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wangasanvIvdnd
dnnendesinusedylunnmndneimldlidesnin 30 wihedn s1eduly
mnag e lddesnin 98 wileln waysngdvlusmaividenidsitesnin 6 wulehn
lneimheinTiunasavananslitdesndn 134 wiedn
1. vaadndnwily Swaulsitdesndn 30 wiefn (grieazidenmh 8-13)
2. vundvante  Iwulitdesndt 98 wulein Usenaume 2 nguivn
2.1 F¥NU I 29 wenn Usenauniy

511101  umafaea 1 3(3-0-6)
(Calculus 1)

511102  uAaAad 2 3(3-0-6)
(Calculus 1)

512101 Fvewihly 3(3-0-6)
(General Biology)

512102 UfoRnsTvaneily 1(0-3-0)
(General Biology Laboratory)

513101 pfivhly 1 3(3-0-6)
(General Chemistry 1)

513102 advily 2 3(3-0-6)
(General Chemistry II)

513103 UftRnisiadivialy 1 1(0-3-0)
(General Chemistry Laboratory 1)

513104 UjTRnsiedivial 2 1(0-3-0)
(General Chemistry Laboratory II)

514101  Wandvilu 1 3(3-0-6)
(General Physics 1)

514102 #andvily 2 3(3-0-6)
(General Physics 1)

514103 UfdRmsiandialy 1 1(0-3-0)
(General Physics Laboratory I)

514 104 UFTRnsHANdALY 2 1(0-3-0)
(General Physics Laboratory II)

516161 meufmedidesiudmsuiniland 3(2-3-4)

(Introduction to Computer for Physicists)
2.2 3 manizanu 91U Bitesni 69 wulwin Usynauniy
2.2.1 3v109AU U 51 wiehn
514 201  nafmEns 1 4(4-0-8)

(Mechanics 1)



514 202

514 203

514 204

514 205

514 206

514 207

514 208

514 209

514 281

514 282

514 283

514 301

514 302

514 381

514 382

514 392

514 491

514 493

ar

diannsednd
(Electronics)
WandBentinarans 1
(Mathematical Physics 1)
Handvily 3

(General Physics i)
NaAAATAIDURN 1
(Quantum Mechanics 1)
wdidnlad 1
(Electromagnetism 1)
Wandgenusou
(Thermal Physics)
Wandlufauing
(Physics in Silpakorn)
msTauaziaiesile

(Measurement and Instrumentation)

UfuRnsBidnnseling
(Electronics Laboratory)
UFTRn ANl 3

(General Physics Laboratory IIl)
UfURNsuslimdnlaiil
(Electromagnetism Laboratory)
AALLAZNNTE

(Waves and Vibrations)
Handanuzvesdaded

(Introduction to Solid State Physics)

UfURMsRANdTugs 1

(Advanced Laboratory in Physics I)
ﬂﬁﬁ@mﬁlﬁnésﬁuqq 2

(Advanced Laboratory in Physics II)
Mudsngudmiuasinainiaiand
(English for Publications in Physics)
Fuun

(Seminar)

1AT9UITY

(Research Project)

3(3-0-6)

3(3-0-6)

3(3-0-6)

4(4-0-8)

4(4-0-8)

4(6-0-8)

1(1-0-2)

3(3-0-6)

1(0-3-0)

1(0-3-0)

1(0-3-0)

3(3-0-6)

3(3-0-6)

2(0-6-0)

2(0-6-0)

3(3-0-6)

1(0-2-1)

2(0-4-2)



515 201

511 205

514 115

514 311

514 312

514 313

514 314

514 315

514 316

514 321

514 322

514 323

514 331

514 332

514 333

514 334

514 335

48

anmnugIy
(Elementary Statistics)

AtInFARSAMSULNNENE
(Mathematics for Physicists)
BSBIAMRNIENTINYFERSwaTmALULaT

(Selected Topics in Science and Technology)

ANSIANANSLUDIAU
(Introduction to Astronomy)
AaAndvasslunwudulosnu

(Introduction to Physics of Remote Sensing)

Nandussernedesdu
(Introduction to Atmospheric Physics)
anfening o

(Introduction to Meteorology)
nafansvatlaLaznsUsEeNd
(Fluid Mechanics and Applications)
WarAnSUIIEN A Badi
(Introduction to Atmospheric Dynamics)
NAUANENS

(Optics)

dloufrhuaad oy
(Introduction to Fiber Optics)
weiidowy

(Introduction to Lasers)

nafmans 2

(Mechanics 1)

wilwdnllda 2

(Electromagnetism 1)
NAAAATAIDUAL 2

(Quantum Mechanics 1)
Wandgenilnenans 2
(Mathematical Physics II)
FEnsliilwieduuideu

(Introduction to Finite Element Methods)

3(2-2-5)

2.2.2 3yndean uwulitdesnii 18 weda Inadenainsiedvseldll

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



514 336

514 337

514 338

514 341

514 342

514 343

514 344

514 351

514 352

514 353

514 354

514 355

514 356

514 357

514 361

514 362

514 371

514 383

49

TAndveuii oy

(Introduction to Theoretical Physics)

N YN FUANSANILAY

(Special theory of relativity)
nuduinsniwily

(General theory of relativity)
nMsehemaudoudedi

(Introduction to Heat Transfer)
wialuladgnenasnuauiou

(Thermal Energy Technology)

WANUAY

(Wind Energy)

waduaenfingidead

(Introduction to Solar Cells)
wialulaggyainia

(Vacuum Technology)

Saneandidowi

(Introduction to Materials Science)
waanasoindviiafduuisiazinalulad
(Thin Film Photovoltaics and Technology)
anshasniBuvIdUaua

