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nangasav1IviEnd
tnfnwdesdnusedslunneivdnwililidesndn 30 wiheds g3
Tumndganiglddesnin 98 wuein wazsiedvilumnnividsndsiidesnin 6
wihein lneimhefnsiunaeandngaslidesndt 134 viefn
1. wandeAneiiall Suuldiesndn 30 wiedn (9578810891l 8-14)
2. vuwdvante  Iwulitdesndt 98 viulein Usenaume 2 nguiun

2.1 AU 31UIU 29 iIein Usenaumie

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

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

512101 F9iveinly 3(3-0-6)

(General Biology)

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

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

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

513103 UftAnisiadvialy 1 1(0-3-0)
(General Chemistry Laboratory I)

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

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

514 102 Wandhl 2 3(3-0-6)
(General Physics 1)

514 103 UFtAnsiandily 1 1(0-3-0)
(General Physics Laboratory 1)

514 104 UfTRnsTEAndvalU 2 1(0-3-0)
(General Physics Laboratory II)
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514 161  AauiwasUasnudmsutniand

(Introduction to Computer for Physicists)

2.2 3w nawizanu 9w lddesnin 69 wiein Uszneusme
2.2.1 3¥UAY 91U 51 RN
514201  naeans 1
(Mechanics 1)
514202  dannseilnd
(Electronics)
514 203  WandBsadinaans 1
(Mathematical Physics 1)
514204 Wandvlu 3
(General Physics IIl)
514 205  nafEATAIBUAL 1
(Quantum Mechanics 1)
514 206  wdwanlni 1
(Electromagnetism 1)
514 207  Wandeanusou
(Thermal Physics)
514 208  Wandludauins
(Physics in Silpakorn)
514209  myinwavesesile
(Measurement and Instrumentation)
514 281 UjURnsBianvsedind
(Electronics Laboratory)
514 282 UfRmsHANdvlY 3
(General Physics Laboratory lI)
514 283 UjURnsuslimanlnii
(Electromagnetism Laboratory)
514301 AAuLAENNIEU

(Waves and Vibrations)

3(2-3-4)

4(4-0-8)

3(3-0-6)

3(3-0-6)

3(3-0-6)

4(4-0-8)

4(4-0-8)

4(4-0-8)

1(1-0-2)

3(3-0-6)

1(0-3-0)

1(0-3-0)

1(0-3-0)

3(3-0-6)



514 302

514 381

514 382

514 392

514 491

514 493

515 201

511 205

514 311

514 312

514 313

514 314

514 315

514 316

514 321

52

Nandanuzvomdadou
(Introduction to Solid State Physics)
UfURMsAANdTugs 1

(Advanced Laboratory in Physics )
UftRnsRAndduge 2

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

(Seminar)

1A59971U398

(Research Project)

aﬁ@ﬁugm

(Elementary Statistics)

3(3-0-6)

2(0-6-0)

2(0-6-0)

3(3-0-6)

1(0-2-1)

2(0-4-2)

3(2-2-5)

2.2.2 3yndean uwulitdesnii 18 weda Inadenainsiedvseldll

ARaFanSE S UTNNENE

(Mathematics for Physicists)
msenansidosdu

(Introduction to Astronomy)
Handvosilumeniaosiu

(Introduction to Physics of Remote Sensing)
HAndussenatosdu

(Introduction to Atmospheric Physics)
anfesing oy

(Introduction to Meteorology)
nafansvatlawaznsUszend

(Fluid Mechanics and Applications)
warnansussenAd eadu

(Introduction to Atmospheric Dynamics)

PAUAIENT

(Optics)

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)



514 322

514 323

514 331

514 332

514 333

514 334

514 335

514 336

514 337

514 338

514 341

514 342

514 343

514 344

514 351

514 352

53

dloutiuandesdu
(Introduction to Fiber Optics)
weiidedy

(Introduction to Lasers)
naFEns 2

(Mechanics 1)

wliwanludn 2
(Electromagnetism 1)
NAAAASABURAL 2
(Quantum Mechanics 1)
Wandgendlnenans 2
(Mathematical Physics II)
BEnslwluiedwuvidosu
(Introduction to Finite Element Methods)
Mandnguiidessu
(Introduction to Theoretical Physics)
VoW FUNVENINTILAY
(Special theory of relativity)
noufduinsniwily
(General theory of relativity)
nseemaudoute i
(Introduction to Heat Transfer)
wialulagniamdsnuanusou
(Thermal Energy Technology)
WANUA

