UANGATRIUITNANS
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o = . = = a = o ‘o ] P a a a
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wnnelitiesndn 97 waefm

WAL3e3T1 JUNNIAIT AR NLET ITeENTY 6 e

wieinsunaanuangnslitioandt 133 wseiin

1. unamdgA@nsmall Auoulidileandt 30 wihefn (gaeazidaauiin 8-11)

2. UNPITILRaNIE  Aauulitasndn 97 wiaefia sznaudas

a J a o 1 a
2.1 qmwugﬁmwmﬁmm% AU 28 niaeim  Usznaudiag

511101 UPAAAAA 1 4(4-0-8)
(Calculus 1)

511102 WAAAAA 2 4(4-0-8)
(Calculus II)

512101 F93nevialyl 1 3(3-0-6)
(General Biology 1)

512103 UfRn1adainenvialyl 1 1(0-3-0)
(General Biology Laboratory I)

513101 1alvinly 1 3(3-0-6)
(General Chemistry I)

513102 Aty 2 3(3-0-6)
(General Chemistry I1)

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

513 104 dfiRnnanfivialy 2 1(0-3-0)
(General Chemistry Laboratory II)

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

514102 WaAndvnll 2 3(3-0-6)
(General Physics )

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

514104 UfRmsTAndT 2 1(0-3-0)

(General Physics Laboratory I1)

Tned



2.2 A9119AU

511282

514 201

514 202

514 203

514 204

514 281

514 282

514 283

514 301

514 302

514 304

514 305

514 306

514 381

514 401

514 402

514 491
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AU 45 daene
ATIAANARTAUTUTINHANS
(Mathematics for Physicists)
naANand 1

(Mechanics I)
aiannsating 1

(Electronics 1)

NAAERT 2

(Mechanics Il)

Aandealud

(Modern Physics)
Uf)iRn1s8iannseiing 1
(Electronics Laboratory 1)
UfiiAnsw@nde alna
(Modern Physics Laboratory)
ARndTsAtinAanT
(Mathematical Physics)
wdian Wi 1
(Electromagnetism I)
waflulaunding
(Thermodynamics)
NAANGATAIDUAN 1
(Quantum Mechanics 1)
wdwan sl 2
(Electromagnetism II)
Adndanm

(Statistical Physics)
UfjimAnsusimanluin
(Electromagnetism Laboratory)
Handanuraesdadodu
(Introduction to Solid State Physics)
NAANARTAIDUAN 2
(Quantum Mechanics Il)
AN

(Seminar)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

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)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-2-1)
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514 492 TAT991UILE

(Research Project)

23 3ruaan  Awulitiesndn 24 miseRa lneidenainsedansellil
514221 nadnfeduazniadmuga
(Radiometry and Photometry)
514222 Ufrifnisnisiniduaznisinuas
(Radiometry and Photometry Laboratory)
514 303 AALUAZNNIAL
(Waves and Vibrations)
514 311  A13IFNART
(Astronomy)
514 312 Wandanaanani
(Astrophysics)
514 313  ATANARININAN
(Spherical Astronomy)
514314 TAndussenneidiaadi
(Introduction to Atmospheric Physics)
514 315 MANNNIDUINENANNY
(Principle of Energy Conservation)
514316 gaiusing oy
(Introduction to Meteorology )
514 321  YiAUANERT
(Optics)
514 322 UftmAnsviAuAans
(Optics Laboratory)
514323 Laumesiiiodiy
(Introduction to Lasers)
514 324 fiFEnsiaies
(Laser Laboratory)
514331 wWMANGRT
(Acoustics)
514332 ssnimAndiiecdin

(Introduction to Geophysics)

2(0-4-2)

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)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)



514 342

514 351

514 352

514 353

514 354

514 371

514 372

514 374

514 382

514 391

514 392

514 441

514 451

514 452

514 453

514 454

514 455

48

AAnd5ed

(Radiological Physics)

walulagigoyoynia

(Vacuum Technology)
Uftmnsmalulagqouonie

(Vacuum Technology Laboratory)
suEnmselindidwiauraniiiosdu
(Introduction to Optoelectronics)
UfAn1meaidnnseindidwinumans
(Optoelectronics Laboratory)

aannsating 2

(Electronics 1)

UiRn1s8Lanyseiing 2

(Electronics Laboratory 1)
ednepeyamesi e AT TANS
(Introduction to Computer Network for Physicists)
ﬂﬁu“ﬁma‘?\laﬂ@’fuqq

(Advanced Laboratory in Physics)
Ufmnslulsdilneu

(Workshop Practice)

nEHENRNsN N

(Relativity Theory)

fandafiand

(Nuclear Physics)

fanenansideeiu

(Introduction to Materials Science)
UfiAnsianAans

(Materials Science Laboratory)
nsEaIULTesaRendd i TaawNan
(X-ray Diffraction for Polycrystalline Materials)
ﬂﬁu"ﬁﬂ’nn’mﬁmLummiﬁaL@nsfziwi?ufmwumﬁn
(X-ray Diffraction for Polycrystalline Materials Laboratory)
'ﬂ?\lanmm?ﬁ'qﬂizawjmsﬁqﬁqﬁw

(Physics of Semiconductor Devices)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

4(3-3-6)