(Luminescent Organic Semiconductors)
Nandduuradody

(Introduction to Thin Film Physics)
nsfnudnuusiamevesTagdosdu
(Introduction to Materials Characterization)
Wandludgualaans

(Physics in Gemology)
nslusunsupauiamasdmsutniand
(Computer Programming for Physicists)
Nandidamurnadowiu

(Introduction to Computational Physics)
Adviadiannselinduazlulasaoulnsaiass
(Digital Electronics and Microcontrollers)
mMs¥aduiidndusseniadosy

(Introduction to Measurement in Atmospheric Physics)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-4)

3(3-0-6)

3(3-0-6)

1(0-3-0)
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514 384 Yfuanslulssinau 3(2-3-4)
(Workshop Practice)

514 441 WAUNYWILY 3(3-0-6)
(Renewable Energy)

510442 weluladnderuuasefinglusuuvuanufeurdoy 3(3-0-6)
(Introduction to Solar Thermal Technology)

514451 WaAndansiath 3(3-0-6)
(Semiconductor Physics)

514452 msdsnuuvesisdienddmiuTannvmdn 3(3-0-6)
(X-ray Diffraction for Polycrystalline Materials)

514481  Beadmanienailand 1 3(3-0-6)
(Selected Topics in Physics 1)

514482 Beadmanienailand 2 3(3-0-6)
(Selected Topics in Physics 1)

514483 msfnudugenefiand 2(0-4-2)
(Advanced Studies in Physics)

514 495  ASAN9U 1(lsifendn 90 Halua)

(Practical Training)
514 496  @WA9ANY 6(litiounin 600 F3Lw)

(Co-operative Education)

3. wwandvndeneds wubivdesnin 6 wiiehin

Thdend@nwildannnseivluseduuiyyniiidaasuluiminededauins
wiereirvesdatudy q Aldsuanuiureunnanenssunisusesiauginetrans &
thdnwudendnwiseivluividenvesmnaiviamzazdoniluandssduindsvemn
ey ThiAvangiuremnaiviameiie dWensaaeudeulunisdnianisane

wnewn  Mstunheinlusdagnuaninlidudusedn ssentunieinneivle
v iUl isaswmanaiulidla
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uNuNANYIMANgAsAIY I WEN

N 1 aensAned 1

AN Fosredw JIUURULAN
U-Y-1
SU101 AavzAaung 3(3-0-6)
SU201 Mwangulugadiva 3(2-2-5)
511 101 uARASH 1 3(3-0-6)
512 101 FAnevily 3(3-0-6)
512 102 UFtAnsTAneg iy 1(0-3-0)
513 101 wiivly 1 3(3-0-6)
513 103 UjtRnsadivialy 1 1(0-3-0)
514 101 Handvialy 1 3(3-0-6)
514 103 UFTRnAEndTL 1 1(0-3-0)
FAUIIUIY 21

N 1 aensaned 2

IV Fosre3an UIUAUBAR
U-Y-1)
SU102 Aaunsaseassa 3(3-0-6)
SU202 mmé’aﬂqmﬁamsﬁamimmma 3(2-2-5)
511 102 WARANE 2 3(3-0-6)
513 102 Wil 2 3(3-0-6)
513 104 UftRnsaiivialy 2 1(0-3-0)
514 102 Wandvily 2 3(3-0-6)
514 104 UFTRN AN 2 1(0-3-0)
514 161 Aevfameidawdudmuiniiand 3(2-3-4)
FAUIIUIY 20




52

uNuNANYIMANgAsAIY I WEN

N 2 aensAned 1

WA Fosreiwn IIUIURULAN
(U-Y-1)
SU301 walosAug 3(3-0-6)
514 201 naans 1 4(4-0-8)
514 202 dannsednd 3(3-0-6)
514 203 Wandtepdinenans 1 3(3-0-6)
514 204 Wandvily 3 3(3-0-6)
514 208 Wandludauing 1(1-0-2)
514 281 UfuRnsBdnnseling 1(0-3-0)
514 282 UFtRmsHANdTLY 3 1(0-3-0)
FAUTIIUIY 19
W 2 aamsdnendi 2
eIV Fosre3an I1UIURULAR
U-Y-4)

SU203 Vinvemsdeanseeadeasse 3(3-0-6)
SU401 asduguseneunsiduindeusneuiansau 3(3-0-6)
514 205 NaAENIAIUAL 1 4(4-0-8)
514 206 ushdnlalia 1 4(4-0-8)
514 207 Wandgemusou 4(4-0-8)
514 209 mMyTauaziasesile 3(3-0-6)
514 283 U RN swiwan i 1(0-3-0)

SAUIIUIU

22
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uNuNANYIMANgAsAIY I WEN

N 3 aansAned 1

WA Fosredw IIUIURULAN
(U-Y-1)
SuU402 UINTIULAZNTODNUUY 3(3-0-6)
514 301 AALLAZNNTEY 3(3-0-6)
514 302 Handaauzvewdaodu 3(3-0-6)
514 381 UfURMIHANdduge 1 2(0-6-0)
514 392 MuSangudmiuisiurinididnd 3(3-0-6)
515 201 afniugy 3(2-2-5)
SUXXX Fudonlunuandudnevialy 3
FAUIIUIY 20
I 3 aamsdnendi 2
eIV Fosre3an F1UIURULAAN
U-Y-4)
514 382 UftRnsANdduge 2 2(0-6-0)
SUXXX Sgdenlumnadudneiiily 3
------ FndenTumnAIvT AN 12
—————— A deNLES 3
FAUTIIUIY 20
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uNuNANYIMANgAsAIY I WEN

N 4 aensAned 1

WV Fosre3an F1UIURULAAR
(v-Y-1)
------ FndenumneAIT AN 6
U 6
W 4 saamsdnendi 2
IWEIV Fosre3an F1UIURULAR
v-Y-1)
514 491 duuun 1(0-2-1)
514 493 1AS9UITY 2(0-4-2)
------ A a0NLES 3
FAUIIUIY 6




514 101

514 102

514 103

514 104

514 114

514 161

240

A9 U183 BIEVIVNENE

Wandlu 1 3(3-0-6)
(General Physics I)

namansveseynAtazingnie autivesaas namanivesvadlva nqwj
Jarvesia weslulauling nmsduuazadu 1des

Mechanics of particles and rigid bodies. Properties of matter. Fluid
mechanics. Kinetic theory of gases. Thermodynamics. Vibrations and waves.
Sound.