(Wind Energy)
waduaenfingidecdiu
(Introduction to Solar Cells)
wialuladaayanie

(Vacuum Technology)
faaandidowi

(Introduction to Materials Science)

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(3-0-6)

3(3-0-6)



514 353

514 354

514 355

514 356

514 357

514 361

514 362

514 371

514 383

514 384

514 441

514 442

514 451

514 452

514 481

514 482

54

waauasoindrliafauuisiazinalulad
(Thin Film Photovoltaics and Technology)
anshasniBuvIdiuaua
(Luminescent Organic Semiconductors)
Nandduuradoy

(Introduction to Thin Film Physics)
nsRnundnuusamevesTagdosdu
(Introduction to Materials Characterization)
Wandlusyualaans

(Physics in Gemology)
nslusunsupauimasdmsutniand

(Computer Programming for Physicists)
Nandidamurnudodu

(Introduction to Computational Physics)
Adviadlannselinduazlulasaoulnsaiass

(Digital Electronics and Microcontrollers)
mMs¥aduiidndusseniadody

(Introduction to Measurement in Atmospheric Physics)
Ufuanislulsslnau

(Workshop Practice)

WAL UL T

(Renewable Energy)
welulagndnuuaseindluguuuuardoudowiy
(Introduction to Solar Thermal Technology)
WandansAasaih

(Semiconductor Physics)
madenuuvesadionddmiuTagwman

(X-ray Diffraction for Polycrystalline Materials)
Sosnamzniand 1

(Selected Topics in Physics 1)
Sosnanzyniiand 2

(Selected Topics in Physics 1)

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)

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)
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6

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

514 495  ASHN9IU 1(lsieendn 90 Falua)
(Practical Training)

514 496  @WAAANG 6(litioandn 600 F31a)

(Co-operative Education)

3. vuandvaankEs wulitdeenin 6 wdieda

Wdendnwldannnaginluszavlsyaesnidaasuluumingrdedaling

<

a 1

N399187301U09@TUDU 9 NASTUAMITIUTDUIINANLNTINNTUTEIIAMEINGAEAS 01
unfnwidenfnwaednlvividenvewmuinivianizassenilufna1seaunievesyn

18391 T NANIZ AUV LI MANIZAE LNeRTIaaUNaUlun1TAIEaN1ITANY

wanewn - nistumbeislulsazmnainlidudungie ssuentumbheiaseinle

e mialUNsaasvaanivilale
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4

WNUATSANYMENgATENUNIVINENH

N 1 amensaned 1

AU Fos1e39 I1UIULBAN
w-Y-w
su101 AadsAalng 3(3-0-6)
SU201 Mwangulugaiva 3(2-2-5)
511 101 uARASH 1 3(3-0-6)
512 101 Franenvild 3(3-0-6)
512 102 UFtRMsTAngwhly 1(0-3-0)
513 101 fivhlu 1 3(3-0-6)
513 103 U U ﬂmmmﬂ,ﬂ 1 1(0-3-0)
514 101 Wandvaly 1 3(3-0-6)
514 103 UFTRnsAENdTl 1 1(0-3-0)
32UV 21
Ui 1 aansdnendi 2
SHAQYN Fos1ein FIUIURUINA
U-Y-w
SU102 Aavnsadeassn 3(3-0-6)
SU202 mmé’aﬂqmﬁamsﬁamimmma 3(2-2-5)
511 102 WARANE 2 3(3-0-6)
513 102 vy 2 3(3-0-6)
513 104 UjtRnsaiivialy 2 1(0-3-0)
514 102 Wandvlu 2 3(3-0-6)
514 104 ugﬁ’amswanéﬁ"ﬂu 2 1(0-3-0)
514 161 Aeufameilawdudmiuiniiand 3(2-3-4)
32UV 20
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wKunsAnwENgnsau I WEN

N 2 aensaned 1

IR Fos1e3 UIUUALBAR
u-Y-w
SU301 wallosAug 3(3-0-6)
514 201 naeans 1 4(4-0-8)
514 202 didnnselingd 3(3-0-6)
514 203 Wandsadinaans 1 3(3-0-6)
514 204 Wandvalu 3 3(3-0-6)
514 208 Wandlufauing 1(1-0-2)
514 281 RN sBdnnseling 1(0-3-0)
514 282 UFtRnsHAndvl 3 1(0-3-0)
3NV 19
Ui 2 aansEnendi 2
SHAIYN Fasreivn UIUAUBAN
u-Y-w

