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3.1.2.1 Type 1 (Plan A Type A1)

Track of Applied Physics

Degree Requirements

A. Thesis

a minimum of

217797 Master’s Thesis

B. Academic Activities

36

21

credits

36 credits

1. At least 1 master’s thesis work or a part of master’s thesis work must be

published or at least accepted to publish in an international journal indexed in Scopus

database and in qualtile 3 (Q3) with the student as the first author.

2. A student has to present his/her master’s thesis work or part of master’s thesis

work at least once in international conference that is accepted by the field of study.

3. A student has to report thesis progress, with approval of the Chairman of the

Faculty Graduate Study Committee, to the Graduate School every semesters.

C. Non-credit Courses

1. Graduate School requirement:

2. Program requirement

- a foreign language -

2.1.1 The following courses must be enrolled and granted the Satisfory (S) grade.
217791 M.S .Seminar in Applied Physics 1
217792 M.S .Seminar in Applied Physics 2

2.1.2 Elective courses

a minimum of

3

credits

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

following courses

217726
217733
217734
217746
217747
217751
217752
217761
217762
217763
217773

Solar Cell Technology
Thermodynamics of Materials
Thermodynamics and Kinetics
Atomic and Molecular Physics
Gas Sensor Technology
Nanoscience

Nanotechnology

Atmospheric Physics
Atmospheric Modelling
Climate Change Assessment

Laser and Applied Optics

W W W W W W W VW VW W Ww

credits
credits
credits
credits
credits
credits
credits
credits
credits
credits

credits



217775
217781
217782

217783
217784

217785
217789
217795

Optical Metrology

Radio Frequency Linear Accelerator
lon Beam and Plasma Processing for
Material Modification

Free-electron Lasers and Applications
Time-Domain Spectroscopy and
Pump-probe Experiments

Plasma Physics

Selected Topics in Applied Physics
Special Problems in Applied Physics

3
3
3

credits
credits

credits

credits

credits

credits
credits

credits

22

or select other graduate courses related to his/her thesis with an approval of

his/her advisor and the Graduate Program Administrative committee from

courses in graduate level in Physics (207...), Applied Physics (217...), Teaching

Physics (225....) and Astronomy (226...)

3.1.2.2 Type 2 (Plan A Type A2)

Track of Physics
Degree Requirements
A. Coursework

1. Graduate Courses

a minimum of
a minimum of

a minimum of

1.1 Field of Specialization a minimum of

1.1.1 Required courses

207701 Theoretical Mechanics
207703 Quantum Mechanics 1
207704 Quantum Mechanics 2
207705 Classical Electrodynamics 1
207706 Classical Electrodynamics 2
207708 Thermodynamics and Statistical
Mechanics

207711 Theoretical Methods in Physics
207791 M.S. Seminar in Physics 1
207792 M.S. Seminar in Physics 2

1.1.2 Elective courses a minimum of

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

38
26
26
26
23

W W VW VW W W

1
1
3

credits
credits
credits
credits
credits
credits
credits
credits
credits
credits

credits

credits
credit
credit

credits



following courses

207712 Research Conduction and Presentation 3 credits
in Physics
207723 Computational Physics 3 credits
207724 Econophysics 3 credits
207727 Interactions of lons with Matters 3 credits
207729 Microfluidics 3 credits
207741 Theory of Solid 1 3 credits
207742 Theory of Solid 2 3 credits
207743 X-Ray Crystallography 1 3 credits
207744 X-Ray Crystallography 2 3 credits
207745 Electronic Structure Theory and 3 credits

Calculations

207761 Nuclear Physics 1 3 credits
207762 Nuclear Physics 2 3 credits
207763 Computer Simulations in Particle 3 credits

Accelerator Physics

207765 Nuclear Technology and Applications 3  credits
207766 Nuclear Instruments and Methods 3 credits
207767 Beam Probe Characterization 3 credits
Techniques
207768 Beam Physics 3 credits
207769 Accelerator Physics and Technology 3 credits
207775 Quantum Optics 1 3 credits
207776 Quantum Optics 2 3 credits
207777 Trapping and Cooling of Neutral Atoms 3 credits
207779 Quantum Field Theory 3 credits
207781 Astrophysics 1 3 credits
207782 Astrophysics 2 3 credits
207794 Selected Topics in Physics 3 credits

or select other graduate courses related to his/her thesis with an

approval of his/her advisor and the Graduate Program Administrative



committee from courses in graduate level in Physics (207...), Applied

Physics (217...), Teaching Physics (225....) and Astronomy (226...)

1.2 Other courses -none-
1.2.1 Required courses -none-
1.2.2 Elective courses -none-
2. Advanced Undergraduate Courses -none-
B. Thesis
207799 Master’s Thesis
C. Non-credit Courses
1. Graduate School requirement: - a foreign language -

2. Program requirement

D. Academic Activities

- none-

12 credits
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At least 1 master’s thesis work or a part of master’s thesis work must be published

or at least accepted to publish in an international journal or in a national journal listed in TCI

Tier 1 database or as a full paper in an international conference’s proceedings accepted by the

field of study with the student as the first author.

Track of Applied Physics

Degree Requirements a minimum of 38
A.  Coursework a minimum of 26
1. Graduate Courses a minimum of 26
1.1 Field of Specialization a minimum of 26
1.1.1 Required courses 17
217701 Mechanics for Applied Physics 3
217703 Quantum Mechanics for Applied Physics3
217705 Electromagnetism for Applied Physics 3
217707 Computational Methods and 2
Microcontroller for Physics Problems
217708 Advanced Research Instruments and 2
Data Analysis
217717 Computational Methods and 1
Microcontroller for Physics Problems
Laboratory
217718 Advanced Research Instruments and 1

credits
credits
credits
credits
credits
credits
credits
credits

credits

credits

credit

credit



Data Analysis Laboratory

217791 M.S. Seminar in Applied Physics 1 1 credit
217792 M.S. Seminar in Applied Physics 2 1 credit
1.1.2 Elective courses a minimum of 9 credits

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

from the following courses

217726 Solar Cell Technology 3 credits
217733 Thermodynamics of Materials 3 credits
217734 Thermodynamics and Kinetics 3 credits
217746 Atomic and Molecular Physics 3 credits
217747 Gas Sensor Technology 3 credits
217751 Nanoscience 3 credits
217752 Nanotechnology 3 credits
217761 Atmospheric Physics 3 credits
217762 Atmospheric Modelling 3 credits
217763 Climate Change Assessment 3 credits
217773 Laser and Applied Optics 3 credits
217775 Optical Metrology 3 credits
217781 Radio Frequency Linear Accelerator 3 credits
217782 lon Beam and Plasma Processing for 3 credits
Material Modification
217783 Free-electron Lasers and Applications 3  credits
217784 Time-Domain Spectroscopy and 3 credits
Pump-probe Experiments
217785 Plasma Physics 3 credits
217789 Selected Topics in Applied Physics 3 credits
217795 Special Problems in Applied Physics 3 credits

or select other graduate courses related to his/her thesis with an
approval of his/her advisor and the Graduate Program Administrative
committee from courses in graduate level in Physics (207...), Applied
Physics (217...), Teaching Physics (225....) and Astronomy (226...)

1.2 Other courses -none-

1.2.1 Required courses -none-
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1.2.2 Elective courses -none-
2. Advanced Undergraduate Courses -none-
B. Thesis
217799 Master’s Thesis 12 credits

C. Non-credit Courses

1. Graduate School requirement: - a foreign language -

2. Program requirement

D. Academic Activities

- hone-

At least 1 master’s thesis work or a part of master’s thesis work must be published

or at least accepted to publish in an international journal or in a national journal listed in TCI

Tier 1 database or as a full paper in an international conference’s proceedings accepted by the

field of study with the student as the first author.

Track of Teaching Physics

Degree Requirements a minimum of 38 credits
A.  Coursework a minimum of 26  credits
1. Graduate Courses a minimum of 26  credits
1.1 Field of Specialization a minimum of 23 credits
1.1.1 Required courses 20  credits
225701 Mechanics 1 2 credits
225702 Mechanics 2 2 credits
225703 Thermal Physics and Modern Physics 2 credits
225704 Quantum Mechanics 2 credits
225705 Electromagnetism 1 2 credits
225706 Electromagnetism 2 2 credits
225707 Experimentation and Experimental 1 credit
Designs in Physics
225708 Experimentation in Physics for 1 credit
Teaching STEM Education Approach
225711 Active-Learning Approach in Physics Teaching 2 credits
225720 Physics Education Research 2 credits
225791 Seminar in Physics Teaching 1 1 credit
225792 Seminar in Physics Teaching 2 1 credit

1.1.2 Elective courses a minimum of 3 credits



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

from the following courses

225731 Electricity and Electronics for Teacher 3 credits
225743 Physics of Solids 3 credits
225748 The Earth and the Universe 3 credits

or select other graduate courses related to his/her thesis with an

approval of his/her advisor and the Graduate Program Administrative

committee from courses in graduate level in Physics (207...), Applied

Physics (217...), Teaching Physics (225....) and Astronomy (226...)

1.2 Other courses 3 credits
1.2.1 Required courses 3 credits
206766 Mathematical Methods in Physics 3 credits
1.2.2 Elective courses -none-
2. Advanced Undergraduate Courses -none-
B. Thesis 12 credits
225799 Master’s Thesis 12 credits

C. Non-credit Courses

1. Graduate School requirement: - a foreign language -

2. Program requirement - none-

D. Academic Activities

27

At least 1 master’s thesis work or a part of master’s thesis work must be published

or at least accepted to publish in an international journal or in a national journal listed in TCl

Tier 1 database or as a full paper in an international conference’s proceedings accepted by the

field of study with the student as the first author.



3.1.3 NSTUIUIVN
1) wauadIvWgdnd

(1) nuInIv1UIAY wuqein

207701 Naf@ERSLBINg Y 3(3-0-6)
(Theoretical Mechanics)

207703 naAd@nsAIDURN 1 3(3-0-6)
(Quantum Mechanics 1)

207704 NaFE@ATAIDURN 2 3(3-0-6)
(Quantum Mechanics 2)

207705 warmansivinuuadu 1 3(3-0-6)
(Classical Electrodynamics 1)

207706 warmansiwuuatu 2 3(3-0-6)
(Classical Electrodynamics 2)

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

207711 Fdnsmanguluiidnd 3(3-0-6)
(Theoretical Methods in Physics)

207791 duunUSeyalumsia@nd 1 1(1-0-2)
(M.S. Seminar in Physics 1)

207792 dununUSeyalumesidnd 2 1(1-0-2)

(M.S. Seminar in Physics 2)

(2) MUINIVNABNIUAIVIIV AN

207712

207723

207724

207727

207729

207741

207742

207743

MIANEUNTUAENMSUNLEUDNUITENAUNENE 3(3-0-6)
(Research Conduction and Presentation in Physics)
Wandgenauun 3(3-0-6)
(Computational Physics)

\swgHaEnd 3(3-0-6)
(Econophysics)

dunsnsensenInslonounuasns 3(3-0-6)
(Interactions of lons with Matters)

lulasvigdnng 3(3-0-6)
(Microfluidics)

VWU 1 3(3-0-6)
(Theory of Solids 1)

Vvl 2 3(3-0-6)
(Theory of Solids 2)

Sedlenduazkanaans 1 3(3-0-6)

(X-Ray Crystallography 1)
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207744 Fa@eNTUALNANANENT 2
(X-Ray Crystallography 2)
207745 wguiuaznsanalasiasdianasey

(Electronic Structure Theory and Calculations)

207761 Wandiedes 1
(Nuclear Physics 1)

207762 Wandipdes 2
(Nuclear Physics 2)

207763 n3srasssreuiumesluiidndveuniouss
2UN"A

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

(Computer Simulations in Particle Accelerator Physics)

207765 walulagfadesuazn1sussynd
(Nuclear Technology and Applications)
207766 p3eaileuazsnlouitnieiaundes
(Nuclear Instruments and Methods)
207767 wAllANIIMENBUEIRNIEAIEINTUEBYNA
(Beam Probe Characterization Techniques)
207768 Wandvosdaynia
(Beam Physics)
207769 TAnduazimaluladueuaieiseynia
(Accelerator Physics and Technology)
207775 ViAUAAATAIDUAN 1
(Quantum Optics 1)
207776 ViAUAAASAIDUAY 2
(Quantum Optics 2)
207777 msindalagyinanubusyuuezne
(Trapping and Cooling of Neutral Atoms)
207779 MQWfauINAIBUAY
(Quantum Field Theory)
207781 Wandasieans 1
(Astrophysics 1)
207782 Wandasenans 2
(Astrophysics 2)
207794 FUpLADNATINIEVNENE
(Selected Topics in Physics)
3) BUINIVINADNUBAFIVIIV AN
~laig-

3(3-0-6)

3(2-3-4)

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)

3(3-0-6)

3(3-0-6)

3(3-0-6)

29



(4) wunUSeygtinus
207799 AngrtnusuIeygiln 12 nieie
(Master’s Thesis)
(5) nuadnitlitiuminefnazes
-laig-

4

2) wausIyWdnduszend

(1) ¥UINIYIVIAY nuwnA

217701 namansdmsuianduseand 3(3-0-6)
(Mechanics for Applied Physics)

217703 namaniaeusudmIuiandUssend 3(3-0-6)
(Quantum Mechanics for Applied Physics)

217705 wiwanlwihdwiunanduszgnd 3(3-0-6)
(Electromagnetism for Applied Physics)

217707 Adgsmunnnazlulasroulnsaiaesdmsu 2(2-0-4)
Yeymedldnd

(Computational Methods and Microcontroller for
Physics Problems)
217708 esesiledfsziugauazminneideya 2(2-0-4)
(Advanced Research Instruments and Data Analysis)
217717 YRUAnIsaanasaslulasreulvsaees  1(0-3-0)
dusulammeiand
(Computational Methods and Microcontroller for
Physics Problems Laboratory)
217718 UftRnsiedesieddossiuguazmiengd  1(0-3-0)
Toya
(Advanced Research Instruments and Data