Handalu 2 3(3-0-6)
(General Physics 1)

aunalifn aunuimin sastiiidesiu Vieumans #andgelml

Electric Field. Magnetic Field. Basic Electrical Circuit. Optics. Modern
Physics.

UftRnsAEndmaly 1 1(0-3-0)

(General Physics Laboratory 1)

AerTsduneu : 514 101 Wandihly 1 wieeradeundeudulitesndn 10 &Uand
nMsneassiidenadasiuiionilusiedan 514 101 Wandvialu 1
Experiments related to the contents in 514 101 General Physics |.

UftAnsiEndnaly 2 1(0-3-0)

(General Physics Laboratory II)

Aersdunou : 514 102 Wandihly 2 wieerauundeudulitdesnin 10 &Uans
nMsvnaesienndosiuiionilusieivn 514 102 andvily 2
Experiments related to the contents in 514 102 General Physics II.

FasRnanizneingrAaniuazinalulad 1(0-3-0)
(Selected Topics in Science and Technology)
nsfnuilmaassiienguiluideidnamemaingimaniuazmalulad
Experimental or theoretical studies on the selected topics in science and
technology.

4

ouunesilasfudmiuiniiand 3(2-3-4)
(Introduction to Computer for Physicists)

druvsznevvesneuiiames msideudensufiamesiugunsalseiag nns
WAlUTUNTUABNIABIAIENTYITEAUAY FanwIsUTEINANARA BavlkisnTen1y
AU FONLIFUNAUDITY

Components of a computer. Computer interfacing with peripherals.
Computer programs development using high-level languages. Word processing
software. Spreadsheet software. Presentation software.



514 201

514 202

514 203

514 204

241

naeans 1 4(4-0-8)
(Mechanics 1)
Fdfadunew : 514 101 Handvly 1

naranswuudafy n1sdu nswndeudilunseus1eddldides nsindeudives
%UU@ummLaﬁ'ﬁ]qLL%ﬁLﬂ%ﬁ LLi\‘i@u&jﬂaN NaFENsLULaINTaIILasLUULENan Y
o

Newtonian mechanics. Vibrations. Motion in non-inertial frame. Motion
of a system of particles and rigid bodies. Central force. Lagrangian and

Hamiltonian mechanics.

dinnsatlind 3(3-0-6)
(Electronics)
Aradunew : 514 102 AndMly 2

*514 281 UfURMsBianvseling

* 91assuniouiula

N5ATIemRsiiinsslanss n1siaszieasiiihnssuaadu aunsalans

A lelenuaznisuszynd niudamefuaznisuszynd eevuonduaznis
Uszgnel

DC circuit analysis. AC circuit analysis. Semiconductor devices. Diodes

and applications. Transistors and applications. Op-amps and applications.

Aanddentinaans 1 3(3-0-6)
(Mathematical Physics I)
Judeduneu : 511 102 upaAqd 2

Ly

AUN15 BB YIUS aun1silveyiusdes YelymiArvey Linweosuaanda

v Y

aunsuNaNIsUasa A BLas Sy
Differential equations. Partial differential equations. Boundary value

problems. Vector calculus. Laplace and Fourier series.

Wandlu 3 3(3-0-6)
(General Physics IlI)
Jyadunew : 514 102 MAndvil 2
nouiduivsamiivens Wnou eduaans lnssadvesnou Handesnou Tassad
Tuanawazaunesy #dndlundes Wuszluvowds nguiuaundsnuveivauds
The special theory of relativity. Photons. Matter waves. Atomic
structures. Atomic physics. Molecular structures and spectra. Nuclear physics.
Bonding in solids. Energy band theory of solids.



514 205

514 206

514 207

242

NaANEASAUAY 1 4(4-0-8)
(Quantum Mechanics 1)
Fudadiurion : 514 204 Fidndvialu 3

wunfAndesuresnamaninioudu fleaiduadu aunisvisefasesly 1 94
naudnduaziunedng fundenineisuedn Ysglisadin namansateusuwuy
Towalswes nam@nsluving  aun1susenaweosiu 3 46 szeoulalasiau T
UALTLLATEU

Basic concepts of quantum mechanics. Wave function. One-dimensional
Schrodinger equation. Potential wells and barriers. Harmonic oscillator. Hilbert
space. Operator formalism of quantum mechanics. Matrix mechanics. Three-
dimensional Schrodinger equation. Hydrogen atom. Angular momentum and
spin.

wahiwaniniia 1 4(4-0-8)
(Electromagnetism 1)
Adafunion 1 514 102 WaAndval 2
* 514 283 UjURNsullman i
* gralsuunsouiula
auruliiads Al wdsuldi 38vren1n Arswendunys
awliluaasuazdymaney awuwivinadn deulvveunudindnads
aunuwiwmdnluaans nswderduwimdnliin aunisuundinad nguinestis
duwsinanlihlugganawasluams
Electrostatic fields. Electric potential.  Electric energy. Methods of
images. Separation of variables. Electric fields in matter and boundary-value
problems. Magnetostatic fields. Magnetostatic boundary conditions. Magnetic
fields in matter. Electromagnetic induction. Maxwell's equations. Poynting’s
theorem. Electromagnetic wave in vacuum and in matter.