SU203 inwen1sdeansesadsassa 3(3-0-6)
su401 asduguszneunsiduindeusneuianssu 3(3-0-6)
514 205 NaAAASAIDURN 1 4(4-0-8)
514 206 wdiwdnlndh 1 4(4-0-8)
514 207 WandBeanusou 4(4-0-8)
514 209 msTauaziaiesile 3(3-0-6)
514 283 UHURNswiwan i 1(0-3-0)

SAUIIUIU

22
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wKunsAnwENgnsau I WEN

N 3 aansaned 1

WAV Fos1e39 UIUUALBAR
u-Y-w
SU402 UINNTTULALNITOONUU 3(3-0-6)
514 301 AAuLAZNITEY 3(3-0-6)
514 302 Nandanuzvomdaiodu 3(3-0-6)
514 381 UfURnsHANdduga 1 2(0-6-0)
514 392 AdangudviuasaRuiniand 3(3-0-6)
515201 | adddiugiy 3(2-2-5)
SUXXX Agdentumnadvdnuiily 3
32UV 20
Ui 3 aansdnendi 2
IRAIY Fos1ein UIUUAUBAN
u-Y-w
514 382 UfTRmMRAndduge 2 2(0-6-0)
SUXXX Fpndenlunmunaivdnevily 3
------ A UFONIUNLINIT AN 12
—————— I dONLET 3
U 20
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4

WNUATSANYMENgATENUNIVINENH

N 4 aensaned 1

EV GRS Fosreivn JIUURUBAN
w-Y-1)
—————— Fudenlunminivianiy 6
3AUUIU 6
Ui 4 aansfnedi 2
SN Fosredwn F1UURULAN
w-Y-1)
514 491 Fugun 1(0-2-1)
514 493 1AS$UITY 2(0-4-2)
------ BLAIRRRIGE] 3
FAUIIUIU 6




514 101

514 102

514 103

514 104

514 161

257

A9 U183 BEIVIVNENS

Wandilu 1 3(3-0-6)
(General Physics |)

nafaniveseunIAkazIngInss aulRAvesaans nasansvedvesiva ngud
satvauia weslulaunind msduuaseiu deq

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 I1)

il aunsusivdn 2sastiitudosy faumans fandgalsl

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

UfliansHAndlY 1 1(0-3-0)

(General Physics Laboratory 1)

Agdauniou : 514 101 Wandialy 1 vdeeradeundeudulidosndin 10 §Uav
nMsvnaesfienndasiuiianlusieivn 514 101 Mandvld 1

Experiments related to the contents in 514 101 General Physics |.

UfjiansWandI Y 2 1(0-3-0)

(General Physics Laboratory )

Sdadunew : 514 102 HandlU 2 wieeradeundeuduldiosndn 10 dUans
nMsnnaesienndosiuiioniluseiv 514 102 Handly 2

Experiments related to the contents in 514 102 General Physics II.

g

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

dausznouvesneuiiames nsdeuseneufiamesdfugunsnineris nns
WarlusunsuAaunimesnlen1wseaugs wenwisuseananan veliisnszau
AU FOWLITULEUDIU

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

naranswuudafy n1sdu nswndeudilunseusieddldides nsindeudives
33UU@1§mmLaﬁquLﬁﬁ\1m§ﬁ LLiﬁ@uéﬂaN NaFANSLULAINTBIILasLUULENaRA 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.

dianusedng 3(3-0-6)
(Electronics)
Fgdadunen : 514 102 #Handialy 2
*514 281 UfURMsBianvseling
* gralssuniounuls
N13ATIemRsiniinsslanss n1siaszisasiiihnssuaadu aunsalans
Asia laloauaznisuszgnd niudamesuaznisuszynd oovuouduaznis
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

AUNISLTIDYNUS auni1siBeeyiustes TetdynidA1veu LinwesuAanda
punsUNaNITUUaIaUATLAE S B
Differential equations. Partial differential equations. Boundary value

problems. Vector calculus. Laplace and Fourier series.
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514 204 Wandwald 3 3(3-0-6)

514 205

514 206

(General Physics II1)
Agriadurion : 514 102 Handvialy 2
nouiduivsamiiiens nou eduaans lnssaduesnon Handesnou lassad
TanauazaUnasy Handlundes Wuszluvowds nguuoundsnuvevads
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.