Analysis Laboratory)

217791 dunwnUSeyalnmsi@ndussend 1 1(1-0-2)
(M.S. Seminar in Applied Physics 1)
217792 dunwnyUSgyalnmsi@ndussend 2 1(1-0-2)

(M.S. Seminar in Applied Physics 2)
(2) KNIV AN IUANVIIT AN

217726 winlulagiwaduaieniing 3(3-0-6)
(Solar Cell Technology)

217733 weslulawindvesian 3(3-0-6)
(Thermodynamics of Materials)

217734 wiesslulaudinduagaaunarans 3(3-0-6)

(Thermodynamics and Kinetics)



217746

217747

217751

217752

217761

217762

217763

217773

217775

217781

217782

217783

217784

217785

217789

217795

Wandveseznounazluana 3(3-0-6)
(Atomic and Moleclular Physics)

wialulagufassuiges 3(3-0-6)
(Gas Sensor Technology)

WeEENTUIY 3(3-0-6)
(Nanoscience)

wlumalulad 3(3-0-6)
(Nanotechnology)

Wandvoaussenie 3(3-0-6)
(Atmospheric Physics)

N1391899WUVUTTEINA 3(3-0-6)
(Atmospheric Modelling)
mMeUszdiumsiAsundasgiionna 3(3-0-6)
(Climate Change Assessment)
ILgaskaLirUAEnIUENA 3(3-0-6)
(Laser and Applied Optics)

ATINY W N AUANERS 3(3-0-6)

(Optical Metrology)

pFpasududuluuauding 3(3-0-6)
(Radio Frequency Linear Accelerator)
nsvUIUNMIEleRRUkAE NANANNEMSUARALUTTaR 3(3-0-6)
(lon Beam and Plasma Processing for Material
Modification)

lawesBiannseudassuasnisuszynd 3(3-0-6)
(Free-electron Lasers and Applications)
annsalnUuuulauaIuasNIsNnass 3(3-0-6)
LL‘U‘UﬂTﬁﬂﬁ%é]:ULLagﬂ’]imi'miﬂ

(Time-Domain Spectroscopy and Pump-probe

Experiments)

WAndwanawn 3(3-0-6)
(Plasma Physics)

Wtamen1aidndussynd 3(3-0-6)
(Selected Topics in Applied Physics)
Jyiiawneild@ndussend 3(3-0-6)

(Special Problems in Applied Physics)

(3) NUINIVIADNUDNAIVIIVNANE

-laig-

(4) waaU3yalinug
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217797 AnenfnusuTeygln
(Master’s Thesis)

217799 AnertnusUIeygiln
(Master’s Thesis)

(5) vuandvnlitduniieinazay
“laig-

3) wyusIINsEOUNANE
(1) nuInIVIUIAY

(1.1) aszuauIvvsauluavivnanie

225701 naf@ns 1
(Mechanics 1)

225702 naFans 2
(Mechanics 2)

225703 Wandeauseunasidndanlny
(Thermal Physics and Modern Physics)

225704 nNaf@nsAIBURY
(Quantum Mechanics)

225705 uswdnlnd 1
(Electromagnetism 1)

225706 waiwanlnil 2

(Electromagnetism 2)

225707 A1SNAADLAZNITIRNLUUNISNARDINNWENE

36 NUILNR

12 #ene

NUIBAR

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(0-3-3)

(Experimentation and Experimental Designs in Physics)

225708 A1SNAADINANAFINSUNITADUMIULUINIG

AZLAUANY

(Experimentation in Physics for Teaching STEM

Education Approach)
225711 MsauldndnIuuuINIINISITEuITIIN

(Active-Learning Approach in Physics Teaching)

225720 $WANIURNENEAN
(Physics Education Research)
225791 duuunsaeuiland 1
(Seminar in Physics Teaching 1)
225792 duuuinsdasunand 2

(Seminar in Physics Teaching 2)

1(0-3-0)

2(2-0-4)

2(2-0-4)

1(1-0-2)

1(1-0-2)

32
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(1.2) N2UIBIVIAVUBNEIVIAB RN
206766 IoNeAmaAEnSansUTENd 3(3-0-6)
(Mathematical Methods in Physics)
(2) vunIvdenluavIIBNANIE

225731 lihuagBdnvselinddmsung 3(2-3-4)
(Electricity and Electronics for Teacher)

225743 flandvosveds 3(3-0-6)
(Physics of Solids)

225748 lanuagiannmn 3(3-0-6)

(The Earth and the Universe)

(3) RUANIVNADNUDNAIVIIVILANE
-laidl-

(4) nuaU3gygytinus

225799 AndnusUsgyin 12 wiiheie

(Master’s Thesis)

(5) w3 lidunineAnazau
-laidl-

UUIBLNAN AIUALYVBILAVTHANTEUIUIVN
- 9
v a d' Y o I3 L [ [ 1 dy
SANSTUIANA UL uAaY 6 wan sasaluil
1. W@ 3 AISN  LEAASDN  AMZLAYAIAIYY/ENVNIBINNTTUIWIBTUFINA
207 PR WU NENS
217 vl wwudnildndussend
225 pNeRe wINRINsaeuiand
2. W@INENIBY  WAAIDY NSTUIUIVTEAUUUNAFAN®N
3. wuwanau  uaneds vsnavgluueusin

4. DUWANVINY UAASIS UNTUVBIMIIANYVBIIN



3.1.4 WAAIWAUNISANE

3.1.4.1 wuvu 1 (WWU N BWUU N1)

34

n
aANsAnET 1 wiaein aANsANET 2 wiqefin
nsrudnaudouluvesuuusivn - 217797 | AneniinusUTygiln 12
Program requirement course Master’s Thesis
aeuruieulunwssUszme - 217791 | dunuSygyilnneild@ndusvend 1 -
Pass foreign language examination M.S. Seminar in Applied
requirement Physics1
@uptelaseseuSegniinus -
Present thesis proposal
571 - 594 12
Uil 2
nANsAnET 1 niaenn AANsAnEd 2 wUINA
217797 | AnendnusUsggin 12 217797 | IneiinudUlggln 12
Master’s Thesis Master’s Thesis
217792 | duanunUSygivmeidnduszend 2 - aoulagadnus -
M.S. Seminar in Applied Physics 2 Thesis defense
574 12 374 12
suvilgfinnaeanangns 36 wiagin
3.1.4.2 WUy 2 (WWU A BUU N2)
1) wvusIvIWand
Uit 1
aANsANET 1 naenn AANsAnEd 2 wUINA
207701 namans g L] 3 207704 nafansAaUY 2 3
Theoretical Mechanics Quantum Mechanics 2
207703 naFnansAIUAN 1 3 207706 waranslwinuvatu 2 3
Quantum Mechanics 1 Classical Electrodynamics 2
207705 | warmansliiuuuatu 1 3 207708 | guvwaraniuaznamansideaia 3
Classical Electrodynamics 1 Thermodynamics and
Statistical Mechanics
207711 TBsmanguiluiand 3 aousnuieuluntwsnassine
Theoretical Methods in Physics Pass foreign language
examination requirement
394 12 374 9
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Vit 2
aMAmMsAne 1 wdaein AANMSANYT 2 wqefin

207791 FunuUSeglnnsidnd 1 1 207792 funuUSgaylvmsidnd 2 1

M.S. Seminar in Physics 1 M.S. Seminar in Physics 2

nIEUILITLABN 3 207799 InerdnusuSeygin 9

Elective courses Master’s Thesis
207799 InednusUTeygln 3 douingnfinus

Master’s Thesis Thesis defense

auemidouazlasessaineinus

Present thesis proposal

394 7 394 10

sumaginaaaandngnslidasndt 38 minefin




2) wausIyWdnduszand

I3

36

U
aANsAnET 1 wilefin aANsANET 2 wiqefin
217701 | namansdmiuiidndussend 3 217705 | wiwdnlwihdwmsui@nduszend 3
Mechanics for Applied Physics Electromagnetism for Applied
Physics
217703 | nafansmipudndmsuiand 3 217708 | ieResiloddusefugauaznisiiasies 2
Uszand Joya
Quantum Mechanics for Applied Advanced Research Instruments
Physics and Data Analysis
217707 | Wdriwmauarlulasreulniames 2 217718 | UjtRnnsindesiieideszdugaazns 1
dwsudaymmaildnd Aasgideya
Computational Methods and Advanced Research Instruments
Microcontroller for Physics and Data Analysis Laboratory
Problems
217717 | URURNSIBRaAuInuay 1 217791 | dumnyUSyalnnsi@nduszynd 1 1
Tulnsaoulnsataasdmsudymini M.S.Seminar in Applied Physics1
Wand
Computational Methods and
Microcontroller for Physics
Problems Laboratory
NILUNIYEDN 3
Elective courses
asurudeuluntvsnsseme
Pass foreign language examination
requirement
aumideuaz AT aIneinus
Present thesis proposal
59 9 594 10
Uil 2
aMamMsAned 1 wiqefin AMAMsAnYF 2 wiqefin
217792 | dnunUSayainmeildndussend 2 1 217799 | AnendnusUsggln 9
M.S.Seminar in Applied Physics 2 Master’s Thesis
nIzUATIEON 6 AoUIMETNUS
Elective courses Thesis defense
217799 | Anendnusuggln 3
Master’s Thesis
594 10 ety 9

snieinnasanangaslitosndt 38 wilein




3) wYUIYINSERUNENE

37

Uit 1
ﬂﬁﬂﬂ’liﬁﬂ‘lﬂ’lﬁ 1 wuwAn .ﬂﬁﬁﬂqiﬁﬂ‘lﬂqﬁ 2 wu2wAn
206766 | Fdvnsadinmansdmsuiand 3 225702 | naeans 2 2
Mathematical Methods in Physics Mechanics 2
225701 | nafans 1 2 225704 | naFansnludiy 2
Mechanics 1 Quantum Mechanics
225703 | WandmnuSouuasidndyall 2 225706 | wiiwdnlwi 2 2
Thermal Physics and Modern Physics Electromagnetism 2
225705 LL@J'L‘Viﬁﬂ‘lWW'] 1 2 225707 NIINAADILASAITBDALUUNIT 1
Electromagnetism 1 NAADINNANE
Experimentation and
Experimental Designs in Physics
225720 | 9Adsveauid@nddnen 2 225711 | N9@0uUNANdRINLLININIT 2
Physics Education Research L%‘ﬂuil?ﬂﬂ‘:;ﬂ
Active-Learning Approach in
Physics Teaching
LaumTouazlngesng
Ineinus
Present thesis proposal
asurudeulunivsnsszmne
Pass foreign language examination
requirement
334 11 RIPEY 9
Uil 2
ﬂ']ﬂﬂ']‘iﬁﬂi‘i’]ﬁ 1 AUBNA ﬂ’]ﬂﬂ’]iﬁﬂ‘b"]ﬁ 2 AUBNR
225708 | nmsvnaesiAnddmsunisaauniy 1 225792 | dunuinisaeuiand 2 1
WISz AN Seminar in Physics Teaching 2
Experimentation in Physics for
Teaching STEM Education
Approach
225791 | dunuinsaeuiland 1 1 225799 | AnenfinusUsygin 6
Seminar in Physics Teaching 1 Master’s Thesis
NIZUIIYEDN 3
Elective courses AOUINITNUS
225799 | Inendnususeyaln 6 Thesis defense
Master’s Thesis
RIPRY 11 RIPRY 7

suginnaeAnAngns liitdesndn 38 wihefin




3.2 Y9 AuNLILATAM

3.1.5 A1BSUNEANWAIZNTZUIUIYY (MINEnguazn1endinge)

seyliluniarinn

a

9

o

4

AUVAIDIVY

3.2.1 9191394 SURAYaUNANgAT/ 819158UsEIMANgAS / 919158dau

38

AMsTUHIY
Haluy/dUani FIUIUKAIY
. . ARAINISANE (d127), . -
i ¥o-UNENA U i UJagliiy | Waufuuye | MNITMIT
) da1vy, Yndusanisdnen by | (meniluszes
p3 | uA. | @3 | ue. 5 Ushgn)
1 | sA.a%.029060 095U - Ph.D.(Physics), Lehigh University, 5 |22 5 22 78(23)
Twena* USA, 2003
- M.S.(Physics), Lehigh University,
USA, 2000
- MA@ENE), urnIneduAiun3u
N5ILsa, 2540
- Aw.U.(WANE-ARR), INTINYIREVOULAY,
2534
2 | WALA3.83991 S1UdTQa* | - Ph.D.(Environmental Sciences), 9 17 | 9 17 7(3)
The University of East Anglia, UK, 2011
- ML (W@nd),
unnIneaeLdesivg, 2547
- MU.@End),
unIneaedesui, 2544
3 | 509, 99031 Uy - Ph.D.(Physics), Case Western 16| 6 | 16 6 56(11)
LRI INATY* Reserve University, USA, 2014
- .U (Wand),
uINeaedeslul, 2550
4 | Aas.neud JRWNA - maWEnd), wninedededud, 2537 | 7 | 8 | 7 | 8 227(30)
- WU @nd), urinensudealny, 2531
5 | sA.a3.3n5a01 asly - Ph.D.(Applied Physics), Stanford 18] 1 | 18] 1 47()

University, USA, 2001
- MU.FE@nd),

UINeaedeslul, 2537
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=p

¥o-uuena

AMIANTIANE (8127),

]
a

=y o < =
#01ULU, UNA139N15ANEN

AU DU

Faluy/dua

Uagtu | WeuSuuss

NaNgNs

=) =)