Wandidenanuiou 4(4-0-8)
(Thermal Physics)
JudeAuneu : 511 101 wAaAsd 1
514 101 FAndMLYU 1

ndnuiEndidenuieu ngueneslulaunind wdessudanufouuay
w3oehAnEy niiudaszuazmeslulaunfindiduall adfluaddul adf
AIDUAL

Energy in thermal physics. Laws of thermodynamics. Heat engines and
refrigerators. Free energy and chemical thermodynamics. Boltzmann statistics.

Quantum statistics.



514 208

514 209

514 281

514 282

514 283

243

AandluRauins 1(1-0-2)
(Physics in Silpakorn)

a s

wyuaiiraulaludagiunisfidndvesniadniand anzineraians
unIne1deAaling Usznauniy Wandasieans Wandusseania iaudtans
Wandngud Wandwasnu Janeans Wandigadwn

Fields of current interests in physics of the department of physics, faculty
of science, Silpakorn university include astrophysics, atmospheric physics,
optics, theoretical physics, energy physics, materials science, computational

physics.

nsianaziadasilo 3(3-0-6)
(Measurement and Instrumentation)
Jdaduneu : 514 202 Sdnnseilnd
514 281 UjuRnsdidnnsetind

wanmsTalesdu wuwed wissdletannena wisslieTamsli wissile
Somnanad wnsesloTavnemnudeu wissleanus

Measurement principles. Sensors. Mechanical instrumentation. Electrical
instrumentation. Optical instrumentation. Thermal instrumentation. Pressure

instrumentation.

UfuRmsBiannsedind 1(0-3-0)

(Electronics Laboratory)

JndeAunay : 514 202 aLﬁﬂ%Eaﬁﬂﬁ wivonassunseniulitesnin 10 a1
mMsvmaesiigonndastuidionlusiedn 514 202 3idnvsedind
Experiments related to the contents in 514 202 Electronics.

UftRnsiandmaly 3 1(0-3-0)

(General Physics Laboratory )

JdeAunay ; 514 204 Wﬁﬂﬁﬂiﬂﬂ 3 yeppnassunseunulitesnin 10 dUau
mMsnnaesfidenadastuiliomlusiedvn 514 204 Fandill 3
Experiments related to the contents in 514 204 General Physics IlI.

U{URNMsusimaniid 1(0-3-0)

(Electromagnetism Laboratory)

Fudeduneu : 514 206 wiwanlndlh 1 vSeenaseunseuiuliitesnin 10 &Uank
nMsvnaesfienndasiuiionlusieivn 514 206 uslwdnlui 1
Experiments related to the contents in 514 206 Electromagnetism I.



514 301

514 302

514 311

514 312

514 313

244

AAULAZNNTEY 3(3-0-6)
(Waves and Vibrations)
Adaduniew : 514 101 WAVl 1

AAUNE NM3LNI908198a5E nsuntan1eliusenseyih nsasviou nswauaduy
aauly 2 5 Tnalsiedu ﬂ’]iLWliﬂa’e)(ﬂLLazﬂ’]iLgﬁJ’JLuu

Mechanical Waves. Free oscillations. Forced oscillations. Reflections.
Modulations. Wave in two dimensions. Polarization. Interference and diffraction.

Nandaauzvaudadodu 3(3-0-6)
(Introduction to Solid State Physics)
109AUNDY : 514 205 nafansAIBUAN 1
514 207 WANALTA3OY

Tassasandn nadeavulundnuazuaniisdiundy fusslundn n1sduves
nanuazlnueu IusulazautiBinuioureswsauds neidianasoudassias
auURvadlane nguiuaunasusazautinislnihvosveuds

Crystal structures. Crystal diffraction and reciprocal lattice. Crystal
bonding. Crystal vibrations and phonons. Phonons and thermal properties of
solids. Free electron theory and properties of metals. Energy band theory and
electrical properties of solids.

asrenansilasdu 3(3-0-6)
(Introduction to Astronomy)
UsAUnNeY : 514 201 narans 1

lanuagviosih ssuugior agny wnwand wnaw

The earth and sky. The solar system. Stars. Galaxies. The universe.

NandvosTlamanadosdu 3(3-0-6)
(Introduction to Physics of Remote Sensing)
wdnnsmeiandifenduslumeudannauiieulaeiudunseuiunisur
$98 szuuinuiufindeyauaznisuszanananin
Physical principles of satellite remote sensing with emphasis on radiation
processes. Data acquisition systems and image processing.

Handussernadosdu 3(3-0-6)
(Introduction to Atmospheric Physics)
Jyadunew : 514 101 Handvialu 1

29AUTZNIUVDIUTTBNNA Woslulaurdindueussoinia Sadluussene
Doy AEELLNLELR LY warnansusseanalesdiu nsidsuudasanm
niene

Compositions of the atmosphere. Atmospheric thermodynamics. Basic
of atmospheric radiation. Aerosol and Cloud. Basic of atmospheric dynamics.
Climate change.



514 314

514 315

514 316

245

anfeuinendosdu 3(3-0-6)
(Introduction to Meteorology)
dedunau : 514 201 namans 1
* 514 207 Wandigannuiou
* gralspunsouniula
lanlagusseInNe ﬁ'J']JJ%uiuU'ﬁEJ']ﬂ']ﬁ AIAIULUL LEDYSANUDIUTTEINA
LAENTNAWY AUNARINIALAEAY USINGN1TainIsasdeaineg)
The earth and atmosphere. Atmospheric moisture. Condensation.
Atmospheric stability and cloud development. Air pressure and wind.