NafNANIAIUAY 1 4(4-0-8)
(Quantum Mechanics 1)
Jpadunew : 514 204 Handvalu 3

WA esfureinasansarousi Maidundu aunisuisenesly 1 94
naudnduaziunedng fundeninesuein Ysglisadin namansateusuwuy
Towalsnos namansiuvsng  aun1susenawesiu 3 46 szpoulalasiau Tu
FOVZIEAEIR RN

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.

ushwaninia 1 4(4-0-8)
(Electromagnetism 1)
Fdafunion 1 514 102 FaAndval 2
* 514 283 UjURNsulimanlnii
* gralseunsauiule
aurnlninadin Andlvin wdsulvin A8vnreaw arsuendanys
aunliiiluaasuazlumeaveu auuuwdiwdnain Joulvvauwaudivinade
aunuwimanluaans nswidenhusivdnlilih aunsuundnad nguinestis
duwsimdnliinlugayinaasluaens
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.
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514 207 WEndBeaudau 4(4-0-8)

514 208

514 209

(Thermal Physics)
UsAunau : 511 101 uAARSH 1
514 101 WAndvialu 1
wdnuiEndideeuieu ngueneslulamnind dssudanufouuay
wioeiAnmiy witudaszuazweslulaufindieadl adfluaddul add
AU
Energy in thermal physics. Laws of thermodynamics. Heat engines and

refrigerators. Free energy and chemical thermodynamics. Boltzmann statistics.

Quantum statistics.

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

wyuaiirauleludagiunisfidandvesniadniand anzineaians
unINIReAalIng Usenauniy Wandnisiaians Wandussennie viaueians
Wandngu Wandwasnu Janerans Wandigadwin

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.

N15IAAZLASD9HD 3(3-0-6)
(Measurement and Instrumentation)
Jyrasuneau : 514 202 Bldnnsatind
514 281 UjuRnsdidnnsetind
) o X v ¢ A A W = A W A P

NANNITIALUDIA Y WwUas w3asliataniana wwinsliaianielnii asesile
TANWET LATDILDTANIIANSOU RS9 IRAINUAL

Measurement principles. Sensors. Mechanical instrumentation. Electrical

instrumentation. Optical instrumentation. Thermal instrumentation. Pressure

instrumentation.



514 281

514 282

514 283

514 301

514 302
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UfuRmsBiannsedind 1(0-3-0)

(Electronics Laboratory)

JudsAuneu : 514 202 Biannsednd wiseenassunseniulitesnit 10 dUani
nsvnaesTigenndasiuiiemilusiein 514 202 SiEnnselind

Experiments related to the contents in 514 202 Electronics.

UfliAnsHAndlU 3 1(0-3-0)

(General Physics Laboratory ll)

Adaunion : 514 204 Wandialy 3 wdeeradeundeuiulitesndn 10 §Uav
nMsnnaesidenndosiuiioniluseiv 514 204 andvly 3

Experiments related to the contents in 514 204 General Physics IlI.

U{URNsusimanivid 1(0-3-0)

(Electromagnetism Laboratory)

FrdeAuneu : 514 206 wiwanlnilh 1 videenaseunsouiulivesnin 10 &Uank
nMsnnaesTigenndasiuilenilusiein 514 206 uindnlih 1

Experiments related to the contents in 514 206 Electromagnetism I.

AAULAZNNTEY 3(3-0-6)
(Waves and Vibrations)
Serifafuniou : 514 101 Wandvlu 1

AAUNE NM3WNI908198a5E suntan1eliusenseyin nisasviou nswauady
aavly 2 75 Tnanlsedu NMsunsnaenuaznIsae Iy

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)
FdsAuneu : 514 205 namansABUAN 1
514 207 WandABIALToU

Taseadrandn msdenvulundnuasuanfivdundy wusslundn nsduves
nanuazlnueu usulazautfiBinuioureswsauds ngefdianaseudassias
auURveatlane nguiuaunasusazautinislnivoseuds

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.



514 311

514 312

514 313

514 314

262

maandiiadu 3(3-0-6)
(Introduction to Astronomy)
dsfuneu : 514 201 nafans 1

lanuagviesih ssuugior Agny wunwand wnaw

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

Handvedlunwudadosiy 3(3-0-6)
(Introduction to Physics of Remote Sensing)
wdnnsiAndisafuTlunmeudsainaafionlaeiusunsEUILAITUA
§98 szvuiutufindeyauarnisuseuiananin
Physical principles of satellite remote sensing with emphasis on radiation

processes. Data acquisition systems and image processing.

