolution of galaxies, peculiar galaxies and quasars,

the large scale structure of the universe, and multi-wavelength astronomy.
1NA. 783 (207783)  WANFUBINITAINANIENINAIGNYE 3(3-0-6)
Physics of the Interstellar Medium
Seulafidiasiunown . i
ﬂﬁ:‘uqumﬁf«gamﬁﬂu‘sﬁuﬂﬁﬁmaw‘iz‘m'wmqqﬂﬁ ﬁ”ﬂeﬁLLmﬁllqu‘iz‘Vidwmqqﬂﬁ u%mmﬁgﬂ
nasdlnenawised  warmandansinglunaniassidnennannyd  Admnanisresudindignnasi
HANTENLIENANATINERafinTazndnenagnd uazLdnnfiinnsriadaensanagnid
Microscopic processes in the interstellar medium, interstellar gas and dust, radiatively excited
regions, gas dynamics in the interstellar space, evolution of the ionized regions, effect of the stellar
winds on the interstellar gas, and star forming regions.
2.9, 785 (207785)  LanANINE" 3(3-0-6)
Cosmology
Saulafigasimnen . i
AANTRIZIRINANITRlauenan  UsedRFansiBendnniauausnan  LULSIaBIenan
BLINIY  ANANNEIFAT  ATHPHILUNHIBUBNANLALANITHA N1TTUNINBIENAN aTiRuaINIInasa
nazanniuand Mundspaafinfulason nedeuiiulantesniuand nnwisadnigs
Observational properties of the universe, thermal history of the universe, simple cosmological
models, the inflationary universe, the density of the universe and dark matter, cosmological
perturbations, statistics of galaxy clustering, the cosmic microwave background, peculiar motions of
galaxies and the high-redshift universe.
2.0, 787 (207787)  ANFIANAASNILAANITO 3(3-0-6)
Observational Astronomy
Saulafigasimnaw : w.1a. 785 (207785)
mafnEmanslasnisdananisaliuasmnenaniusineg AtANTREBINADS
Tnanasmivazgunanimeingimans madanistiayadunanisoiiuiugin nénnmsneisiiugiu
neduadlnamsd Wlnwed uazaidnlnaalnd
Observational astronomy in multi-wavebands, properties of telescopes and scientific instruments,
basic reduction for astronomical data, and basic analysis in astrometry, photometry and spectroscopy.
AR, 791 (207791)  AuauUSyay ivyeRAnd 1 1(1-0-2)
M.S. Seminar in Physics 1
Saulaiigasimnon : Gif
sinAnugyan Foudnsantunisdmsmndaiuasfiniaueindesmidde i fiandd
agIualaiiaqiiu

A weekly seminar to present some current topics in physics.
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2R, 792 (207792)  AnnuIeyy lvneWAnd 2 1(1-0-2)
M.S. Seminar in Physics 2
Soulafigasitunewn : 53

s

sinAnugyan Foudnsantunisdmuyndafuasfiniaueindesmidde i fiandd
agIualaiiaqiiv
A weekly seminar to present some current topics in physics.
2.WA. 794 (207794)  WadBRNWIENWNIIATNANS 3(3-0-6)
Selected Topics in Physics
Foulafidipanunen : muansiireLIesaey
mafnuntwihdadanassifioghudaninasnszunAnidiaaoniaqiulua s iand
nsruATTREINN TR D eWEn (F
Lecture series are offered on topics of current interest in any area of physics. This course may be
repeated for further credits.
2R, 799 (207799)  AnefinusUSeygyain 12 wuagfia
M.S. Thesis

Seulafifiaswunewn : Fsuaiiidalaseiudn vieamadounionmaianeriaiiouarlnsedng
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AIANKIN 2

HAITHNNIZINIS N1SARAIT 998 2898191589U5291

561.019.559995 eYsY233e (Assoc. Prof. Dr. Dheerawan Boonyawan) (14)

1.

10.

Nimmanpipug, P., Lee, V. S., Janhom, S., Suanpoot, P., Boonyawan, D. and Tashiro, K., 2008,
“Molecular Functionalization of Cold-Plasma-Treated Bombyx mori  Silk”.  Macromolecular
Symposia (Advances in Petrochemicals and Polymers), 264, pp. 107-112.

Suanpoot, P., Kueseng, K., Ortmann, S., Kaufmann, R., Umongno, C., Nimmanpipug, P.,
Boonyawan, D. and Vilaithong, T., 2008, “Surface analysis of hydrophobicity of Thai silk treated
by SFg plasma". Surf Coatings Technol. 202, 22-23, pp. 5543-5549.

Thawornwiriyanan, S., Jinkarn, T., Sane, A., Rachtanapun, P. and Boonyawan, D., 2008, “The
improvement of water resistance properties of paperboard by SFg plasma”, Journal of Metals,
Materials and Minerals, 18(2), pp. 153-156.

Dechana, A., Yotsombat, B. and Boonyawan, D., 2009, “A Self DLC-coated Cathod Plasma
Sourc”. Surf Coatings Technol. 203, 17-18, pp. 2743-2746.

Yu, L.D., Aukkaraviittayapun, S., Boonyawan, D., Sarapirom S. and Vilaithong, T., 2009,
“Recent development in surface modification of industrial materials by ion beams at Chiang Mai
University”. Surf Coatings Technol. 203(17-18), pp. 2771-2775.