Meteorological phenomena.

naAansvaslvianaznsUszand 3(3-0-6)
(Fluid Mechanics and Applications)
FwTeAuneu : 514 201 namans 1
514 203 W@ndLBAtinFans 1

Adeunasauantfvesvetiva AnuduLazaineansvetiva aatmans
Ya3lva auNITLUSUAFRAZANNITNEIUY NTIATIERlUUANLaESEUUNIS g
N153ATILMTIALAN1TI180 N15ianieluy Nsimseideyiusvainisiva
Ye3uedlna n1slianiousn Msluakuusne

Definition and properties of fluid. Pressure and fluid statics. Fluid
kinematics. Bernoulli and energy equations. Momentum analysis and flow
systems. Dimensional analysis and simulation. Internal flow. Differential

analysis of fluid flow. External flow. Compressible flow.

warnansusseImAlasdu 3(3-0-6)
(Introduction to Atmospheric Dynamics)
Jdeduneu : 511 101 wAaAsd 1
514 101 FandlY 1

dyfoun19galloningl @an1IENaUNNAAIAASYBIUITEINIA FUNTT
an1ie aunavasluaain LLiﬁﬁugmiumimmﬁ au aun1sn1siadeudlu
ussEINIe MseydnEnaemea matszgndlfidosiurmamaniusseinia

Meteorological conventions. Thermodynamic state of the atmosphere.
Equation of state. Hydrostatic equilibrium.  Fundamental forces in the
atmosphere. Winds. Equations of motion in the atmosphere. Conservation of

air mass. Fundamental applications of atmospheric dynamics.



514 321

514 322

514 323

514 331

246

NAUAIENS 3(3-0-6)
(Optics)
Fpadunew : 514 102 Wandvily 2

Mﬁumammmmﬂmm AIMUAINLLAS ﬂ?iLLm“U ﬂ?ﬁ@ﬁ]ﬂLL‘U‘ULE‘I‘Uﬁ V]ﬁuaﬂﬂim
ﬂ?i’)@ﬂ’JWNLﬂJNLLﬁQ NNILLNINEDN wﬂuaumasma‘limm ﬂ'ﬁLaEJ’JLU‘ULLUULW?W‘IEI@LW@?
Lﬂiﬁ]ﬁ]\‘iLaﬁJ’JLUu ﬂ’ﬁﬂﬂﬂauuﬁ\‘iLLﬁuﬂWiﬂiuL‘NLLﬁ\‘i Iwaﬂsmﬁuu LaLGU’e)iLU’e]W]u
lalans mumamuuﬂmmuauua ﬂ'ﬁﬂEﬂLLﬁﬂ

Geometrical optics. Aberration and correction. Lens design. Optical
instruments. Photometry. Interference. Optical interferometry. Fraunhofer
diffraction. Diffraction grating. Light absorption and scattering. Polarization.
Basics lasers. Holography. Nonlinear optics and the modulation of lights.

duleudaiuaadesdu 3(3-0-6)
(Introduction to Fiber Optics)
AdeAuieu : 514 102 Waﬂamlﬂ 2

miaamimmmwamu ﬂmaﬂwm mmmamaﬂumau’mau wnrasnLia
LL?NLLau‘Vi’J’J@ﬁ?ﬁi‘UﬂWiﬁ@ﬁ?iN’]‘NLﬁue{,SLLﬂ’]‘lﬂLL?N G]’]LLU?WU%’]USU’ENL?{UIEJLLWJ
Yuds nsuankaznsnaasuldulonnidiuas se UUﬂ’]iﬁ@ﬁ’ﬁ%’NLLﬁﬂ PEAYAY)
w3nvngdulouiiwas e sidulowiiea

Introduction to optical communication. Propagation characteristics in
optical waveguide. Optical source and detector for fiber communication.
Fundamental parameters of optical fiber. Production and testing of optical
fiber. Optical communication system. Optical fiber network systems. Optical
fiber sensors.

iwwasiiosdu 3(3-0-6)
(Introduction to Lasers)
Arladunew : 514 102 Tandvnly 2

Snvazianizvedaiwes ndniugiuvenawed Lowinavonawed s
Anwdatienvinavenawes vlnvedaaiazmsussend

Characteristics of lasers. Basic principles of lasers. Laser output.

Modification of laser output. Types of lasers and applications.

naAEan3 2 3(3-0-6)
(Mechanics 1)
J10sAuneU : 514 201 narans 1
FauA1ans JuuuAuLaslULUANENN NENIU NAMIEATIUUAINTINTLAL
wuuusladu namansvasinginga NuesveIRMEeY aun1soesans
Kinematics. Momentum and angular momentum. Energy. Lagrangian and
Hamiltonian Mechanics. Dynamics of rigid bodies. Inertia tensor. Euler’s

equations.



514 332

514 333

514 334

514 335
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usiwanlni 2 3(3-0-6)
(Electromagnetism II)
FwteAuneu : 514 203 WAndTadinaans 1

514 206 waiwmanlnii 1

nFruwazluiuduresauinwihvndnludn weedduinnesd Al
wiwdnlih  nnsasiieuwaznisdsinuresrduwivanininfisessevesiinaiiln?
Anvnidadu nsasvouvesrduindnlniihiisessevesiailiih Anudnis
awds viethedu Anduuuainansuazdnduuunnmes dndminuagdndinamin
NISUHSIE

Energy and momentum of electromagnetic fields. Poynting vector.
Electromagnetic wave. Reflection and transmission of electromagnetic waves
at a boundary of linear dielectric media. Reflection of electromagnetic waves
on a conducting surface. Skin depth. Transmission lines. Waveguides. Scalar
and vector potentials. Retarded and advanced potentials. Radiation.