Handussenadosiy 3(3-0-6)
(Introduction to Atmospheric Physics)
Fdfadunew : 514 101 HAndlU 1

29AUTENBUBIUTTENNIA Waslulauilindvosussennia Sedluussennia

¥
s %4

bUBIRUY BIJUGSBENLLEWLN"ZJ Wﬁﬂ?ﬁ@]%Uiiﬂ’]ﬂ?ﬂL‘ﬁ@\‘]ﬁu muﬂ?auuﬂaaamw
nienA

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

Climate change.

anfieudnendesdu 3(3-0-6)
(Introduction to Meteorology)
eRuneY ;514 201 nadans 1
* 514 207 WANATIAUTOU
* praseunsondule
Tanuazussennie AatuluusseIne MsmIULLY WEEesnNYBIUIIEINTA
WAZNITHANLUS AIUNABINFLALAL US'mg]msajﬁanG;ﬁsm%m
The earth and atmosphere. Atmospheric moisture. Condensation.
Atmospheric stability and cloud development. Air pressure and wind.

Meteorological phenomena.



514 315

514 316

514 321

263

naAansvadiuauaznsuszand 3(3-0-6)
(Fluid Mechanics and Applications)
Fdedunau : 514 201 naenans 1
514 203 WandLTeatinrans 1

AfeunaznuaudRvesvedla Arudulazainmanivesiva aaldmans
Y83lMa JUNITUUSUATRAZAUNITNEINY NITIATIBLUANLAZSEUUNT NG
N153LATEMTNALAENI5I1809 N15Mani1sly NMsAsIeiigaeyusveInisiva
Yosuadlva n1slianiouen Mslanuudac

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.

wamaniusssmadasdu 3(3-0-6)
(Introduction to Atmospheric Dynamics)
JudeAuneu : 511 101 wAaAsd 1
514 101 WAndVlY 1

deyfloun19gailoningr @an1IEN1QUNNAAIAATYBIUIIEINIA  JUNTT
an1ie aunavasluaain LLWﬁﬁAgWMUiiUWﬂW au aun1snisiadeudily
UssEINIe MseudnEinaeme mavsegndldidesiuremamaniusseinia

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.

NAUAIENS 3(3-0-6)
(Optics)
Fdaduniou : 514 102 Handvily 2

NAUAARNSITUIVIAMS ANABIALAZAITEALY N1TEBNLUULAUE ﬁﬁuqﬂﬂiaj
My ¥amnudunas msuwnsnaen rusunesielswss nMsdeuuuumsilames
InNIARIEEILUY m'i@ﬂﬂﬁul,mﬂLLazm'ﬁﬂizL?}ﬂLLm Tnanlsedu  ewedidedu
Telans il staurmansuuulidaduuasmsnanua

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.



514 322

514 323

514 331

264

duleudnhuaandosdu 3(3-0-6)
(Introduction to Fiber Optics)
Ipedunew : 514 102 Fandvily 2

nseanmauandosiu andnumsnisuivesadluviothady uwndafide
wasuagFTndmsunisdeansinuduloufauas duusiugiuvendulowta
#uas n1sudanaznisvageudulendiiiuas szuun1sdeansnisuas seuy
wnseveLduloninlas wuwesdulonnuLEs

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.

iwwasiliosdu 3(3-0-6)
(Introduction to Lasers)
Aradunew : 514 102 Tandvmly 2

Snumzlawizvenalses ndnfiugiurenales Levinavonates n1g
AnkUaseminnvenawes vllavetaasuazn1sussynd

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

Modification of laser output. Types of lasers and applications.

NAAENS 2 3(3-0-6)
(Mechanics 1)
F1dsAuneU : 514 201 narans 1
AUANANS LU UANLAZIIUUAUTILN WA NAANEAATHUUAINTINTLAL
wuuLatafu Wamam‘%aﬁmqm%a uwesvetnios auniseeniaes
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

265

uswanlnia 2 3(3-0-6)
(Electromagnetism 1)
dsAuneu : 514 203 Wandgsndinaans 1
514 206 waiwanluin 1
wasukaglunufuvesaurnuidiranliiln weedfsanines mAau
1 [ [ 1 1 a 1 < a 1 Y} a

wdwanlnilh  nsagvioularnsdstuvesrdulldn i Nsosnevesinalslag
=3 a a 1% L% d' 1 |3 PN 1 v o = a
WANSNITLEY n1sagieuresraulianininAsesnevesdniliin audnia
awds vieuiedu AnduuvananslazAnguuunmes AnguulslazAngA1Iutn
NSLHSIE

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.