20 U 2p] U

FMUIUNAITY
11929115524
(naeulusses

5 Uangn)

3A.A5.Tun1UA 1EeIRseY

- m.a.(Tanmans),
uIngaedesing, 2550

- . (Tanmans),
umIneaedesing, 2547

- WU @), WInenaeaiuasUY
NFI3al, 2545

11 5 11 5

81(18)

37.05.5533504 UaYayaTIed

- ma.@@nd), unineduTesly, 2544
- wma@and), uvninendedeslel, 2534

- .u.@@nd), uvinenaeledlu, 2525

90(27)

5A.A3.ANY LIYVINA

- m.a.(Fanmans)
umIngasdesing, 2550
- .. (Tanmans)
uIngaedesing, 2547
- m.u.(WEnd)

WMINeIaLQUaTI¥ETil, 2545

14 | 11 14 11

59(8)

57.05. Y85 DuanuAsng

- Us.n.f@ndTand),
wIeNdeuRna, 2546
- m.u.(Ad) (ResAtiey dudu 1)

UMINeaedeslug, 2542

87(22)

10

SA.05.N5591 Tundivd

- Ph.D.(Physics Education)
Oregon State University, USA., 2005
- B.A.(Physics), Lehigh University,
USA, 1998

14 | 11 14 11

20(3)

11

57.05.WAwYS il

- Ph.D.(Materials Science and
Engineering), The University of
Surrey, UK, 2000

- ma@and), unInedeTasled, 2536

s

- .U.A@nd), urInenaeidealn, 2530

113(30)

12

IA.A5.898NT LMANAINNIT

- Ph.D.(Physics), The University
of Warwick, UK, 2004
- W.U.(WEnd), aensal

UNINYIRE, 2541

169(10)
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¥o-uuena

AMIANTIANE (8127),
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a

=y o < =
#01ULU, UNA139N15ANEN
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Faluy/dua

Uaglu

Wauiuuge

NaNgNs

=)

U 2p] U

FMUIUNAITY
11929115524
(naeulusses

5 Uangn)

13

sA.a3. 3085 InsTmwed

- Ph.D.(Astrophysics), Liverpool

John Moores University, UK, 2009
- ma@and), uninendeTesle, 2543
- 2a.u.(emnssuli),

UNINYFUNYASANERS, 2533

14 9 14

13(3)

14

57053 Wilawiia

s

- m.0.(Wand), uvninedudeelug, 2544
- ma@@nd), unInedeTesld, 2532

- WU W@NE), WInenaedeaing, 2530

25(3)

15

SA.ATHNN YUS

- Ph.D.(Chemical Physics), The
University of Maryland, USA, 2001

- M.Sc.(Inorganic and Physics
Chemistry), Osaka University,
Japan, 1995

- WU A @), urinenaededlny, 2534

14 3 14

183(23)

16

3A.05.05MA 117159

- ma.(Janrans),
1 INeaeTeelui, 2550
- m.a@and), uvnInendeidesle, 2544

- .u.@nd) unInenaededle, 2542

19 2 19

165(30)

17

561, 913, AWR auUTawY

- D.Phil. (Materials Science) University of
Oxford, UK, 2009
- BSc. (Materials Science and Engineering),

UMIST, UK., 2004

16

49(10)

18

FALAT.EUYT TWITNEST

- Ph.D.(Materials Science and
Engineering), Stanford University,
USA, 2003

- M.S.(Materials Science and Engineering)
Stanford University, USA, 1997

- B.S.(Materials Science and
Engineering), Northwestern

University, USA, 1995

150(24)

19

NALAT.LUN FTANTAUA

- Ph.D.(Physics), The University of
Virginia, USA, 2012

- WU A@nd), uInenaudealnd, 2546

17

23(4)




41

=p

¥o-uuena

AMIANTIANE (8127),

]
a

=y o < =
#01ULU, UNA139N15ANEN

AU DU

Faluy/dua

Uagtu | WeuSuuss

NaNgNs

=) =)

20 U 2p] U

FMUIUNAITY
11929115524
(naeulusses

5 Uangn)

20

NA.AS. ANAUR TyAnINgY

- Ph.D.(Materials Science), The
University Of Nottingham, UK., 2010
- ma@@nd) uninedudeslue, 2543

- MU (Tanmans)

UINeaedesluil, 2536

12 | 11 12 11

16(4)

21

WA.AT.ARNT S18EN

- 0. WENd), uinIneduTeslug, 2554
- wm.a@and), svninenaedeslud, 2545

- WU W@nd), urinensededlny, 2541

18 6 18 6

37(4)

22

NAL.AS.TUNNS bueed

- Ph.D.(Physics), The University of
Sydney, Australia, 2009

- maL@AndUsEnd),
UINeaudeslui, 2544

- m.u.(Fagemand),

uINeaedesluil, 2536

10 | 16 | 10 16

15(3)

23

HA.AT.UNUS 405717018

- Ph.D.(Physics) , University of Maryland,
College Park, USA, 2012

- B.S.(Physics) ,Syracuse University,
USA, 2000

10 | 21 10 21

14(4)

24

NA.AS.HIM HER

q q

- Ph.D.(Bio-physics), Ohio State
University, USA, 2010
- w.a@and), snIinendedeslud, 2545

- MU WEnd), unIneaededlrd, 2541

18 | 14 | 18 14

20(6)

25

NA.AS. AW 150U

- Ph.D.(Energy Science), Kyoto
University, Japan, 2014

- M.S.(Energy Science), Kyoto
University, Japan, 2011

s

- .U.A@nd), urInenaeidealn, 2550

15 5 15 5

54(20)

26

HALAT.ITIUUN BU)a

- Ph.D.(Physics), Cambridge University,
UK, 2002

- M.Sc.(Physics), The University of
Minnesota, USA, 1999

- WU W@nE),

UPINYIDUNWATANERS, 2539

18(11)




42

=p

¥o-uuena

AMIANTIANE (8127),

]
a

=y o < =
#01ULU, UNA139N15ANEN

AU DU

Faluy/dua

Uaglu

Wauiuuge

NaNgNs

=)

U 2p]

U

FMUIUNAITY
11929115524
(naeulusses

5 Uangn)

27

HA.A3.35050] Tudiena

- M.a.FWENE), Wunng,
UMINYa8URRG, 2557

- ML(W@nd),
UMNINYIBUNYATAERS, 2549

- WU @nd), urinenae@aling, 2546

30 6

30

19(11)

28

NA.A5. 38878 NsulunA

- 0. (WENd), uvnineduidealny, 2554
- . Wanduszens),
uINeaedeslud, 2545

- . U.FENE), WrIneaevauLAY, 2542

18

16(3)

29

NPL.AT.ITELAY NDIEFITIU

- e (Janeans),
uyInenaedeslv, 2553

- maL@AndUszYnd),
uINeaedesluil, 2548

- MU W), unIneaededlrl, 2542

12

39(22)

30

NALAS.ATIUNA LNUAIUAN

- Ph.D.(Astronomy), The University of
Canterbury, New Zealand, 2008
- .U WENE), s IngduTeslug, 2545

- WU WEnd), urinenseuiing, 2543

10 7

10

33(11)

31

NALAT.EIAT SULIY

s

- m.a.W@nd), uvninenaudeelny, 2549

- WU End), urinensedealny, 2541

15

110(17)

32

HNA.AT.FIE JNALEINAY

- Ph.D.(Physics) University of
Birmingham, UK, 2011

s

- w.U.A@nd), urinenaeidedln, 2548

18

245(6)

33

HA.AT.E7Y1 I5T0TET

- Ph.D.(Astronomy),Boston University,
USA, 2011

- maL@a@nd),
PNANTAUNINRE, 2544

- .U.@@nd), urinenaeidealn, 2541

28(9)

34

HPLAT.EIYNE HASSATIAN

- e, WENH), uinedudediv, 2554

s

- w.U.J@nd), urInenauledlvd, 2545

16

35

HPLAT.ANTY UATUS

- D.Tech.Sc. (Remote Sensing and
Geographic Information Systems),

AIT, 2013

17




a3

=p

¥o-uuena

AMIANTIANE (8127),

]
a

=y o < =
#01ULU, UNA139N15ANEN

AU DU

Faluy/dua

Uagtu | WeuSuuss

NaNgNs

=) =)

20 U 2p] U

FMUIUNAITY
11929115524
(naeulusses

5 Uangn)

- .. Wanduszand),
1INeaedesli, 2546
- mUMEnd),

IVMVNEN SARAUASUNS, 2502

36

NALAS.DTI5504 IS v U

- m.e.W@nd), uninendeidesluy, 2555
- .U WENd), uvIineduTeeling, 2549

- WU A @nd), urinensededlu, 2544

19 3 19 3

23(10)

37

HALAT.9ANTI AiNdTIe

- 0. (WEnd), uinIneaedaslug, 2547
- .U WENE), uvIineduTeeing, 2538
- MU.@End),

UMINYIBYAIVAIUASUNS, 2534

20 | 14 | 20 14

104(14)

38

o

2.ALTNANG WD

- Ph.D.(Physics), University of Leed,
UK., 1999
- ma@dnd), uninedeTesle, 2538

- .u.@@nd), uvInenaeledly, 2536

11 16 11 16

12(5)

39

aa 4a a
8.73.U573N ‘lWEJL‘\]iQJ,

- Ph.D.(Physics), University of
Michigan, USA, 2017
- MSE (Electrical Engineering),
University of Michigan, USA, 2015
- 1. WENE), umInedu-Teelud, 2555
- .U W@nd) (Aesidey dusu 1),

UUINYGe-LTadlul, 2553

15(3)

40

0.95. NUANTTY AULTYT

- U5.0.@@nd), uninedodedlu, 2557
- .U W@nd) (Aesiden dusu 1),

UMINeaedeelng, 2549

14 0 14 1

14(6)

41

D.AT.ENYA FIIANA

- Ph.D.(Physics) Case Western
Reserve University, OH, USA, 2017

- M.A.(Physic) Duke University, NC,
USA, 2012

- WU @), unInenae-Teelud, 2551

18 1 18 1

18(6)

a2

9.19.99251795504 NALITEY

- m.0.WENd), unIneduTuslug, 2548
- U WENE), umIneduTesiug, 2535

- WU A @nd), urinensededlny, 2530

15 8 15 8

50(9)




aq

ANSTUFIY
Falu/dUani FIUUNAY
. . ARAINISANE (d127), . -
7 ¥o-uuena e« - Uaglu | Weuiudys | MNITIMIT
daUy, YndusanisAnen i | avwlusses
p3 | uA. | @3 | ue. 5 Ushgn)
43 | A5.1@0 DUNIAT** - 0. (WENE), unIneaedeslug, 2550 | 0 1 0 1 51(4)
- @A), unIneduidesing, 2536
- WU W@nE), urinensededlny, 2531
44 | weafa AuaDY - W), 18] 6 | 18| 6 2(1)
PANTUNINGIRY, 2546
- MU WEANS), pansaluvinInends, 2542
45 | NA.AS.ANA  WAUNTIES - M.a.(WEAnd), 21 0 | 21 1 1(1)
unIeaeLleslui, 2552
- WAL@AN), YA saluvning e,
2545
- .U (Wand), unninendedesll, 2540
R 1. * vungfs 9191395 SURAYRUNANENS

'
v a

2. 919139aWUT 1 - 43 A 919138UsEIMANENS
3. 9191588AUT 44 - 45 Ae e1AN5EADY
4. * mnefs nnsdidennenis
3.2.2 919158NLAY
-

4. a3aUsznauLNgNUUsTaUNISAINIAEUIY

5. YaN1INUALNEINUNISNILATIIUNTBINUIRY

5.1 Anasunelaega

a @ I

& a v a a N ) o [ a o o < 4{' a
WOWINIUINY (INYIUNUD) nundAneaulain Wunwidenndnansidnaniniaziduses

Y

(3 o v = a

Wanlgaiunuidevesamnarsdnasulundngns IneanusdnussasaazSutlndnuwinisusyyy

Y Y v [

USnwmsesiuiuinfnw ieivuariiden1svitidy Metiilemanuidenagyindeing wnugiunig

o

AAnds093U Tnardunis@neuay/vseas1sessanusivg orattuldlusunis@nwinusiu n1s
U &9

(3 A 6

(ol

&3

LAYNN9DDY

szand wiadunisesnuuuaddilseivg gunsal insesdefanunsanluldusslevil dvianiamss




a5

14

5.2 mmg'mwan'\sﬁftmi

Y

o [ LY

- tnfnwdnnzanuluiihwaggenu amnsavhauluiinsesanunsosilutedauduasaidiu
AUEIAY

ado o

- dnAnwidanusuazanudlaneatunannsuasng i d Ay luilevndny
= A v = a ¢ o -
- UnAnwianusaduAu TIuTI Anwl Aasien waraguuseiudym weldlunisudledgmn
at19asassA
- HANUSURAYOUNTHAIUINSS BUSIVBINULBILAE NI ANBE 9sBL RN

Y

- ihdnuniianuduesdilafetundnnsuasnuiiugue v iEnddueged

- thanwilenudiasanudly feriundnniswesnguifddyludeomanide ause
Aaseit Yy samﬁaﬂizqﬂﬁmmiﬁﬂw wazmsldipsesdiofimunvansunmsuiladam
A1130AAAINANUAIMTIMNIIVINT kazdinnusluluinwewEviviEnd waganunsaysan
msenuAndRRnutumNSlumansdug Mfetos

- tnfinwanunsofAnegaiiiasagauazegialuszuy awnsedudu s1usan Anwl Tnsien
wazasUUsziudam wWweldlunisudledamediiaiiassduazannsaussyndanuiuaginue i
msuntadamlasgranungau

~ dnfnwilinuediusiia arunsafemstunduauvainraesmwlneuasamdingy
I¢oegnaiiuszanBam damusuinveulunmsimunmaioudiaemueuasmalninegweiios