NAANENIADUAN 2 3(3-0-6)
(Quantum Mechanics II)
F109AUNDY : 514 205 nafansAIBUAN 1
svuvveseynATimilontu naufinissuniuuuulitufune msulsiu
'3'§miﬂizmmﬁm%’uamuz‘ﬁ'gﬂﬁﬂ mwﬁmiiummwusﬁuﬁunm NINTLLA
Systems of identical particles. Time-independent perturbation theory.
Variational method. WKB approximation.  Time- dependent perturbation

theory. Scattering.

Wandidentinanans 2 3(3-0-6)
(Mathematical Physics II)
Aundaduneu : 514 203 Tandilsadnmans 1

ilafduiivey Autasdy unandavesnisulsiu

Special functions. Probability. Calculus of variations.

Bnsiluiedwuiidosdu 3(3-0-6)
(Introduction to Finite Element Methods)

FugruresnsiWluiefund aunsiugudseyiusfiiedos nisadhs
aunsiluiedmuy Msieszlayminluriediuun nMsuUtediuu MsAvum
Foulvveuwn nmsmuamastymlnluiediuw

Basic principles of finite element methods. Fundamental differential
equations. Development of finite element equations. Analysis of finite
element problems.  Generation of finite element mesh. Description of

boundary conditions. Solutions of finite element problems.



514 336

514 337

514 338

514 341
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Nandvnuiidesdu 3(3-0-6)
(Introduction to Theoretical Physics)

Jumsnssuazauny ndnmsliuysiasy ngeyinsuazauinns uuudiaes
Wnsguvesiidndeynia lenaw WdndeuniAwazdinsaine

Interactions and fields. Invariance principles. Conservation laws and
symmetries. Standard model of particle physics. Universe. Particle physics and
cosmology.

VOB FURNTANALAY 3(3-0-6)
(Special Theory of Relativity)

nguesiafu nsoudedados mauvainidideu duisnimuesiafu ng
noaedlufadu-uasid danadvesduinsa iy n1suUasaeisud saurmansil
AUANSAN NITVAVDITEHTNI A1TDATENIAT NarInIAdiuaeNan IWsnnes
AULATIIALAT ALY e suardynsaliyd wimaniniluguainia aunis
windag

Newton’s laws. Inertial frames of reference. Galilean transformation.
Newtonian relativity. Michelson-Morley’s experiment. Postulations of special
relativity. Lorentz transformation. Relativistic kinematics. Length contraction.
Time dilation. Minkowski spacetime. Four-vectors. Equivalence of mass and
energy. Tensor and index notation. Electromagnetism in vacuum. Maxwell’ s
equations.

nufiduinsawiily 3(3-0-6)
(General theory of relativity)
WTaRURoU : 514 337 NuRdURNsANTLeY
Luillnad uAaadavenulees nanANaNYa MUY sHA Ul
aunisauulevalal nmsUszunaieilasvesaunsauiulevdlnl nawasvisedasn
siguin Manadeunuiduivsa il Aduanaliuig Snsnainendoy
Manifolds. Tensor calculus. Equivalence principle. Energy-momentum
tensor. Einstein field equations. Weak-field approximation of Einstein field
equations. Schwarzschild solution. Black holes. General relativity tests.
Gravitational waves. Introduction to cosmology.

msanemaadoudosdu 3(3-0-6)
(Introduction to Heat Transfer)
daduniou : 514 102 Handvily 2
514 203 WandiBsnalneans 1
nsaudeudesdu Augiunistismauieudienisniauounuy

TifunazuuUssINR fugruvesnmssemanuieulasnstemsa

Introduction to heat conduction. Fundamental of heat transfer by forced
and natural convection. Basic of heat transfer by radiation.



514 342

514 343

514 344

514 351
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WMAlUlagNIINAIIIUAMUTDU 3(3-0-6)
(Thermal Energy Technology)

NANNINANHSDULAT AN UANNSEN NsAnAUNSIIUAILSou N15iA
Aswdenuaudou wmalulainisanainudy waluladnisduniy welulad
BUNTUIA

Principles of Heat and thermal energy. Thermal energy storage. Thermal
energy management. Dehydration technology. Combustion technology.
Infrared technology.

WaLUAY 3(3-0-6)
(Wind Energy)

‘ﬁugm‘uadﬂWiLLUaQWé’Nmmﬂau NTIATIERAL T2UUMTHLUAINS Ul
nsusEend

Principles of wind energy conversion. Analysis of wind. Wind energy
conversion systems. Applications.

\waduasafindidasdu 3(3-0-6)
(Introduction to Solar Cells)

nEnnIsiuguTeseadiateniing msudneaduaseniing n1sUsznouuns
LWAALENDITNEG NITNAFDULHITIAALAIDNY N1T9NLUUTEUULNILYAALAIDNTnE
nsfnsaungaduatefing nsUszegnd

Basic principle of solar cells. Solar cell fabrication. Solar panel
construction. Solar cells testing. Design of solar cell systems. Solar panel

installation. Applications.

walulaggyeine 3(3-0-6)
(Vacuum Technology)
Fpadunen : 514 101 Handvaly 1

noufuiadmsumalulaggyyinia n1svilidsguyinia n1sinauds
anyunne WATANTIRTNWALN1IATITAOUNITT N1TRONLUULAZNTASITEUY
aeleyna ﬂ’]'ﬁﬂ'ﬁzqﬂﬁmwﬁﬂ?jiym’m’lﬁ

Gas theory for vacuum technology. Production of vacuum. Measurement
of vacuum characteristics. Sealing techniques and leak detection. Design and

construction of vacuum systems. Applications of vacuum techniques.