NAANENIADUAY 2 3(3-0-6)
(Quantum Mechanics 1)
A10sAUneY : 514 205 naManTABUAL 1
svuvveseynATimiloutu naufinissuniuuuuldfufune Bamsudsiu
Bsuszanudmivanugdignin yguimssumusuuiuiung Mansnds
Systems of identical particles. time-independent perturbation theory.
Variational method. WKB approximation.  Time- dependent perturbation

theory. Scattering.

Aanddendinaans 2 3(3-0-6)
(Mathematical Physics II)
AUsAUnNeY : 514 203 Wandgeriinengns 1

ilafduiivey anutazdy unandavesnisulsiu

Special functions. Probability. Calculus of variations.
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FBnsivluiiedwuiidosdu 3(3-0-6)
(Introduction to Finite Element Methods)

FBiugruvonslrluiiofund aunsiugiudeyiusiiieades maads
gunsiwluritedmust msimsgilymivluiiediuun nsuiaediuui Msmuun
Feulvveuwn nMsmuamasdymlnluviediuu

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.

Nandnquiilosdu 3(3-0-6)
(Introduction to Theoretical Physics)

fumsnIeuazauis nénnsliuusasy ngeyinduazaninng wuuiaos
nsguvesiiEndeynia lenan WandeuniAuazdnsinainen

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

cosmology.

MU FUANSANALAY 3(3-0-6)
(Special theory of relativity)

nQuesiafu nseudedades nsuuasnididou duivsaimvesiafu nns
neaedliAadu-uesad dANaUvesFNRVSANALAY NTLUAABLIUY JaUAAATITS
FUTMSATN N5MATEITTEEINY M3Bnvetial mMasimaliuredad WSnmes
auyATeNNALAT AN Wuwesuasdynsaliud wimaninilugyainia aunis
wungLag

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.
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nqudumsamnaly 3(3-0-6)
(General theory of relativity)
WTaRunou : 514 337 Nuduinsniiley
wiilliad uraadavesnuges NANANANYA NULYB TN UTULUUGY
aunsauulealsl nsuszananealasuesaunsauulevalai naasvsetan
siquen Manndeunuiduivsamiily adunnaliuig Snsnainendowy
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.

nsthemanudouiadu 3(3-0-6)
(Introduction to Heat Transfer)
Jyiaduriou : 514 102 Wandvialu 2
514 203 Wanddendinaans 1
nsthanudeudesiu fiugiunsaemainufousienismanufouuuy
TifunazuuUssIINR fugruvesnmsaiemanuieulasnstemsea
Introduction to heat conduction. Fundamental of heat transfer by forced

and natural convection. Basic of heat transfer by radiation.

WMAlUlagNIINAIUAMUTDU 3(3-0-6)
(Thermal Energy Technology)

NANNITN AU DULALNAINUANNSDU ASANAUNSINUANSDU N15IA
Aswdsnuaudou malulanisanainudy maluladnisduniy welulad
BuUNTUIA

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

Infrared technology.

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

ﬁugmmaqmiLLanwé’mumﬂau NTIATIENAN TEUUNTUUAINENIUAY
nsUszand

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

conversion systems. Applications.
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\waduasefindidasdu 3(3-0-6)
(Introduction to Solar Cells)

nEnnIsiuguTeseadiateniing msudneaduaseniing n1sUsznouuns
LWARLENDITINE NITNAFDULHITIAALAIDNNY N1T9DNLUUTZUULKSLYAALEID17INY
nsRnRaunsEaduasefing naUszend

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

installation. Applications.

waluladgeyainae 3(3-0-6)
(Vacuum Technology)
Fdaduniou : 514 101 Fandiily 1

nouuiadmsumaluladgyyinia nsviliiagyyinia n1sinaudd
GRITeeL WATANTIRTNWAYN1IATINAOUNITT N1TEONLUULAZNTASI9TEUY
qeyeuInnA NMsUszendAtingyyIne

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.