- thndnuniinuglunsliieseslensndunfieglutiagiudemsieuiifesiunmsldasaume
uazmaluladdeansegnamnyay

5.3 42417281

wyuvandUszend

=

LUU 1 (MW N UU A1) AANNSANWIN 2 FUUN
AANNSANWIN 1 Ay 2 TUUN 2
a aa 5
WYUIYINENE
LUU 2 (MU N BUU N2) AMANSANWIN 1 Ay 2 TUTUN 2
wyunandUszend
LUU 2 (MU N UU N2) AANNSANWIN 1 Ay 2 TUTN 2
WUUBINSADUNENE

LUU 2 (WRU N UU N2) AANNSANWIN 1 Ay 2 TUUN 2

5.4 ITUIUNU28AAN
UU 1 (WRW A UU N1) U 36 WUIWNH

LUU 2 (bl A LU N2) U 12 HUENe



a6

5.5 N15LAIBUNIS

Yaa

- @9n3v1 ledalulinanssuasuludndunun Tne@gyinensndanudeivialudeynii

[

Adaduiiaulavesyuvuniodinsivinisunlimnuiuazdnenenussaunisal suaztreiialonials
infnwiuitymussumuniedsauis manntuuay/miedteyaseudusniu Suasilldiado
InednusinovaussieuiunauesnsvesyuruLardseuliinniy aeandosmuiivangslia
AUAAnILenly

- anyinm Iiimsdadununifieuusihveiduifielin@nwidenyiidelushuiauesadla

- thdnuludinuvnzedue1ansd e muauuamsmsividenazisdondiauslageing

- tn@nwiauslasssvinerdinug Jeuseneuse Jededineniinug udnns noufiiiAeades

[

MUABULDNAITIVING INQUseasd Useleginanienungulias/MsoUssens unun1ThasvauLen

q

LY %

M5¥ATY Franaiitonazienanseneds milasaeinerdnussingn deaiuauiureuann
Usg51unIsunI1siusne AMENTTUNITUTMITNANgRTTAnAnwiUsedna1vndvn nssuns
JudinAnwiuseinnnes wazkaaludnaenssunisuseadudainIne s auanay
5.6 NSzUAUNISUTIAUNE

Mdonazrlasesrinenidnusvesdn@nwiudaray arfasldasuainuiugauanauy
nIsUMIUIMIIUaNgasUnnnfny Usedrannnin lngdnfnwidesnviinisasuwuuiiniaisionas
nssums waziletnAnwvininerdnusiasauddesdnindusuisuiauysainudeimusvesiasdin
sy nsgeUIrALdunIIuInUsEs it neinerinudeesinAnvidureuliaeuld waz
lauedonssumsasuinednus Wame ursds Tnenssunisaeuinerdnusdoadul Uanudotsdy
W Inendedesnditsienisfinumszruiudindnw dnAnwiazgnusziiuainnsdiauswuuyin
WasoAnynssuMTT MIneudamaineazdealuineninug deiesdinuamiulunuinnsgiu

MOAVINT Munvangasirualilulasasie



a7

uIAT 4. NANTEBUSUATNaYNSNITERULATN1TUTITUNE

1. MsRRILIAMANBLTLABYRITNANE

AMANYUZNLAY

q

nagnsnsaauLazianssutinAnen

1) JyAananiaLazaNassalunsiass

a a U d! v = ¥ U
- Insrudvidunungainfnwineann Aoaile
FOIRIAI0NY LAZADUAIDIULAAIAINUAALIAY 3
NSERAWNINTBINITNALUNUTEYL N1TUeeNY
a a ~ U o faa
WATANISLATNERANS Nslluyweduiusna Tu
nszuIun1 i dInerdnusinisintanudungy
N1319USNAUL DY N15VRAIUTIULB/
[y 6

FI9nF831NE DU N15AeIUduiusiuau

MANNNAYDITN

o/

2) finuTURAYaU 3jadiunaziiive

fianuvasulunuLag

o

= v [ a 2w
AUNTISH ']LLﬁ%'iUﬁ\‘iﬂ'J'lﬁJﬂﬂLﬁulﬂau

- Tun1syianenfinususeuide In1susvyu

! = o & i = Yy A =
ngu dnsyaudungu dnnsldiasesie

a1 |

iy dnrsmnualinnaulidiusinlunig

LAY ! d' IS g v [ IS a
SulinvaunelAspadlaflysiuiu Lll@LﬂWUiy‘lﬂ']

=

fossaudunidaym wWasuiududiy Jadu

Y

nsEnTanEEilarAuTURRYey J9nTuils
a ] v I3 a | ala
ANUAATILYRERY warn1siluaunInngui
- AAANNAEESI T UALLEY LY NS5 8
ATHIAT NITUAINIBANIN NITTWTEUALLELND
ANTA99U/N5UU ANsHEIusuTuTULS 8 o

ANNNATIUNITTN LAY LAAIAILAALTAY

3) #AnuLeIvIyluIYIIN

H93U5ITURATATTHNUTTUITIYNW

Ao

frfeuuasiruafnadenisufunu

- ANNTADALNINDINANTENULTIUINWATAU
\esannsimuimdnnisinanedenuuas
Aundou saudu3en1sfuRnrouLasnIs
wbuBusodeny

lun1svinineninususenuide dudsunisan
AATILVINTYINT0E 19T MANA TN15AUAT
\loresanssdamy ilelmAnausously
BTN

- Anduldifinnudednd Tnesuduainiidesd

v e v

m’m%aamamaéuauuaﬂ'ﬁmaaq LASAUATNT BN

MUY




2. MIwmuHan1siseusluusazau

[ S a ¥
HaanWanNIILIgU3

nNagnsn1seau

4 a
nagnon1sUIsiiu

PLO 1 fianudilugiumis
IngnAranswazatinAansi
Wgana waziinauilu
Ay HEndnadIunENNIS
v URUAnIs waznis
Uszandiugiu Tun1sfine
wazn153delunauadvd
donuazluwnunisanedi

UNANYILFINLIEU

“msGeuinituguma
IgaEnsaraLnmans tu
e sRuluwsud
Bon Feilvanisusseneuas/
wseUHURNS
-ASSUIVIUTIUUUAL/NTO
AFTRNsHANG Aifinng
UFILIEAIANGYL NITATUIN
WaENSUTELENANENNITNI
Wandnudgnidetng ng
avsUsIngnIsaldndsie
ADUNMDS WAL/Y50A1S
UAUANTYARRILAZEIEH
Usingnisainand
-MSSHUIVIVTIENY T

UURNT waz/msednduuun

)}

a o

FILNITAIUNIINGBE N9
o faa 6
91883UIINHN1TUNENE N3
2OALUUTUNBUNITYIN
UfuRn1s msldnsetiodn
A A a A €
\WSegiladannyaling
LASDIIDLTNAUFIARNS SIUN
NMTIATIENakaTaTUNE
- ¥angn s Auvudni
YnANYIAINNTaLERNTIUIYN
donluwruIsNdenkay/
Gl a d'
VIOLVUIVDU
- AN YUNTEUILIVIEULUN
NUNANWIADUIDNIIUD
e eilEndnegluarly

JagtuiveliinUsslovi

A5UnuU U

- WUURNYR

- UjuRns

- NTARY

- 51897

- msthEuemeIvng W
suluun s EuenE
waz/vse Wawmeslngly
AYIBINY

~ SweAunsnanUasuniy

a =4
ANLAU

a8



NAAWSNI5IS8US

nNagnsn1seau

4 a
nagnon1sUIsiiu

gegawnnsvinineninusuay

LUUNUN AN LRBNLS Y

PLO 2 @14150AARIY
v v = v

AMUNIINTAZHUAY
AUFITAUAING AADAIY
A1U150UNAUDIIYIUNIY
IngnAransTunyszau
AYIN1S FEUITIYUUNAIY
N9 YINTISLNDANUNLHE LIS
Tu215815m19997015 way

< v v = v
Wugiivinwenisiseuinasn

IN

- MFFIUNTEUIWINIFULU
fin@nwsoadensie
AFemaiiandiegluase
Jagtu duAussuas sy
MTIVINTT BONUUULAY
TNUNUNTANYT TATIER
uazasUnan1sAnen TaskEn
WeuseAINemansiag
auenanlngld

AWIBINY

fsUwuu

- $1891U

~ sweAuTeaniUisuniy
AR

- msthiEuemeIvng W
suluun s EuenE
waz/vse Wawmeslnaly
AYIBINY

- NanNSUHUR

PLO 3 fivinwznisiseusly
Anassed 21 1dud nsldeu
walulagansaund wazsll
NNBZNIN1YIDINGULNYIND

fan1sANYIAUNRNS

- NNSBYUNTEUIITAULUNT
TminAnwlaldwmalulad
ANSAUMALUNITAIUI AT

a s

1aeaUsNgnIsainiland
way/Mi5e n3vAeRaaLlY
ASUNAUDIIIIUNIGIVING
gl wdaingy

- MISYUNTEUILINUIAY
Juden waz/vmse NI1SAUAY
Wen153%y Aldn@nule
Feounseldlusunsy 1o
AU DDALUU 91889

U5 NIsainai@nd waz/
W30 NMTIAN1eiaEnd
-nsfvualildnwdingwly

NSL3UUNTEDUIV UL

= 1

NFULUU LU

- WUURNYIR

- NNSADY

- 57897

- SBAUTI8waNUAaTUAIY
a =3

ARLAY

- NMSUNAUDNIIVING 119
sunvumsiauenan
war/vi5e Waweslngly

AYIBINY

a9



NAAWSNI5IS8US

nNagnsn1seau

4 a
nagnon1sUIsiiu

PLO 4 {2385554 A21Y
Fodnd wazanusulinveu
Aan1sANENALE Saunaden
wazdianuannsalunis

ausaniulunyane

- AMNSEASIASARSETIHTUY
AANTIUATITLUNITABY NS
0 LazNTUIZLEUANY 9

- A YUATEUIUIVEUNU
wasnsauAuiion v il
PONWUY TAKEA AT
ayuNaNTISANY Uazilgu
FIGNUNIIVING

- ANSBIUNTTUIWIVIFULUN
NIEUINITUIAULAL/ 13D

a A

AV UADNUNNATEUIUIT AT
dumuiien1siae AdnAnwle
=% o 1 [y < 1
HnyauINNUduRyAME
wazlaszaumnudaiulunig
Y1974

- AR9NTTUNNIBINIS NANTTU

aulunangn s uazn1AIY

A5UuuU U

- WUUBniiA

- NSA8U

- 518914

_ sweAuTeaniUisuniy
AR

- msthEuemeIvng W
suluun s EuenE
waz/vse Wames

- NaNSUHUR

- NSYINARATTUNIIVIANG

50



51
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(Curriculum Mapping)
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WNUTLEAINITNTEANLAMUTURAYBUNINTFIURNAANTNSI38UFIINUANGAT (PLO) gnszurudv (Curriculum mapping)

NITUIUIYT PLO 1 PLO 2 PLO 3 PLO 4

1. wvusIvWand

ATZUIUIYIVIAY

207701  NaPNANIBmaud X X X
(Theoretical Mechanics)

207703 Naf@RIAIOUGN 1 X X X
(Quantum Mechanics 1)

207704  nafEARNSAIDUGAN 2 X X X
(Quantum Mechanics 2)

207705  wafansluiuuuadu 1 X X
(Classical Electrodynamics 1)

207706  waranstwiiuuatu 2 X X
(Classical Electrodynamics 2)

207708  QuWWAAIARSKAZNAMIANSITNEDA X X X
(Thermodynamics and Statistical Mechanics)

207711 Bnmsmaguituiand X
(Theoretical Methods in Physics)

207791 dununUsgglvmsildnd 1 X X X X
(M.S. Seminar in Physics 1)

207792 dumunUsgalvimsidnd 2 X X X X

(M.S. Seminar in Physics 2)
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NITUIUIYT PLO 1 PLO 2 PLO 3 PLO 4

ASZUAUIBADN

207712 msedunsiaznsiiEuesnuItenisiuiand X X X X
(Research Conduction and Presentation in Physics)

207723 WaAndigamnun X X X
(Computational Physics)

207724 \aswgWand X X X
(Econophysics)

207727  dumsnsvnseninglessuiuaans X X X
(Interactions of lon with Matters)

207729 lulmswigdand X X X
(Microfluidics)

207741 vgufveuds 1 X X X
(Theory of Solids 1)

207742 vguivesuds 2 X X X X
(Theory of Solids 2)

207743 Sedlenduazndneians 1 X X
(X-Ray Crystallography 1)

207744 Sedonduayndnedns 2 X X
(X-Ray Crystallography 2)

207745  wgufuaznmsialasaididnasou X X

(Electronic Structure Theory and Calculations)
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NIV PLO 1 PLO 2 PLO 3 PLO 4
207761  WaAndllwedes 1 X X
(Nuclear Physics 1)
207762 WaAndllwedes 2 X X
(Nuclear Physics 2)
207763 msaemaeuianesluiidndvounieusoyna X
(Computer Simulations in Particle Accelerator Physics)
207765  wealuladiuafesuaznisuszend X X
(Nuclear Technology and Applications)
207766  \n3esdleuayszdeuiineiuades X X
(Nuclear Instruments and Methods)
207767  watlANsmanyaREmslnsuaaa X X X X
(Beam Probe Characterization Techniques)
207768 WaAndvosdrounin X
(Beam Physics)
207769 anduazmeluladvesiaieusioynia X
(Accelerator Physics and Technology)
207775  ViAuAansAIuURY 1 X X X
(Quantum Optics 1)
207776  viAuAERSAIOUAL 2 X X X
(Quantum Optics 2)
207777 msindakagyhenudusyuuesaeu X X X