514 352

514 353

514 354
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Sanenandiloedu 3(3-0-6)
(Introduction to Materials Science)
Jpadunew : 514 101 Fandl 1

N133nsveteznay lassasiadn Anuldanysalvandn NTeUIUNITHNS
auUAnalwih audfAnudivdnuesian wallanmamanvasianizvosian

Atomic structure. Structure of crystalline solids. Imperfections in solids.
Diffusion. Electrical properties. Magnetic properties. Materials characterization

techniques.

wadnasaindviiafanursuazimalulag 3(3-0-6)
(Thin Film Photovoltaics and Technology)

anulunvessaauasoinduiailauuns lassadisamelsvesiiduuns wan
UftRnsoonuuuiwaduasorfindvialasiainauuuieinels dugandunases A-B-
G antfidsasvesiduus anlnsalnUauunansesndnuasilauuny audmigs
AavaslduuIe N1sUssRvgiwaduatonindylailauuiy welanisseiesiuiu
3funn® n1svgnilauwuulduiisenad nszuiunisdaiuleseme alaness
Wdmesvadgaauaing nizudlalon Uszansanaaioudy

Milestones of thin film development. Thin film heterostructures. Design
principles for heterostructure solar cells. A- B'- C;" Absorbers. Optical
properties. Defect spectroscopy. Surface properties. Thin film solar cells
fabrications. Co- evaporation. Epitaxy. Chemical vapor deposition. Vapor
transport process. Sputtering. Solar cell parameters. Diode current. Quantum

efficiency.

ansnedaBunIdaeua 3(3-0-6)
(Luminescent Organic Semiconductors)
Adafuriou : 514 204 Tandily 3

¥iinvesansiain a1steituuudunds mawdeuiidunaznsseme 03
wenlawazn1sintiinfiotuvenan MaUawas audAniuas gUnsalgauasuy
sunsdluagiuuazeunan

Types of semiconductors. Organic semiconductors. Film preparation and
evaporation. Phase separation and crystal nucleation. Light emission. Optical
Properties. Organic optical devices in present and future.



514 355

514 356

514 357

514 361
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Handiduuradosdu 3(3-0-6)
(Introduction to Thin Film Physics)
Adaduniew : 514 204 Wandvld 3

LwﬂIuIangytmmmﬁymﬁu wé’ﬂﬁugmmmmimﬁwimsJVLaL%ﬁ\I?mé 1né
Aar1saLaznaIaul NTrUIUNITAUALADSY N1stAnflauLazlaTIas1e N19AnY
ANYULLANIZVDINALUN

Introduction to vacuum technology. Fundamental principles of physical
vapor deposition. Glow discharges and plasmas. Sputtering processes. Film

formation and structure. Characterization of thin films.

nsAnwdnuuzawIzvasian ey 3(3-0-6)
(Introduction to Materials Characterization)
Adaduniew : 514 204 Wandvld 3

NMSANYIANBALIANIZNIINIBAIN N19lATIaTe maadl meluin wagnig
IGKLNPG 1)

Physical, Structural, Chemical, Electrical and Optical Characterization of

Materials.

Wandludsyuaiaans 3(3-0-6)
(Physics in Gemology)
Adadunion : 514 204 Randily 3
N5ILUNUTELAYNVOID YU aNTRANIAIEAINLAZNISLEIUDID el JULUY
mslesyludyud nMssuundyudlnsendendnni@nduwaviesosdioiemans
Classification of gemstones. Physical and optical properties of
gemstones. Cutting styles of gemstones. Gems identification using physics

principles and scientific instruments.

nslusunsupaunmasamsulniand 3(2-3-4)
(Computer Programming for Physicists)
aTUsunsuiugdmsuumaiEnd msldfuus nadeulusinsuuuy
1A59Es9 Loaaau HeAtu nMslisulusinsumen1wansua
Basic programming languages for work in physics. Variables. Structured

programming. Array. Functions. Scripted programming.



514 362

514 371

514 381

514 382

514 383
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HandiBemurandosdu 3(3-0-6)
(Introduction to Computational Physics)

nEnugiuvesiandiuin nanasressruvaunisivadadadu ns
Uszaaalut19tagn15UTzaIaAIueng19 N1SIUSTUSITIAILEY NaLRaYVDs
auMdseyiusadyuazaunsieuiustes aunsAanvaziane Isueudnis
la MylAsizvideya

Fundamental principles of computational physics. Solutions of systems
of linear algebraic equations. Interpolation and extrapolation. Numerical
integration. Solutions of ordinary and partial differential equations. Eigenvalue

equations. The Monte Carlo method. Analysis of data.

fasannsainduazlulasaaulnsaiaas 3(3-0-6)
(Digital Electronics and Microcontrollers)
Jyrdasunay : 514 202 Bldnnsatind

a wa a

514 281 UjuRnsdidnnsetind

Y

FEUUMILAY 893nLnA 19ashaviafiugu nswlatezundenduiiviatasnavia
Juerwnden lulasmeulnsamesiasnisuszend
Number systems. Logic gates. Basic digital circuits. Analog to digital and

digital to analog conversions. Microcontrollers and applications.

UftAn1sHAndugs 1 2(0-6-0)
(Advanced Laboratory in Physics 1)
Foula : Tnearuduseuvesnniviand
mimaaqﬁﬁmLawwmﬁxl?mﬁt,l,aﬁ\l?méﬂizqﬂfﬁ
Selected experiments in physics and applied physics.