Fanaansidosdy 3(3-0-6)
(Introduction to Materials Science)
Fgdaduniou : 514 101 Mandvialy 1

N133nfivetarnau 1ATIaenan AUllanyTalvenan NITUIUNTITUNS
auUAnalni audAnaudivdnuesian wallanmsmanvagianizvosian

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

techniques.
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waanasindviaNanuiswazimalulat 3(3-0-6)
(Thin Film Photovoltaics and Technology)

anudusnveswaauaseindudafiauuns lassasaamelsvesilauuns wan
UitRnseenuuuisaduasorfinduinlasiaduuuieinels uganduuasos A-B'-
G,V auUAglasvasiianug awnlnsalnldanuunnsoandnaasilauung audmiaa
Aavaeilanu1e n1suseRvgwaduasofinduiaauuis matiansssmesiuiu an
wnn@ nisugniduuuuldufiisenadl nszviunisdeiulessve adainess
Wdmesroigaauatefing nszudlalon Uszansnnasmeudu

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.

ansieRaniBunsdidenas 3(3-0-6)
(Luminescent Organic Semiconductors)
Fgdaduniou : 514 204 Fandimly 3

¥Av0eEIAeia1 a1sfeiniuuudunid nswieuidunarnsseme s
weniakaznIsintandeturomdn NMsUameas audinieuas aunTallalasnuy
sunidluagiuuazeunan

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.

Handflguuradosdu 3(3-0-6)
(Introduction to Thin Film Physics)
Jyieduriou : 514 204 Tandvily 3

Lwﬂiuiaﬁqmwmmﬁmé}’u wé’ﬂﬁugmﬁuaqmiLﬂﬁauimalal,%qﬂﬁﬂﬁ 1né
AEYITALATNAIAUT NTTUIUNITAUALADTI N1TRaTaNLazlATIEs1e N15ANEN
ANWULIANIZUDINANU

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

formation and structure. Characterization of thin films.
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nsAndnuuzawIzvasian ey 3(3-0-6)
(Introduction to Materials Characterization)
Feriafunion - 514 204 Fandvly 3

NSANEITNYULLRNIENNIEATN 1190ATIa519 Maadl el wagnng
IGNULNPG 1)

Physical, Structural, Chemical, Electrical and Optical Characterization of

Materials.

Wandludgyuaiaans 3(3-0-6)
(Physics in Gemology)
Ardaduniew : 514 204 Wandvld 3
NM5ILUNUTELANVOID YU aNTRANIAIEAINLAZNISLEIUDID el JULUY
msdeszludyud nmssuundyudlneendendnni@nduwasiedosdioinemans
Classification of gemstones. Physical and optical properties of
gemstones. Cutting styles of gemstones. Gems identification using physics

principles and scientific instruments.

nslusunsuAaNnmasausulnWand 3(2-3-4)
(Computer Programming for Physicists)
awldsunsuitugudmsununeitang nsldshuus madeulusunsuuuy
1AT98519 wordau endu nislisulusunsumeniwaasua
Basic programming languages for work in physics. Variables. Structured

programming. Array. Functions. Scripted programming.

NandiBemurandosdu 3(3-0-6)
(Introduction to Computational Physics)

wé’ﬂﬁyugmmaﬂ?{ﬂﬁﬁwmm HALRAYUDITEUUAUNITNYANMTUEY N9
Uszunaualuganazn15UTsIMAIUeNYe N1TIUSHUSITIRILEY NaLRasves
auMsBseyiusadyuazaunieuiustey aunsAanvaziants Isueudnis
la Mamsieideya

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.
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advimdannsadnduazlulasaeulnsaiass 3(3-0-6)
(Digital Electronics and Microcontrollers)
deAuneu : 514 202 Biannsednd
514 281 YfURMsBianysaiing

FEUUMILAY 893nLne 19ashaviafiugu nswlatezundenduiidviatasnava
< < I3 I3
Juezwiden lulaseaulvsamasuasnsussand

Number systems. Logic gates. Basic digital circuits. Analog to digital and

digital to analog conversions. Microcontrollers and applications.

UfoRmsAEnddugs 1 2(0-6-0)
(Advanced Laboratory in Physics 1)
Fouly : IneanuBugesvesnadvidnd
nsvaaesidaRwIzaRiAnduayiidnduszend
Selected experiments in physics and applied physics.

UfjuRn1sianduugs 2 2(0-6-0)
(Advanced Laboratory in Physics II)

s

Wauly : InemnuduseuaInIAIvWaNE

1
o w

nanpaesiidalanizmsidnduariidnduszenddiligifuseivn 514 381
Uﬁﬁamﬂﬁﬂﬁ%uga 1

Selected experiments in physics and applied physics that are not the
same topics in 514 381 Advanced Laboratory in Physics I.

msiaduiandusserniadosdu 1(0-3-0)
(Introduction to Measurement in Atmospheric Physics)
nsnaassdatanziisrtesiunisiauazitnszideyanisduiland
UTIYINA
Selected experiments related to the measurement and analysis of

atmospheric physics data.