(Trapping and Cooling of Neutral Atoms)
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NTUUIY PLO 1 PLO 2 PLO 3 PLO 4
207779 N AUINAIDURY X X
(Quantum Field Theory)
207781  WandansArans 1 X X
(Astrophysics 1)
207782  Wandansaans 2 X X
(Astrophysics 2)
207794  veldenaTIINNEIU AN X
(Selected Topics in Physics)
Useygyiinus
207799  AneniinusUlggyln X X X X
(Master’s Thesis)
2. yausdvianduszend
NITUIUIVIVIAY
217701 naenansdmsuilanduszand X
(Mechanics for Applied Physics)
217703 nafansmaududmiuRaNdUssand X X X X
(Quantum Mechanics for Applied Physics)
217705 wiwanlWihdmiuidndussynd X
(Electromagnetism for Applied Physics)
217707 Wdsmwaaglulasreulnsamesamsulymmaidnd X X

(Computational Methods and Microcontroller for

Physics Problems)
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NTUUIY PLO 1 PLO 2 PLO 3 PLO 4

217708 \ndesiioddeszdugauaznsiinszidoya X X X X
(Advanced Research Instruments and Data Analysis)

217717 UJURnsitdsinaaslilasaeulvsaaes X X
dwusullgmneildnd
(Computational Methods and Microcontroller
for Physics Problems Laboratory)

217718 UtAmsiniesiedfoseiugauasmsinszideya X X X X
(Advanced Research Instruments and Data
Analysis Laboratory)

217791 dununUSayglvmnaildndussend 1 X X X X
(M.S. Seminar in Applied Physics 1)

217792 dumnyUSayainmaildndussand 2 X X X X
(M.S. Seminar in Applied Physics 2)

NITUILITLADN

217726  wialuladiwaduasefiag X X X
(Solar Cell Technology)

217733 wieslulawdnduvosian X X X X
(Thermodynamics of Materials)

217734 woslulaufinduazaaunamans X X X X

(Thermodynamics and Kinetics)
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NIV PLO 1 PLO 2 PLO 3 PLO 4

217746 WaAndvesormauuazluiana X X X X
(Atomic and Molecular Physics)

217747 winlulagufawuiges X X X X
(Gas Sensor Technology)

217751 Ineneansunlu X X X X
(Nanoscience)

217752 wluwmalulad X X X X
(Nanotechnology)

217761  Wandussussenia X X
(Atmospheric Physics)

217762 N191@BIHUVUTIEINA X
(Atmospheric Modelling)

217763 msUszfiunsAsuutasniiennia X X
(Climate Change Assessment)

217773 aweiuaviAumansuszynd X X X X
(Laser and Applied Optics)

217775 AWTINENNYIAUAIAAT X X X X
(Optical Metrology)

217781  ipSeasadadunuuanuiing X
(Radio Frequency Linear Accelerator)

217782 nszviumIalosaularnatadmiuanuUTIan X X X

(lon Beam and Plasma Processing for Material Modification)
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NTUUIY PLO 1 PLO 2 PLO 3 PLO 4
217783 \awesdlannsoudaszuaznisuszens X
(Free-electron Lasers and Applications)
217784 aningalnUuuulamunaiuasn1sNnaawuuNIINIeauy X
WAZNIINTIVIA
(Time-domain Spectroscopy and Pump-probe
Experiments)
217785  Wdndwanaun X X X X
(Plasma Physics)
217789 vhtameeidnduszand X
(Selected Topics in Applied Physics)
217795 Ygymitawnnail@nduszend X
(Special Problems in Applied Physics)
Useygyiinus
217797  ImeniinusUlggyn X X X X
(Master’s Thesis)
217799  AnerinusUsgeyn X X X X
(Master’s Thesis)
3. wusIrInsaouiand
NSTUILIVIVIAUY
225701  nafans 1 X X X X

(Mechanics 1)
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NTUUIY PLO 1 PLO 2 PLO 3 PLO 4

225702  nadans 2 X X
(Mechanics 2)

225703 WaAndmnuTousasidndealn X X
(Thermal Physics and Modern Physics)

225704  NaF@NSAIUSY X X X X
(Quantum Mechanics)

225705  ualiwdnlnin 1 X X
(Electromagnetism 1)

225706  uwaliwdnlnii 2 X X X X
(Electromagnetism 2)

225707  A1SNAABILAENITOBALUUNTNARBINSHANE X X % X
(Experimentation and Experimental Designs in Physics)

225708  N1SNARDINANEFINSUNITABUMULUINIELLAUFNW X X X
(Experimentation in Physics for Teaching STEM
Education Approach)

225711 msaeuilEndmuuuinnnisseusiden X X X
(Active-Learning Approach in Physics Teaching)

225720  UITENeURANEAN W X X X X
(Physics Education Research)

225791  dunuinsaeuand 1 X X X X

(Seminar in Physics Teaching 1)
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NITUIUIYT PLO 1 PLO 2 PLO 3 PLO 4
225792  dunuinsaeuiand 2 X X X X
(Seminar in Physics Teaching 2)
206766 Tenpdlnransdmsuiand X
(Mathematical Methods in Physics)
ASZUAUIBEDN
225731 lwiihuasBidnvseiinddmiung X X X
(Electricity and Electronics for Teacher)
225743 FAnduasvend X X
(Physics of Solids)
225748 lanuagiennn X X X
(The Earth and the Universe)
USeyytinus
225799  AngninusuSgeln X X X X

(Master’s Thesis)
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dufivstuantsduiiuay Vi1 | Uiz | BAs | Vila | A

1. fnsUszyamdngnsiienuni Aans agnuymnunstiiummdngns
oghatiosdnmsinuazaesnds IneflenansdiSuinveundngaadndom | x X X X X
Usyaagation Sovay 80 uprdintuiinnsussamnasy

2. fivwaziBunuevdngns AuLUL uAB.2 Tidenndesiunseu X X X X X
UINTTIUAMALIYIF Y50 WINTTIUAMIAAIVY/E1UTIN

3. fiTwasBenraInTsuIniv) warTvaBunvaUsyaunisnl X X X X X
MAAUY ((13) MULUY e, 4.uay uAe g tpenaunsiUnaeu
luwsazansfnelinsuynnszuin

4. §9vT18UNANNTANTUNTVRINTLUINIY LagTI8UNANTT X X X X X
ATIUNNTVRIUTEAUNITAUNIAAUIL MINLUL 1AB.5 hae 1AB.6
TasunnnszunAnideasulundngns nelu 30 fu
naiulaniAnIsAn

5. davihmenusan1sadunisvemanans mukuu uae.7 aelu 60 Tu X X X X X
Mé’nguqm'ﬂmiﬁﬂm

6. fnsmuseunadugrdvestinAnunumInIgIuNANIEeuS X X X X X
sy uee. d.uazune 3(ET) sdretiosiosay 25
yosnszunAniidnaouluusarnisinw

7. dnmsWaun/UiulTn1sdansiieunsaeu nagnsn1saeu w3e X X X X
nsUszfiunansiFous MnnansUstidunsidunuiiseny
Tu wpe.7 Viudn

8. o15EfSuiavoundngnsfildTumausedlu THufuuz X X X X X
AUNITUIMNTIANTUANGAS

9. 013dEsURAvRUMENaRINNAUlASUNMITANNITININTT wag/vse X X X X X
AniwoehatosTazuilinds

10. dwauyeaInsatuayunsseunsaeu (63) lWsumsimunvinis | NA | NA | N/A | NA | N/A
waz/msedvndn liteenitdesay 50 sl

1. seivanufielavenin@nwTgavie dndidlmifddenummmdngas X X X X
wdgliitiosndt 3.51 MnaziuLds 5.0

12. syfuruitenelevesilitindindifidetudislwi wadlidesnin 3,51 X X X
INAZLULAY 5.0

AU (o) luwsazy 8 10 11 11 11

) 15 [ 15 | 15 | 15 | 15

AUaTReeEiuTI (To) 7 8 9 9 9
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waryauddlunsaeuresensdiaeu WeUsunagnsnisaaulivunza Tngenansdusdazyinu

M finsussifiunanisiSeuivesindnuilasnisaey
IS a L) 14 v = a va J

M finnsussifiunanisiSeuivesindnuilagnsufiifaungy

M Aiasgiiiennqnseunazgaudslunisisouivesindne ieusunagndnsaeulivunzan

Aulanwmaztut Tnge191sdwsasyinu

1.2 nszuaumsUszlivinuzvasenarsdlunisldununagnsnisaau

M Wi Anulduseiiunanisaeuvosenasdluynsiu vislusuiines nagnsniseeu wazns

Idelunnseiv

2. msuszdiuvangasluninsau
M Uszifiulaetin@nwlgaiing

M Uszidiulpedudinfidnsanisine

M UssiiulnedldUndin/fidnlddnudedun

3. MSUTHUNANTAEUIUAINTIEaIDEAVENEAT
nsUssiuaunMNsAn¥IUsEId sudstivsranisanivaunssyluniney 7 4o 7 log
ANENTIUNTUSEURE TRy 3 AU Usenaumernssnandiluaviviegialos 1 au Ailasunis

LASFIANNUANINGNRY
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AANUIN
1. A195UNYANWAUZNTZUIUIYN

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

Roulviidassituno : 1

NMUMILLASAGE NYAMAYBUNNING NN LagnTIATEimuees namanstdiudniy
TEUUBUNA Wamam%m’fquL%\iLﬂ%ﬂ msﬁuuasmiﬂisqﬂﬁ JUinsn LAY UARAGAYBINITWUS
AukaznarmansaInIwlsu namansihedalniey wazniswlasidnuuuialutifawasnguiusaia
fu-1lad

Reviews of calculus, matrix algebra, vector and tensor analysis, Newtonian mechanics
for system of particles, dynamics of rigid body, oscillation and applications, special relativity,
Calculus of variation and Lagrangian mechanics, Hamiltonian mechanics, canonical

transformations and Hamilton-Jacobi theory

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

a ay ' ' I
Noulvfdosnunou : 143

LLu’Jﬁﬂﬁugm%aﬂﬂamﬁm%mauﬁu NaAANSAIDUAY Imuu@fw%wm m‘i‘naﬂmuuﬁu@mm
NOBANITIUNIU FIATUNITAUNUILLY ADALTIAIDUAY kag N30

Fundamental concepts of quantum mechanics, quantum dynamics, angular
momentum, addition of angular momentum, perturbation theory, density operators,

quantum statistics and measurement

207704 NAANANSAIDUAL 2 3(3-0-6)
Quantum Mechanics 2
Rouledidessturiou : 2.1a. 703 (207703)
mwﬁmsiumuﬁ%{uﬁ’unm N13UsynAdmsuNIsuasad ausneslunacansamoudy nouj
N19N92139 LaznaranimouALANRNsnmN
Time-dependent perturbation theory, applications to radiation, symmetry in quantum

mechanics, scattering theory, and relativistic quantum mechanics
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207705 waraasluinuualu 1 3(3-0-6)
Classical Electrodynamics 1

Roulvdidesrtuniou : 1if

IWihadn Jaymeweumslwihadn nsnszarsuuunaneds aualuitluganans
wiivdnadn aunuwimdnluiinans Jymeaeumaivdnadn aunuiufsundainuiaiuasng
YBIWNINAE UAZANNITVOIUNDIAR N1THUAUNT NOBHUNTDINDENAY AN

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

207706 waansWiwuuaiu 2 3(3-0-6)
Classical Electrodynamics 2

Rouledidesstuniou : 2.va. 705 (207705)

aduusimdnlniuuuszuivuagnisindeudiiiuvesniy vetindu Inseduiies uay
dulotuas szuuunssdedneine wamansinindsduimsnm synialuauiuudwinlaii Sadain
ﬂszﬂqmﬁlauﬁ LLasqwﬂwamamﬁL%LLﬁmﬁﬂ

Plane electromagnetic waves and wave propagation, waveguides, resonant cavities
and optical fibers, simple radiating systems, relativistic electrodynamics, particles in

electromagnetic fields, radiation by moving charges, and magnetohydrodynamics

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

Roulviidassiunow : i

vdnyauazngieivilivesgumwarnans nydefiaesesgammamaniuazioulnsl aruniaz
Junazadd  wnAnnsnamansideadfuazesadudawvululasaluilifa seadulauuuailuil
WWauaziengun sidu awmm‘wﬁau miLLﬁmLLf\NmmL%’ﬂmaqa“umum%naﬁ NTLANUAIVDINAIA
szuulanazosuduidanuuunsun ﬂ’]iLLﬁlﬂLL‘\]\‘lsUa\‘i’izlJUE]Hﬂ']ﬂLW%ﬁLLﬁ%I‘U‘ZI wan1sasuNawAY
VOB HAULAT

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 particles, Maxwell’ s distribution
of molecular velocity, Planck’s distribution, opened system and grand- canonical ensemble,

distribution of Fermi and Bose particles systems, and phase transition and Landau theory
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207711 Wnsmangugluidnd 3(3-0-6)
Theoretical Methods in Physics
Roulvfidawinunou : 1l
WwnsruulunsAnvinazideand Henduresiuustsdouluildnd Avadaddulaznis
andunisunsndluidnduvvatulazidndmioudu nsulasinauazuges LazAantidunisias
ayNuSuazaNN I TeUNUS lUNENS
Computational method for physics study and research, functions of a complex variable in
physics, linear algebra and matrix operations in classical physics and quantum physics, coordinate

Transformations and tensors, and differential operators and differential equations in physics

207791 dunuUSeygylnnaladnd 1 1(1-0-2)
M.S. Seminar in Physics 1
Reulviidesiuney : i
maiaueuazeiUeteAdsmaiiandiegluasietagiulnglinunsngy