UftAnsiandduga 2 2(0-6-0)
(Advanced Laboratory in Physics I)
Fouly : TneanuBugesvesnaiviidnd
mimaaqﬁﬁmawzmﬁ\l?méuaﬁ\lﬁﬂéﬂﬁzqﬂﬁﬁlﬂsgw
UfURnsHANdduga 1
Selected experiments in physics and applied physics that are not the
same topics in 514 381 Advanced Laboratory in Physics I.

(%)

Us1973%1 514 381

mMsinduiandusserniadosdu 1(0-3-0)
(Introduction to Measurement in Atmospheric Physics)
nsnaassdnlamzfiiirtesiunisianaritasizideyaniaduiland
UIT8INA
Selected experiments related to the measurement and analysis of
atmospheric physics data.



514 384

514 392

514 441

514 442

253

UuAnislulseineuy 3(2-3-4)
(Workshop Practice)
Souly : TneanuBugesvesnadv1iand

anudasnsdelulssdnau nmslduaznstigesnuiaiesilonaziaiosnanin
$9 9 sElnTineETh Ty

Safety in workshop.  Use and maintenance of various tools and

machines. Workpiece skill practice.

AMEsIngudmIuAERunR AN 3(3-0-6)
(English for Publications in Physics)
Mwdanguiiienisiearsluuiunmadnnisiuinermansuazinalulad
NTAUAUUYNANITEN AN 119870 NITTIU LaZNITUNAUDYNINGAERNT
English for communication in academic contexts of Science and
Technology. Searching research articles in Physics. Scientific reading, writing,

and presentation.

NASUNY UL 3(3-0-6)
(Renewable Energy)

nénitugIureInIsthemauieu Sidanseriing n1sulamdanuuaseniing
TaunszuIunIsAUsauLazlaenszuIunTinlalan1dn walIuaN WA
wialulaguAaanin

Fundamentals of heat transfer. Solar radiation. Solar energy thermal
conversion and photovoltaic conversion. Wind energy. Biomass energy. Biogas

technology.

walulaBwdsnuuasariindlusuuvuanufoudosdu 3(3-0-6)
(Introduction to Solar Thermal Technology)
A1dsAuneu : * 514 207 Wandigennusou

* gralssunsauiule

= a

fugIuidefing nanHuFINUBINITAIENAINTBUAMTUNUAUNG 1Y

<3
a v v v A

waseing Aa5usdendind nannisvinaukaznsUssandldinalulagndeanu
wasenindluguanuiou
Basics of solar radiation. Fundamentals of heat transfer in solar energy.

Solar collector. Principles and applications of solar thermal technology.



514 451

514 452

514 481

514 482

514 483
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HAndanshasai 3(3-0-6)
(Semiconductor Physics) )
AwdsAuneu : 514 302 Handanugvesdaulowu

WOUNSINU WIadina ANUTNTUYBIAITIRBLasNIve audanislwilay
Usingnisaisead autm@anas Usingnisaiiluideuas Ysingnisalniuaing
You-lyiflh gunsalansAsiah

Band gap. Effective mass. Concentration of impurity and carrier. Electrical
properties and Hall effect. Optical properties. Photo- conductivity.
Thermo-electric effect. Semiconductor devices.

nadsuuvasiediondduiutaanaan 3(3-0-6)
(X-ray Diffraction for Polycrystalline Materials)
Fndadunew : 514 204 Randvaly 3

audfvosssdiond sviadavemdn nsideiuurecsidiend aruiduves
S¥dndeun ameendnne mamlaseadierdn madmssinaailagldng
L?}ymmumm%’ﬁuaﬂsﬁ

Properties of x-rays. Geometry of crystals. X-ray diffraction. Intensities of
diffracted beams. Powder photographs. Determination of crystal structures.
Chemical analysis by x-ray diffraction.

FasAnanizmailand 1 3(3-0-6)
(Selected Topics in Physics 1)
feule : TneanuBuseyvesniainiand

Gesihaulaluiagiumsiand
Topics of current interest in physics.

FosAnanizmailand 2 3(3-0-6)

(Selected Topics in Physics II)

Foula : Tnearudusenvesnaiviiand
Gesihaulalutiagdumsiand
Topics of current interest in physics.

nsfnwtugensiand 2(0-4-2)
(Advanced Studies in Physics)
Foula : Tnearudusenvesaiviiiand
nsfnwvieldelushdeihinaulamsiidndtugs neldnisuusiesenanss
Tunnadan
Studies or research on topics of interest in advanced physics under the
supervision of the department staff.



255

514 491 duuun 1(0-2-1)
(Seminar)
Foula : Tnearudusenvesaiviiiand
Funulumdeiiaulanaiidnd tnglduanudiugeuainniaiv)
Seminar on topics of interest in physics as approved by the department.
514 493 1A99UITY 2(0-4-2)
(Research Project)
deule : TneanuBuseyvesniaiviand
nsAnvndanaaesiaidmguiluiidefidaaniznsildanduasiand
Uszgnd neldnisiugiinvedanansdluninias
Experimental or theoretical studies on the selected topics in physics and
applied physics under the supervision of the department staff.
514 495 NSANU 1(lsifoenda 90 4aluq)
(Practical Training)
feule : Tneaudugeuvesnaiviand
Yonan1sAnwndu S wie U
tinfnwfin foRnululsanunieanduiildsueiiuveuainanaiv iy
natlidesnin 4 dUans N1 TsuUTIsNUEUNIAIY
Internship in factories or institutes approved by the department for a
period of not less than 4 weeks. A written report is required.
514 496 @nnaAnEn 6Clitioanda 600 a9

(Co-operative Education)
Souly : Tneaudugenvesnimivi@nd
nsEnUfURNumMuRENdlumhsnunasgseniAenyy

Internship in the field of physics in public or private sectors.
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