UUanisTulssinanu 3(2-3-4)
(Workshop Practice)
Fouly : IneanuBugesvesnaiviidnd

anudasndelulsddnau nmslduaznmstigssnuiaiesilonaziaiosnanin
F4 9 nsHlnTnweyh Iy

Safety in workshop.  Use and maintenance of various tools and

machines. Workpiece skill practice.
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MudangudniuasiRuineiand 3(3-0-6)
(English for Publications in Physics)
mwdanguienisdearslutiummsivinisiuineeaniuazmelulad
AMSAUAUUNANNINENNAENE N1981U NMSTEY LagnISUNEUeNIINYIAERS
English for communication in academic contexts of Science and
Technology. Searching research articles in Physics. Scientific reading, writing,

and presentation.

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

néniugIureInIsthemanuieu Sdasefing nMsulamdsnuuaseriing
1PUNTEUIUNITAUTDULAZIAENTZUIUNITINLATIAATDN WASIIUAY WAIIIUTIIE
wialulaguAainin

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)
AUsAUNBY : * 514 207 Wandaniuseu

* gralsgunsaunula

v ¥
= v a s

Wuguside g naniugIuveInIsAIEImANTaud MIUNUAUNG Y

ES]
f§ v v v a @ a

La1e9ing Afusidenfing nannisintaunarnisUssgndldinalulagndeay
waveindluguauiou
Basics of solar radiation. Fundamentals of heat transfer in solar energy.

Solar collector. Principles and applications of solar thermal technology.

HAndanshasai 3(3-0-6)
(Semiconductor Physics)
Sradiurion : 514 302 Handaaurvesdaded

WOUNSINU WIadiNa ANUITNTUYBIAITIRBLas W Ive audAnislwilay
Usingnisaisead autm@anas Usingnisaiiluiidmenas Usingnisalaiuaing
Sou-lwil guUnsalanshasath

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

Thermo-electric effect. Semiconductor devices.
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nadsuuvesiidionddmiutaawsan 3(3-0-6)
(X-ray Diffraction for Polycrystalline Materials)
Fgdadunen : 514 204 Handvalu 3

autAvesdidiond 15UIAdAvEINEN NSIAEIULYeSdElend Audves
¥dndsnuY meendnne msmlaseadiendn nmsiesizimaniilaglinns
Fenuuvesdidiond

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.

Zosdaanzneiand 1 3(3-0-6)
(Selected Topics in Physics 1)

Foula : Tneanudusenvesnaiviiand
Gesihaulalutiagiumsiand

Topics of current interest in physics.

Sasfaamzneiand 2 3(3-0-6)
(Selected Topics in Physics II)

Foula : Tneanudusenvesnaiviiand
Sesihavlaludlagiumaiiand

Topics of current interest in physics.

nsfnwtugensiand 2(0-4-2)
(Advanced Studies in Physics)
Feule : lneanuBugeyvasnIAinNand
nsfnwvieldeluhdeihiaulamsiidndtuas neldnsuusinesennnse
Tunpdan
Studies or research on topics of interest in advanced physics under the

supervision of the department staff.

fuuun 1(0-2-1)
(Seminar)
Gouly : TnepuduseuvesnieiviEand

Sunuluideiivhaulanaiidnd Tngldsuanudiurouanaeiv

Seminar on topics of interest in physics as approved by the department.
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514 493 1A59914IY 2(0-4-2)

514 495

514 496

(Research Project)
deule : TneanuBuseyvesniaiviand
nsAnvndanaaemiaidmguiluiidedidaaniznsildanduasiand
Uszgnd neldnisiuziivessnasdluniniasn
Experimental or theoretical studies on the selected topics in physics and

applied physics under the supervision of the department staff.

nsANY 1(lsifondn 90 Haluq)
(Practical Training)
feuley : TneauBugeuvesnaiviand
Youansanwndu S nie U
th@nwinufiRemilulsanudeantuilifuanudiuseuainaiaisidy
natliidesnin 4 dUans AN TsUTIsNUEUNIAIY
Internship in factories or institutes approved by the department for a

period of not less than 4 weeks. A written report is required.

dunannel 6(litfoendn 600 F2lug)

(Co-operative Education)

Gouly : Inepuduseuveaneiviand
nsnUjURNusuidndlumhenuniasgvseniaenvu

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