Presentation and discussion of research topics in current physics in English

207792 dunuUSeyayrlnnsiénd 2 1(1-0-2)
M.S. Seminar in Physics 2
Reulvidesrunau : 2.vla. 791 (207791)
Asdnanemteruifefifieadesiuiideinerdnusvesin@nuilasldnudangy

Presentation of research topics related to the student’s thesis in English

207712 nsanfiunisuazmsiELeUIIENIAUNEnd 3(3-0-6)
Research Conduction and Presentation in Physics
Reulviidarimuneu : mMumuiuvoulaey
U%ﬁ?émﬁ{fﬂ N1TINLHULAZNITANEUNITINY ﬂ’]ﬁLﬂ‘iﬂ%ﬁLLazﬂ’ﬁLL‘Uﬁﬂ’J’]SJWJWEJ%@Ha

NSEUIHENE m’mLﬂuﬁﬂizﬁuéuazmia'ﬂuwmm MIIAFULUY NMSAIRULEY LAZN1T91984
wuusnlullagldlusunsunouiimes wazn1suEauslazn1eAUTI8eg19lUsEaNS AW

Introduction to research, research planning and conducting, data analysis and
interpretation, Physics writing, authorship and submission, automatic stylizing, numbering and

referencing with computer program, and effective presentation and discussion
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207723 Wandidanniun 3(3-0-6)
Computational Physics

Rouledidessiunou : Taigl

ARuImaskarn1sALIaLTsdavTuidnd numunslisulisunsumeasuines n1s
UszanauA1anilandu unandaleinge aunisewiusandsy Tomeiiardmsuamsng nsiesient
WeaUnasusazaumsiieyiusdey

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

207724 \segiand 3(3-0-6)
Econophysics

Revlviidasiutou : muaruiureuvesaou

ATINAAIURATVRULIATDUATEIIEANS A51a158nTUagnTIaTauNUS N1sUTuanateys
M35 eulnsUuaranudssdvsunsdanisnnsnnsduiifivssansam inudhedneles watns
Y933 ULa318laAIuYLLBIINNITINKITTIaNaLd LasiEnuasegianddmsunisundam
WUUANADIAINU

Definition and scope of Econophysics, option and derivatives, scaling in financial data,
entropy and risk for managing efficient portfolio, minority game, dynamic of money and income

via views from molecular gas distributions , and econophysics methods for solving of agent

based model problems.

207727 dunsnsgsEninglesaunuasns 3(3-0-6)
Interactions of lons with Matters
Seulviigasnunoy : 1uii

| v
a a = a s

nszurunsiuguiiintuluaansilognasaudefislesou uurAnyagiunisiuiidndd
Aendestunngnisaififetuluaaaidiegnszaudafslessu Mdmyaduaride nailintuan
n3szaudefielonau:Anudenisainsd nsatiames naudsunvadlaseadne wofnssuves
leooudignilsluianluslnidvaslossu nsuns msdauusantfvesaanssnonisilslosoy ng
naunaumalulagdlessu gunsaldmivnudiuatlossu n1sinsieinisaloosy wag N3
Iaesdunsisenseminlessuiuianuaznisinasimsinszvimealesaulagldnoufiames

Basic ion bombardment processes in solids, related fundamental physics concepts in

ion bombardment processes in solids, stopping power and range, consequences of ion

bombardment : radiation damasge, sputtering, structural change, behavior of implanted ions



14

in materials : ion profile, diffusion, ion implantation modification of materials, hybridization of
ion beam technologies, ion beam equipment, ion beam analysis, and computer simulation in

ion-solid interactions and in ion beam analysis

207729 Lulaswgdfng 3(3-0-6)
Microfluidics
Roulviidassitunau : 2.1.701 (207701)
ndnnsiugIuresnamansvediva nawasdvlinsgivesaunsuios-aland naainguunn
an dianlaslalaslaundng ladianlnsveisdanazuuniulanelsda walan1sad1edmsu lulas
wlgdind mavssgndldlalasngdAndluwuudun lulasgdAndifenaundesiu
Basic principles of fluid dynamics, analytical solutions for Navier — Stokes equation, capillary

effects, electrohydrodynamics, dielectrophoresis and magnetophoresis, fabrication techniques for

microfluidics, other microfluidic applications, introduction to computational microfluidics

207741 NI 1 3(3-0-6)
Theory of Solids 1
= oy [ 1 1
woulviidaetuneau : lud
Tassadandnuaznisidenuy audfnisanusou Sianaseudasslulane ngufuaundsnu
Usingnisaliedeuinedianaseululaundsny wana1sieiat
Crystal structures and diffraction, thermal properties, free electron in metals, energy

band theory, transport phenomena of electrons in bands, semiconductor crystals

207742 NV 2 3(3-0-6)
Theory of Solids 2
Roulafigewiudou : 2.9a. 741 (207741)
Sunsiselundn audAladidnninveadn autimaivdnvemdn anmiheands

Interactions in crystals, dielectric properties of arystals, magnetic properties of crystals, superconductivity

207743 Sedenduazuandnans 1 3(3-0-6)
X-Ray Crystallography 1
Soulviigasnunay : 1uii

v ¢

NINAALAESTINTIAVDITIALNG LanTiguazriiuwas LATIASNEN aUUINT NANIuaY
seuukaniglundn n153ATIeYises wandivd1undu nqun1siieduuvessediend n1sAuIn
ansAlasuALAes 35n151Aa0INTTIaEIUUYRISIElend JadenlnanonnuLduvessediunis

LAYIUUYDING NITHILATIASIINEN
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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

207744 Sedenduaznaneans 2 3(3-0-6)
X-Ray Crystallography 2
Reulvidessinudey : 1.1a. 743 (207743) w30 mummiLTEUYDEEOY

(% =

N13An¥INITEeRULTIERNGY0INIMATIANNYNGAN NSANYINISIEEIUUT NG Ve IHlaY
VN MSIEYAUUTIENGU0INaNIAYY
X-ray diffraction of powder and polycrystalline material, X-ray diffraction of thin film,

single crystal diffraction

207745 ngujuazmmuinlaseaiiedianasau 3(3-0-6)
Electronic Structure Theory and Calculations
Reulviidaswituriou: 2.Wa.704 (207704) v 256741 (207741) vide mumBITLYEUYEID NS FOU
nguiilsitutianumuiuiy Tnssadauaudidnnseu autidedu autRiddiannseunes
Taunnses audmdaa
Density functional theory, electronic band structures, vibrational properties, electronic

properties of defects, optical properties

207761 Wandluades 1 3(3-0-6)
Nuclear Physics 1

Aﬂ' z:l' ¥ 1 1 1
NE]Ul‘U‘VIWeNN']uﬂ’e]u : 1&11]

unagliieaivaudimlvvesiedea lassasuiindesu svuvassiiindesu sunsisenils

a a al o a al 6

AABDDU-UINABDDU LLUUINADNULILANYT

Brief of general properties of nucleus, nucleon structure, the two-nucleon system, the

nucleon-nucleon interaction, nuclear models

207762 Wandiades 2 3(3-0-6)
Nuclear Physics 2
Reulviidasruniou : 2.1, 761 (207761)
unagUieafuUfsenduedes nouinisnssiduudavguuarhiongy wuudiamiauas

UfisenfiuedeaUsenou MATIeRvesuIn-dniues Ufisenlaenss Ujiseineuaniizauns
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Brief of nuclear reactions, theory of elastic and inelastic scattering, optical model,

compound nucleus reactions, Breit-Wigner analysis, direct reaction, pre-equilibrium reactions

207763 nMsiasmRsuRneiluiEndvauaiasiayna 3(3-0-6)
Computer Simulations in Particle Accelerator Physics

Rouledidessitunou : lifl

wadauaziadosdielunisdiassdrounia ndnnsuaznsinngivesiothadunagingsdu
#ae nseenuuulnssduiewasinsiideudeduiniosion1ssiaes ndnnisuwarnisiasdluinios
Li'\‘iL%\‘lLﬁuLLuummﬁ%q miaammmmmﬁﬂluméauiﬂaumﬂ ﬁﬂumam%mé’ﬂaummwuL%QLﬁu
LLazwamam%ﬂJaqaummﬁm ‘Wamam%mmﬁ’]aymﬂwmaaymﬂ

Particle beam simulation techniques and tools, principles and analysis of waveguides
and resonant cavities, design of resonant cavity and coupled cavities with simulation tools,
principles and simulations for radio frequency linear accelerators, design of magnets in particle

accelerators, linear beam optics and single particle dynamics, multiparticles beam dynamics.

207765 walulagianfesuaznisussand 3(3-0-6)
Nuclear Technology and Applications

Roulvfidawinunay : 1id

unAaNuguTesTiANATIeded Sunsisenvesssdfiuans wansenuneTineesiiiuas
AMNUaRAfEn1959d FinTiduasunasiilnged n15UseynAlienaInnIsuLasn1sILAIIEn
Trdgsgmsunmd Tordassidenasu

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

207766 wraslionazseilaulisnielinfes 3(2-3-4)
Nuclear Instruments and Methods
Roulaiidasiunou : muauiuveuredou

(%

Tiandvoardeasseynauasiriesdiefiistes mstauazdidnnsedindiundesdugs seuu
AoNT MBI TUTIIAY I TeyauUUiTABY Manei s msassamiandes msAums
Yuds¥AMnenaRadienikenmedaeuimila waensyinfiRnsiifedes

Accelerator physics and related instruments, advanced nuclear electronics and measurements,

computer based single and multi- parameters data acquisitions and analysis system, nuclear imaging,



80

Radiation transport calculations using analytical solution and Monte Carlo technique and related

laboratories

207767 WATANISIANYULIANIZAE INTUAaYNIA 3(3-0-6)
Beam Probe Characterization Techniques
waulvidawitunay : Ll
a o a A a ¢ a a = a a ¢

nsuanaeunAviingg weadalesennldiney dbneseuaninsalnl wedelasen
ddlessu nsussendldmalindiasigsising Alananuilunsidedugaaylumegnamngsy

Production of probing beams, photon analytical techniques, electron spectroscopy, ion
beam analytical techniques, applications of beam probe characterization techniques in

advanced research and industrials

207768 Wandvasaraynia 3(3-0-6)
Beam Physics

Roulviidassiturow : 1

a1ounAlivsEgazaliney narmansveseunIalusey wazwensndaneleu aaly 8l
WAUS  LUPSNGURIAI0UNTIA WAENNITWeTNIA N9LSIvRIEIaUNIALAEANNERETYRE BNSua
VYIAUBVITIAZAUINIA WIFNTADTVDIBUNIA UANITINEIBUNIA nATIANISUTUAIBYNA

Charged particle beam and photon beam, charged particle dynamics and transfer
matrix, phase space, emittance beam matrix and twiss parameters, beam acceleration and
phase stability, space charge effects and wake fields, beam parameters and beam

measurements, beam manipulation techniques

207769 Wanduazmaluladveaniaasoynia 3(3-0-6)
Accelerator Physics and Technology

Roulviidosinunou : 1

Lﬁamimmm’mLLazdauUﬁzﬂa‘U%aaLﬂéaalﬁ'ﬂaumﬂ wnaaninoyn1aliusey N1sunIeEn
ouNIAMNLLIYIN naluladusdimdndmiuiaiedsioynia MassoyniauareinvedaIoss
ouMA MTIATIEiaIaUNIA NMsUszgndldiaionsseynianianisuwmg msUszgndldiaToass
DUNIANNYAFINNTTU LLMa'\‘iﬂo’]L‘aﬂ%\‘iaﬁl’lﬂméa\‘iL‘ﬁlx‘ialgﬂ’]ﬂLLﬁ:ﬁLLu’JIﬁjﬂuanﬂm

Overview and accelerator components, charged particle sources, transverse beam
guiding, accelerator magnet technology, beam acceleration and types of accelerators, beam
diagnostic, industrial applications of accelerators, medical applications of accelerators,

accelerator based light sources, future trends.
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207775 NAUANERIADUAN 1 3(3-0-6)
Quantum Optics 1
Reulviidassiunou : 2.a.703 (207703) wag 2.Wa.705 (207705)
nauiuasuvatuuagiiiunit ngufaeuiuveuas nMsUdsussdundsnuvesesnom
unsnsenaU-aznou
Classical theory of light and beyond, quantum theory of light, radiative transitions in

atoms, Atom-Photon interactions

207776 NAUANEAIADUAN 2 3(3-0-6)
Quantum Optics 2
Roulafigewiudou : 1.9a.775 (207775)
adfvedlinou nsunsnasnuaznshiisaiudnioudy nsuisnsansaumAdaa Uy

Photon statistics, quantum interference and coherence, quantum information processing

207777 NM5ANTaLATRIANULEUSTUUDLABY 3(3-0-6)
Trapping and Cooling of Neutral Atoms
Foulviidasudou : ANUAUTIUYOUVBI AU
NUYIUNAAEASAIDUAY BLABNADIFNTULLATNANYENIUL LUUTIADIAIDUANVBILEAS NS

Andadarirueans nsindadasiman Msvihanudumeiawes nmsmisdiezney n1svianudu
fnITastaneUmass nsvaudusiniidasiianisasioundu nsindanazyiaanud wis
Vimuenans nsindudairumanswiuvin nsvuveteznouularn1sgadsosnouinds uasaans
Bubaealua-lovalay

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

207779 VOB EUIUAIDUAY 3(3-0-6)
Quantum Field Theory
Roulufidasinunou : 1.9, 701 (207701) way 2.Wa. 704 (207704) uaz 1.9@. 706 (207706)
NUMIUNAMERSWULATU NaFanIAIoudl dusimsniniiiay uagwamanslnin auulaau-

NOINDU EUNLALSN auNdunssewazlrunnlneduly wagwaransiniinlouduUn iy
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Review of classical mechanics, quantum mechanics, special relativity and
electrodynamics, Klein-Gordon field, Dirac field, interacting fields and Feynman diagrams,

and introduction to quantum electrodynamics

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

Reulviidesrudou : 14

1AS9A519UaLITHLINITVOINIGNY UTTBINALAZIEUALUNATUUDINTIGNY d1UUTZNOUNIY
LAHYRIANINYLATNITFUATIFNSINAIE U AT TuATS wltanddas alnlnsalndnimi
Mans audsuas guiUesiun wavenvesnigny

Stellar structures and evolution, stellar atmospheres and spectra, stellar chemical
components and nucleosynthesis, emission nebula, astronomical spectroscopy, and variable

stars, supernova and stellar remnants

207782 Wandansnanans 2 3(3-0-6)
Astrophysics 2
Rouledidessitunou : 2.1a. 781 (207781)
waranivessruuagnElunudndneinaiien autivaluvesniudnd nudndnse nudnd
o ATannisresnudnd Tassassvunalvavosenamn
Dynamics of stellar system in Milky Way galaxy, general properties of galaxies, elliptical

galaxies, spiral galaxies, evolution of galaxies and the large scale structure of the universe.