Yavirach, P., Chaijareenont, P., Boonyawan, D., Pattamapun, K., Tunma, S., Takahashi, H. and
Arksornnukit, M., 2009, “Effects of plasma treatment on the shear bond strength between fiber-
reinforced composite posts and resin composite for core build-up”, Dental Materials Journal, 28(6),
pp. 686-692.

Sangprasert, W., Boonyawan, D. and Nimmanpipug, P., 2010, “Sulfur Hexafluoride Plasma
Surface Modification of Gly-Ala and Ala-Gly as Bombyx Mori Silk Model Compounds: Investigation
of Wettability Improvement and its Mechanism”, Journal of Molecular Structure, 963 (2-3), pp.
130-136.

Rachtanapun, P., Wongchiaya, P. and Boonyawan, D., 2010, “Effect of sulphur hexafluoride (SFg)
plasma on hydrophobicity of methylcellulose film”, Advanced Materials Research, 93-94, pp. 214~
218.

Chaiwong, C., Tunma, S., Sangprasert, W., Nimmanpipug, P. and Boonyawan, D., 2010, “Graft
polymerization of flame-retardant compound onto silk via plasma jet”, Surf Coatings Technol, 204,
(18-19), pp. 2991-2995.

Chaiwong, C., Rachtanapun, P., Wongchaiya, P., Auras, R., and Boonyawan, D., 2010, “Effect of
plasma treatment on hydrophobicity and barrier property of polylactic acid”, Surf Coatings Technol,

204 (18-19), pp. 2933-2930.
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11. Boonyawan, D., Sarapirom, S., Tunma, S., Chaiwong, C., Rachtanapun, P. and Auras, R.,

2011, “Characterization and antimicrobial properties of fluorine-rich carbon films deposited on
polylactic acid”, Surf Coatings Technol, 205, pp. s552-s557.

12. Wongsarat, W., Sarapirom, S., Aukkaravittayapun, S., Jotikasthira, D., Boonyawan, D. and Yu,
L.D., 2011, “Plasma immersion ion implantation and deposition of DLC coating for modification of
orthodontic magnets”, Nuclear Instruments and Methods in Physics Research Section B: Beam
Interactions with Materials and Atoms, In Press.

13. Sangprasert, W., Nimmanpipug, P., Yavirach, P., Sanghiran Lee, V., and Boonyawan, D.
2011,“Epoxy resin surface functionalization using atmospheric pressure plasma jet
treatment”, Japanese J. of Applied Physics, In Press.

14. Jinkarn, T., Thawornwiriyanan, S., Boonyawan, D., Rachtanapun, P., Sane, S., 2011 “Effects of
Treatment Time by Sulphur Hexafluoride (SFg) Plasma on Barrier and Mechanical Properties of
Paperboard”, Packaging Technology and Science, In Press.

SA.A5. BNYNE LANTA30199 (Assoc. Prof. Dr. Yongyut Laosiritaworn) (66)

1. Singjai, P., Wongwigkarn, K., Laosiritaworn, Y., Yimnirun, R. and Maensiri, S., 2007, “Carbon
encapsulated nickel nanoparticles synthesized by a modified alcohol catalytic chemical vapor
deposition method”. Current Applied Physics, 7, pp. 662-666.

2. Ketsuwan, P., Ngamjarurojana, A., Laosiritaworn, Y., Ananta, S. and Yimnirun, R., 2007, “Effect
of sintering temperature on phase formation, dielectric, piezoelectric, and ferroelectric properties
of Nb-Doped Pb(Zrq 5, Tigg)0% ceramics”. Ferroelectrics, 358, pp. 35-41.

3. Khamman, O., Yimnirun, R., Laosiritaworn, Y. and Ananta, S., 2007, “Effects of vibro-milling
time and calcination on phase formation and particle size of lead zirconate nanopowders”.
Ferroelectrics, 356, pp. 209-214.

4. Yimnirun, R., Ananta, S., Laosiritaworn, Y., Ngamjarurojana, A. and Wongsaenmai, S., 2007,
“Scaling behavior of dynamic ferroelectric hysteresis in soft PZT ceramic: Stress dependence”.
Ferroelectrics, 358, pp. 3-11.

5. Yimnirun, R., Triamnak, N., Ngamjarurojana, A., Laosiritaworn, Y. and Ananta, S., 2007,
“Dielectric properties of Pb(Zr;,Tiyn)05-Pb(ZnyzNby5)05 ceramics under compressive stress”.
Ferroelectrics, 355, pp. 257-263.

6. Khamman, O., Sarakonsri, T., Rujiwatra,A., Laosiritaworn, Y., Yimnirun, R. and Ananta, S.,
2007, “Effects of milling time and calcination condition on phase formation and particle size of
lead zirconate nanopowders prepared by vibro-milling”. Journal of Materials Science, 42, pp.

8438-8446.
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7. Yimnirun, R., Ngamjarurojana, A., Wongmaneerung, R., Wongsaenmai, S., Ananta, S. and

Laosiritaworn, Y., 2007, “Temperature scaling of ferroelectric hysteresis in hard lead zirconate
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