207794 Wadardandssnieanunnand 3(3-0-6)
Selected Topics in Physics
i ay ' ' o o
wauluidawinunay : mMuANUTIvTRUTRIHADY
n1s@nwluriiteidenassnilaegluiienivesnseuiuivnilnasulagduluniaiviidnd
nszUATdaTaawziougile
Lecture series are offered on topics of current interest in any area of physics. This course

may be repeated for further credits.
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207799 ANYTNUSUI Yy ln 12 wiqehn
Master’s Thesis
waulundewsiunay : lasueyliimdalasesdinednussuaiinug vieamedeuniouiunis

[0 UNALATITIINETINUTUT Yy n

217701 naAansanSuNEndUszEna 3(3-0-6)
Mechanics for Applied Physics

Roulvfidaswinunau : 1uf

namanstinu naufimseusnt Jaquianis msiedeuiivuuunisnin msdszgndldnamans
176U namansainsed nann1svecueiadu naransualiasiu aunisusiadu-a1lad n1s
Ussgnaldnamansnanians

Newtonian mechanics, conservation theorem, rigid bodies, oscillatory motions,
application of Newtonian mechanics, Lagrangian dynamics, Hamilton’s principle, Hamiltonian

dynamics, The Hamilton — Jacobi equation, applications of dynamic mechanics

217703 naAansAlRUANaMSUNEndUsTYnd 3(3-0-6)
Quantum Mechanics for Applied Physics

Rouledidossunon : i

wwAngagulunamansatoudy Jeymanlewnu danadl Jaymegreielundedi nsdunuy
g1sueiin Avwduiusamliuiusuveslawudsn msliasuulasnmvyuuas g
szmoulalasiau alu

Foundamental concepts in quantum mechanics, eigenvalue problem, postulates, simple
problems in one dimension, harmonic oscillator, Heisenberg uncertainty relations, rotational

invariance and angular momentum, hydrogen atom, spin

217705 wimianlwidmsuRanduszand 3(3-0-6)
Electromagnetism for Applied Physics

d' d' ¥ 1 1 1
Naulvidessitunay : ludl

nsiesizsiiinees lihadsnazauuliinluaans wilivbnadawazauinusinanluaans
wallafrwlunisuidgmneliihadeuazudvanads mauwionihumanlvi aunisvesuund
naddviuaunAvlsanuna adusdwaniiiuarnisindeuiivesrauludinaia nsuHSduay
inenevisimduazlns iU MeUssgnaldaununivaniniadauasauinudmanliinnuys

ATMIULIAN
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Vector analysis, electrostatics and electric fields in matter, magnetostatics and magnetic
fields in matter, special techniques in electrostatics and magnetostatics, electromagnetic
induction, Maxwell’ s equations for time- varying fields, electromagnetic waves and their
propagation in medium, radiation and antenna, waveguide and resonant cavity, applications

of static and time-varying electromagnetic fields

217707 WdsAuaazlulasraulnsamasdmsulgumaiand  2(2-0-4)
Computational Methods and Microcontroller for Physics Problems
Roulviidassituron : 1
nsdanisteyauaznsiaszvideya ﬂ’]iLLf’ﬂf\m&miyVi’Wl’Nwaﬂé%u@ lulasmoulnsalans
Data treatment and data analysis, solving physics problems by using computational

methods, microcontroller

217708 inTesileddessAugaasmsiassidoya 2(2-0-4)
Advanced Research Instruments and Data Analysis

ReulvAidasrimuney : 191U, 707 (217707)

g3-3loea-auleans awnlvsalny BaUlawvimsawningalnl nsinsgsiisiedounia
nMsidsnuuresisiiend nuisdlnlndidnaseuaiuninsalnd qanssauaansinsuning nns
Bnswiounaseauuly suaningalny Wlngiiiuawud Wdalosaudy

UV-Vis-NIR spectroscopy, spectroscopic ellipsometry, particle-beam surface analysis, X-
Ray diffraction, X-ray photoelectron spectroscopy, scanning probe microscopy, nanoparticle

analysis, Raman spectroscopy, photoluminescence and focused ion beam

217717 UfuRnsIsidsiuinnazlalasaaulnsaiass 1(0-3-0)
dusulyvmsiland
Computational Methods and Microcontroller for Physics Problems
Laboratory
Roulvdidesrtuniou : i
N5l swnsTedyanwal Msiiaszideyamelusunsualsadn nisuilanddymime

TUsunsualsnan nsweulusunsumsuinawasiaunlanddam nmsuilymanmangaungn 113

YSurdulas lulaseaulnsaaasdnsuneadn dvsuwuwes wazdmsvaiutuowmes
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Symbolic programming, data analysis using spreadsheet, problem solving using
spreadsheet, computer programming for solving problem, optimal solution, curve fitting,

microcontroller for LED, for sensors, and for stepping motor

217718 UftRnsia3esiledsessaugaazmsiassidoya 1(0-3-0)
Advanced Research Instruments and Data Analysis Laboratory

Reulviidesudau : 100U, 717 (217717)

g3-3lotea-auleans awnlnsalny saulamsmeaningalnd nsinsgiiisigdounia
nMsidsnuuresisiiend enuisdlnlndidnaseuaiuninsalnd qansseumansinsunsin nns
Bnsiounaseauly suannsalnl Ileglwawud Wdalossudy

UV-Vis-NIR spectroscopy, spectroscopic ellipsometry, particle-beam surface analysis, X-
Ray diffraction, X-ray photoelectron spectroscopy, scanning probe microscopy, nanoparticle

analysis, Raman spectroscopy, photoluminescence and focused ion beam

217791 dunuUSeyglnnai@ndussand 1 1(1-0-2)
M.S. Seminar in Applied Physics 1
Reulafigesinnou : nszuainiliawnsoamadeundousv 217792
UnAnwUsaln deadisinlunisdunuiynduaiuaziinisiaueriveuidulunieildnd
Uszgniiiogluatiotagiy

A weekly seminar to present current research topics in applied physics

217792 dunuUSealnmsi@ndussand 2 1(1-0-2)
M.S. Seminar in Applied Physics 2
Reulafigosirou : nszudnillismusaamadeundoutu 217791
UnfAnwviyaln deadrfiulunisduuumndlaiiasiinisiaueiitenuidelundidnd
Uszgniiogluariotagdu

A weekly seminar to present current research topics in applied physics



86

217726 walulagiwaaudaiaing 3(3-0-6)
Solar Cell Technology
Soulviigasnunou : 1l

Yy indunuuazan1uzvedwadiasoing Insulazalunasuveuaseying autfuasiu

U 9

Y o

¥99a1579 1 WAndvosiaduatonfing Lwaduasonfindiuusn (waduasofindiui 2 1wad
e ingguaURlval MIkanLrugaduaIinduasmsUssenald

Problems of energy and status of solar cells, photon and solar spectrum, fundamental
properties of semiconductors, physics of solar cells, first- generation solar cells, second-

generation solar cells, emerging solar cell technologies, solar panels and applications

217733 waslulaundindvasian 3(3-0-6)
Thermodynamics of Materials

- v [ 1 1
Woulundasrunay : lud

wwIRnyagIukaslenuvesmeuinegmemesiulawiing ngtenviwesneslulawing ng
Y a a ¢ = A aa su 1 Y A 5
Taiassvennasiulauind anuvunsveteulnsUludeada Hsidudie nglenaiuvesneasiy
lawndind aunawlalussuunivilaesdusznoy woAnssuveia wazaisazaly wasudaseivd
wazLNUA N A M USTUUNTdDIRAU TN

Fundamental concepts and definition of thermodynamic terms, the first law of
thermodynamics, the second law of thermodynamics, statistical interpretation of entropy,
auxiliary functions, the third law of thermodynamics, phase equilibrium in a one-component
system, behaviors of gases and solutions, gibbs free energy and phase diagrams of binary

systems

217734 weslulaundinduazaaunadians 3(3-0-6)
Thermodynamics and Kinetics

Roulviidassinunou : 1l

wAnyagIumanesiulauinduarujiseniadl aulAveuiaase wnua1mnawazvauna
duimsvesuelds vouvan Lazuia ansavarslugauAflazaNTaEaIeas ansazanedlaninglan
wadliiiadl wuaned wazwaditewds nsnszareuuuluadiiugl weslulaufindideadn noud
Fativaiia Usingnisainiseaaniu

Fundametal concepts of thermodynamics and chemical reactions, properties of real
gases, phase diagrams and the relative stability of solids, liquids, and gases, ideal and real
solutions, electrolyte solutions, electrochemical cells, batteries and fuel cells, Boltzmann

distribution, statistical thermodynamics, kinetic theory of gases, transport phenomena
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217746 Wandvaseznauuazluiana 3(3-0-6)
Atomic and Molecular Physics

Roulviidassitunau : 1., 703 (217703)

MsusSsAvesnduwsivanlniiuazdunsisoifdeszaennazluiana aldanismaans
anlnsalndainmsmu awnlnsaln¥ainmsdu awnlnsalntidedidnnsedind nlndidnasou
wazanlnsalndfieades lawesuaraninsalnUlneaiwes

Electromagnetic radiation and its interaction with atoms and molecules, experimental
methods, rotational spectroscopy, vibrational spectroscopy, electronic spectroscopy,

photoelectron and related spectroscopies and lasers and laser spectroscopy

217747 walulaguiaiwuigas 3(3-0-6)
Gas Sensor Technology
a ay ' ' 1
Noulvidesdunau : il
whaugashuuasnsmilangeanlen uidwugesuuy FET whdgugosidelniduai uia
ULERSITUEY WiamugasdinuTou wiawugasidraudss n1sussendldnuresiawuees
Metal- oxide gas sensors, FET gas sensors, electrochemical gas sensors, optical gas

sensors, thermometric gas sensors, acoustic wave gas sensors and applications of gas sensors

217751 IngAansunlu 3(3-0-6)
Nanoscience
a ay 1 1 1
Noulvidesrunou : il
a s ;&J ¥ 1 U (% 2/ a a a a 1 d’lj a
emaasululowu namansmauiuluszautuIauily 1assassdiannioidnduasnuia
LLazsuaﬂmémmmﬂmT,u NNSFUATITRUUVUUAILAZE 1T Qmifiwamam%maﬁwuﬁ%@ﬁmLLaz
Usznaudies laun TUshu Aowe wiwilowds luwad wazszuudug lllueanalugnit Tassads
vorianuily nalnvesgunsalunly
Introduction to nanoscience, quantum mechanics in nanosystems, electronic structures
of surfaces and nanoparticles, top down and bottom up syntheses, thermodynamics of self-
organizing and self-assembling systems e.g. proteins, DNA, membranes, micelles and other

supramolecular systems, structure of nano-materials, mechanism of nanodevices
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217752 wlumalulad 3(3-0-6)
Nanotechnology

Revlviidasriuneu : mumnuiuveUvesaey

AMNTILUAZUNIT JANTIAUAAASNZAINTIA FANTIAUAIAATUTINIA WALARILY VBN
TuvhuSiadu : uludlsns Wl erdafasnsauaznisiiausoununszia nszuIun1sauIsa n156n
avaulowndl wazni1susznoufies n1sussgndldnuludiiueingg vesTanuazaunsalvuiauily : n13
Tguselevtinnvowluaiiveu Jaauauuly dnsaduineg Winazasdad waduasenindvinddon
Tuas

Overview and introduction, scanning probe microscopy (STM), atomic force microscopy

(AFM), nanofabrication techniques, applications of nanostructural materials and devices

217761 Wanduasussania 3(3-0-6)
Atmospheric Physics
Rouledidesstuneu : 1.0, 701 (217701)

Wé’\imuLmeﬁméLLazamamm%@u aﬁmEJmam%uaz’qmw‘wamamﬂumimmmlax‘immﬂ
uwiauaze1niaty lothuasnansenuidsguumanans aunisnamanivesinaluusseinia du
YOUARIALLNTS AAUlLUTIEINA Qaﬁaﬁwmwm%u%u

Solar radiation and the heat balance, atmospheric statics and thermodynamics of dry
and moist air, water vapors and its thermodynamic effects, equation of atmospheric fluid

mechanic, the planetary boundary layer, atmospheric waves, tropical meteorology

217762 N133182IUVUIIYINA 3(3-0-6)
Atmospheric Modelling

Roulviidasitunau : 1.40U. 761 (217761)

aunsndanudaumamans aunslusuilufidaieinuasitamsanau ftaluiuauou
LATLUIR HALRAUAILAYYBIANNTLTIDYNUSE DY aunsuassduifiewemamansusseinie
nszurumslutuveuin N1398NWUULALNNTUTLYNALUUTIADY

Thermodynamic energy equations, momentum equation in cartesian and spherical
coordinates, horizontal and vertical coordinates, numerical solutions to partial equations,
finite-difference equations of atmospheric dynamics, boundary-layer processes, model design

and applications
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217763 nsUsziiiuntsiAsunlasgiiannie 3(3-0-6)
Climate Change Assessment
Roulvfidawinunou : 1d

NTEUIUNITVRITEVUNTBINIA KUUTIA09TINTA IBnstedIu adantdlumuidenia

a

nilone ﬂ’]iLﬂgEJuLLUaQQﬁmﬂ’]ﬂLLazwaﬂiz‘VlU ﬁﬂwéjﬂmmﬁﬁaqmmmﬁ
Process of climate system, climate modeling, downscaling method, statistical climate
method, climate change and its impacts, climate research skill
217773 aasuasiAuAansUsTYnd 3(3-0-6)
Laser and Applied Optics
Rouledidesrtuniou : il
Faumansyagiu Judrumeirumand seuuiawees lugiawosnaiauaans gunsalans

'
v o W s

At virumansUssnALazmalulagniuas
Fundamental optics, optical components, laser system, optical modulators,

semiconductor devices and applied optics and optical technology

217775 UINTINGIMNWIAUAIEAS 3(3-0-6)
Optical Metrology
a ay 1 1 1
Woulundasrunay : lud
ANNEIAYVBINATINY W WAAUAIEAT RSN TLALNATAT VS ULINTINGINNTIAUAERNS
wagmMsUszenaly

Important of optical metrology, principles and techniques for optical metrology and

practical applications

217781 in3aasaBadunuuninuding 3(3-0-6)
Radio Frequency Linear Accerator
Reulviidasiunou : mumnuiuveUveINIAInN
UMhUeAI eI IeYMALIUANNEINY (91diev) viethadu Inssduies Tasaadiandadse
uasiiiandulaynsdsnuidsesnduamuiing SunsiteesdioyniauarauisLuUALA
Ing MseenuuuuazmAlulaBnsaeiesududuuuauding uasmsussgnilaiaasudadu
LUUATIEINg

Introduction to radio frequency (RF) particle linear accelerator, waveguide, resonant

cavities, accelerating structures, Sources and power transmission of radio frequency wave,
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interaction of the particle beam with radio frequency accelerating field, design and fabrication
technology of radio frequency linear accelerators, and applications of radio frequency linear

accelerators

217782 n3EUIUNITElaRaULaTNANENEINTUAALUSIE 3(3-0-6)
lon Beam and Plasma Processing for Material Modification
Noulvndesdiunauy : il

¥
A a o 1 o a

ﬁuimﬂalﬂmmé’umﬁ%miwdwaumﬂﬁ’uwumaaq wrasnLdnlossulaznaiauinay
dnwazianz mMatauUsaniRiBsinvesian msafeilduung madaleseiianiiunssuaunisd
lespunaznanaun mylnzidlessunaznatan msuszendlilugnainnssy Useiauieadu
ANUUABANE

Fundamentals of mechanisms of particle-surface interaction, ion and plasma sources
and their characteristics, property modifications of material surface, thin film deposition,

analytical techniques for ion beam/plasma-treated materials, ion beam and plasma analyses,

industrial applications, safety issues

217783 awasdiannsoudaszuaznisussgng 3(3-0-6)
Free-electron Lasers and Applications
= Sy ' : 1
wouluidasinunou : Ll
n1suRSIdnaynIniiuszy Ssderiuseiniaediannsou unainuinged Lalwes
dianaseudasy Miadvuaresdiannsoudaszeudunsisn nsUszendlfiamesdidnaseudase
Radiation from charged particles, coherent radiation, radiation sources, free-electron

lasers, transportation of infrared free-electron lasers, applications of free-electron lasers

217784 AUNINIAlNUUUUIAIUIAILAZNITNARDIMUUNISNTZAY  3(3-0-6)
AZNITATIAIN
(Time-Domain Spectroscopy and Pump-probe Experiments)
= Ay ' ' 1
woulvidasnrunauy : lufl
yauataanstuuliildudadunaznisdadasludiian nmsuandsduasiaesiaddu uniuay
LUAAYEIAUNEATALNTLUUIALL LAY UNUIWaEBUIARTaIatUNIASAINULUUlALLLLIAT WATNALAY
A A o o a a = A o ) v
wsesiladmsualunlasalnUuuulawuiin, weadawaziasodlodmSun1TMAaewuUNITNIEAULAL

N13953310 MIUszendaUnlnsalnUuuulniulaIuagN15NABIRUUNITNTLAULAZNTATITIN
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Nonlinear optics and timing synchronization, generation of short-pulsed radiation and
lasers, introduction and concept of time-domain spectroscopy, techniques and
instrumentation for time-domain spectroscopy, techniques and instrumentation for pump-
and-probe experiments, applications of time-domain spectroscopy and pump-and-probe

experiments

217785 AFndwanaun 3(3-0-6)

Plasma Physics

waulviidasriunon @ mumUTLYEUTRIdeu

ANUSUBRY ngulIatvesinguaznataun nsvuvetealuinguasnataun T

WAMARSYRINANANT  NITAATITINAIANT NITHATIBINAIENT wag NMTUTEENANAIEU
Introduction, Kinetic theory of gas and plasma, collisions in gas and plasma, plasma

electrodynamics, plasma discharges, plasma analysis and applications in plasma

217789 Wdaawizneildndussend 3(3-0-6)
Selected Topics in Applied Physics
Revlviidasriunou : mumnuiuveUvesaey
Fisesmsanuluesmsildnduszgndfiidseglunrwalaluiag i
Selected topics of current interest in applied physics, new developments and
experimental techniques
217795 Jgyiniaensianduszand 3(3-0-6)
Special Problems in Applied Physics
Reulviidasriuney : mumnuiureuvesaey
Hapmaiidnduszndseiugmionsenssufuaiilssunoumnouaziuinm

Advanced problems in applied physics, with assigned reading and consultation

217797 gnlinusUSeyyain 36 nuENA
Master’s Thesis

- ay 1 1 Y va o Y ' a a s 1a v =) IS 2/

Woulundaswiunau : lasveudfnidelasesainednususyavuad vieameideunsaunis

LEURURRYLALATIINEINUSUS
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217799 NN USUI Yy In 12 winein
Master’s Thesis

wauluidesuneu : lasueylfivdelasssiaud isameideundounisiaueidenazlnesem

225701 nadans 1 2(2-0-4)
Mechanics 1
d' t:l' k23 1 1 =3 ¥
waulunazdaswIunou : MUANUTILYEUVRIADY
LWIARYRINAANANTEIAY 91U WA LUUAY Lasngu)niseysng nainvesgauialuaes
wagauild NMsAFeUTLUULNINIA ksagudna1e Jyymveaauiaes waysyuuiinangoud
Concepts of Newtonian mechanics, work, energy, momentum and conservation
theorem, dynamics of point mass in two and three dimensions, oscillatory motion, central

force, Kepler’s problems and moving coordinate systems

225702 NAAENS 2 2(2-0-4)
Mechanics 2
Roulvfiasdasiudau : 1.4 701 (225701)
JTUUYDIBUNA ﬂmﬂ?{auﬁmaqi’mtﬁm%a NAMENIAINIIUY Laznamansualialaiieu

System of particles, rigid body motion, Lagrangian mechanics and Hamiltonian mechanics

225703 WandauFounasidndaalua 2(2-0-4)
Thermal Physics and Modern Physics
Rowlafiazdowinunou : auALALY U

ANuToukazantinIemNuTouvesdas ngauunamans Andanvnarans  waurady
Aauaynasuignia eadulavesiidndealvi sssuwAnnudundunazeynia wuudians
ozpo namansmousiulowu Manddundes

Heat and thermal properties of matter, thermodynamics laws, thermodynamic

potentials, phase diagrams and phase transition, origin of modern physics, wave and particle

nature, atomic model, basic quantum mechanics, and nuclear physics.
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225704 naFanSAUAN 2(2-0-4)
Quantum Mechanics
Roulafiazdeswitunau : v.aw. 703 (225703)
numunacmaniaeuiutedy adnmansvasnaransaieusy ssuuniedn Tuwmusy

a U L4 s

LN ANYAUTNATN uayalu

Review of fundamental quantum mechanics, mathematics for quantum mechanics,

one-dimensional systems, angular momentum, central potentials, and spins

225705 uwshiwaniviln 1 2(2-0-4)
Electromagnetism 1
Roulafiazdoswitunou mumwmﬁwammﬂaau
Tiedin wallafmdlunmsmandnglui aullnilugans wimvdnaiauazauuusivanlueaans
Electrostatics, special techniques for calculating potentials, electric fields in matter,

magnetostatics and magnetic fields in matter

225706 wiimanlniin 2 2(2-0-4)
Electromagnetism 2
Roulefiazdesstunou : v.am. 705 (225705)
waeanslilfin pduudindnludin nnsukfsdwsimanlai wazn1sUszgnddunsfzen
waltanlwil
Electrodynamics, electromagnetic waves, electromagnetic radiation and applications of

electromagnetic interaction

225707 NSNNABILAZNITIDNLUUNITNAADINSNANE 1(0-3-3)
Experimentation and Experimental Designs in Physics
Roulvfiasdasinunion : mmmﬁmﬁm}awaﬂﬁﬁau
wdnnsTakaznaaenaildnd anulduiuvewresnsin nslessmnunanadeu
WAy N1INAABINNAENE
Principles of measurement and experimentation in physics, uncertainties of

measurements, error analysis, and experiments in physics
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225708 NMSNAABINANAIMIUNTFOUMULUINIEZIANANEN 1(0-3-0)
Experimentation in Physics for Teaching STEM Education Approach
Roulafiazdesitunau : 2.an. 707 (225707)
manasesiANdiuge wasdinuedmiunsaoumuusansiuAnuniduiiand

Experimentation in advanced physics, skills for teaching (STEM) education with physics focus

225711 nsapuidndanuuiuInenisiseuiiden 2(2-0-4)
Active-Learning Approach In Physics Teaching
Reulvilazdosiuiou : mMumnuurouesaey
53TUMAVRINE AR TUAITRIUINTVRINSITBUNTAUTANS wWImeansiSeuiiBenly
TAnd donsaeunaruinnssunsBousiandidasn mawwu/adensaounazuinnssumadous
Wandesn wuliluadelninissnuildndfnw vingnsuazmatianisaeu
Nature of science and evolution in teaching and learning physics, active- learning
approach in physics, teaching materials and innovations of physics active learning,

developing/inventing teaching materials and innovations of physics active-learning, modern

trends in physics education, curriculum and teaching methods

225720 NUITEMIIURENARNEN 2(2-0-4)
Physics Education Research

a ay 1 1 =4 [
NE]Ul‘UVIWeNN’]uﬂ’e]u : mwmmmu%awawaau

unhanwdsemeinuiidnddnen nseunguiisndusefidnddnen seilouibuaznsinse
MAENdANYY AdeNAndAnwgvieaseu

Introduction to physics education research, theoretical framework for physics
education research, methodology and analysis in physics education research, physics

education research to classroom.

225791 dunuin1saauidnd 1 1(1-0-2)
Seminar in Physics Teaching 1
d' d' ¥ 1 1 =3 2
woulundasrunay : MUANUTILYRUYRILARY
AsUNEUBLALNSAUTUlALTNANY NEINUNAINUNINENS Mo saouiand NRAuWlY
115815 Waldiduwuinmslunisauslasasisrdanisauainide
Presentation and discussion by students about published physics or physics teaching

research leading to their proposed research topics
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225792 Fuuunisaoundnd 2 1(1-0-2)
Seminar in Physics Teaching 2
Soulviigasntuniou : 2.aW.791 (225791)

Msuausazn1saAUs1e Tneundne TuimdanetasiunIsauaIniIeY

Presentation and discussion by students in topics related to their research study.

206766 IdNAUAAIERTEIUTUNRNE 3(3-0-6)
Mathematical Methods in Physics
Reulviidasrunou : mumuiuveUvesaey
LVENFUAETFUUANNTRLEY NTHATIZATLINADT AUNSTRURUS ANdNuazaNIZLAL
Yolaimnaveu MATudnlsfgou
Matrices and systems of linear equations. Vector analysis. Differential equations.

Eigenvalue and boundary valued problems. Function of complex variables

225731 TniuazBidnnsaiinddmsuag 3(2-3-4)
Electricity and Electronics for Teacher
nl' d' ¥ 1 1 1
Woulvfidosunoun : Ll
995N TELanse 299l nsuaadu nsianaziaseesian1eliil gunsaluagleas
diannsedindiiugiu Adneadidnnsednd
DC circuits, AC circuits, electric measurement and measuring tools, electronic devices

and circuits, digital electronics

225743 Aandvasvaewda 3(3-0-6)
Physics of Solids
o Ay ' ' ] Y
woulufdasniunau : MUAMUTUYDUIDINFBY
WSIEAMTREITENINNDEMDY LASIASIHAN FUUR vedlane @15098711 auURnianIusay
anTRnIalvan animinelIngs
Bonds between atom, crystal structures, electrical properties of metals,

semiconductors, thermal properties, magnetic properties, superconductivity
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225748 Tanuaganan 3(3-0-6)
The Earth and the Universe
Rouledidessitunou : 1l
Tanuaznsiasuutas ssdlnnauagssdluseid usseania giienauazanfitennia nng
WAUILUIAANIATIFIEAT NTINANTIDINN AN REL ANIONTUATIZUUATT LBNANINE qUﬂiaj
NITIFaasiazialulatoinia
Earth and its changing surface, lithosphere and geological time, atmosphere, climate
and weather, the development in astronomy, celestial sphere, solar system, star and stellar
systems, cosmology, astronomical instruments and space technology
225799 ANYTNUSUI Yy In 12 wuaghn
Master’s Thesis

Rauluidewunau : lWiumseydiiidelassiua Weamzlsundeuiunsaueritauaslesese
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