2(0-6-0)

1(0-3-0)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)



514 456

514 457

514 458

514 459

514 461

514 471

514 472

514 473

514 474

514 475

514 476

514 477

514 493

514 494

514 495

514 511

514 512

49

UftRnsHAndvesBalszingansiasiaiin

(Physics of Semiconductor Devices Laboratory)

Wandaaamugad

(Physics of Sensors)

UfimAnsidndvesauiaes

(Physics of Sensors Laboratory)

WA UM WAL

(Renewable Energy)
HaAndFeAnuanuilaad

(Introduction to Computational Physics)
Tulpstnwaitaitas 1
(Microprocessor 1)
Ufumnislulastnainaimes 1
(Microprocessor Laboratory )
Tulmsinagaitad 2
(Microprocessor |l)
dfFnslulastnsigaimes 2
(Microprocessor Laboratory II)
UfiRn1seasaidnnsetindilszens 1

(Applied Electronic Circuit Laboratory I)
UfiRn1saeastiannsetindszend 2

(Applied Electronic Circuit Laboratory II)
Fanduasanfnlaiuaznisudn

(Physics of Hard Drive and Manufacturing)
nnsEineu

(Practical Training)

Gosdmenzmaiand

(Selected Topics in Physics)
nsAnEnduganHand

(Advanced Study in Physics)
nsudasnassuuasaniaelnanszinungAnNsau
(Solar Energy Thermal Conversion)
maulaamasnuusaipgdlpensziaulninlhantan

(Solar Energy Photovoltaic Conversion)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

2(2-0-4)

1(0-3-0)

2(0-6-0)

2(0-6-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

2(0-4-2)

3(3-0-6)

3(3-0-6)
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514 516

514 521

514 524

514 541

514 552

514 564

= = = o= 9o wmqy A o o
LASTIEITIBY ) nﬂfmmmmmmmvxlmﬂﬁmumémm”lmww.mumwm

50

Sadefime

(Solar Radiation)
Fanduadrluniauds

(Physics of Remote Sensing)
AuAanslseens

(Applied Optics)
NAUAIAATHANLING

(Thin Film Optics)
SawndesTANA g
(Advanced Nuclear Physics)
nANANeTaengLee 1
(X-ray Crystallography I)
AdndiTaAuan

(Computational Physics)

3. UNIAITNARNLES Anuulitiesndn 6 wiseim

TidanAnmlfanynaeiendaseulunnidnaisadailing vsesmedsaesaontiuaunlaz
ANNTIUTALAINANNITNNNIAMENIINNsUszAtAny BinAnsdenAnmaedsnludsndenaes

BuaATNanIzarfatun llAnA17 A URA T3 TIALLAZAT AR NYBIUNIATUANIZHAE LD

AranagaliaulanisddanisAne

WHLLUWR  NIFHLNUIEAALULARSUNIAITY Ll uilusenEn azwaniiuniaainsedanle

srenguiisld i Magasuuandalsile

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)
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WRUNSANEUANGATAIINITIHANS

N 1 AAnsANEN 1

SUAITN Tasaden ATUIUNUENA
080 177 | NE18INGH 1 3(2-2-5)
511 101 WARANE 1 4(4-0-8)
512 101 Fa3neniialy 1 3(3-0-6)
512 103 | UfiiEnsgaanensialy 1 1(0-3-0)
513 101 wARTia T 1 3(3-0-6)
513 103 | UftiEnisiadivialy 1 1(0-3-0)
514 101 | Wandviald 1 3(3-0-6)
514 103 | UfuEniswaAndvialyl 1 1(0-3-0)
FANUUILNA 19
31 mansEnE? 2
SUAITN FR5183% ATUIUNUENA
080 178 | nnEeangw 2 3(2-2-5)
511102 | WARARE 2 4(4-0-8)
513102 | wilvialy 2 3(3-0-6)
513104 | Ufiidnisiaiivialy 2 1(0-3-0)
514 102 | Wandvialyl 2 3(3-0-6)
514104 | UpiEnisi@ndvialyl 2 1(0-3-0)
517 101 ABNALLARS LB 3(2-2-5)
SANNRULNA 18
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WHUNTANHUANGATANUITINANS

1% 2 aAnnsAnEIN 1

SUAITN Fasadn ATUIUNUENA
510 201 AEEINY TN AERT 3(3-0-6)
511 282 | AtlmANansdvsuuniand 3(3-0-6)
514 201 NAFANERS 1 3(3-0-6)
514 202 | aannsating 1 3(3-0-6)
514 281 UfiRns8iannseiing 1 1(0-3-0)
515 201 | &RANUTIW 1 4(3-2-7)
FANNULNA 17
9 2 mAnsAnENT 2
SUAITN Fasnendn AMUIUNRUENA
514 283 | WanddsnninAnans 3(3-0-6)
514 203 | naAn@ms 2 3(3-0-6)
514 204 | Wandealud 3(3-0-6)
514 282 | UiAns@ndgalu 1(0-3-0)
------ A7A8N 3
""" A aen lunNgNATINYEE AN ARSI AIANANERTITE 3
AMNYVANARNTAUATLFAANERT
""" Jrndenlungudznie 3
FANUULNA 19
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WNUNSANEUANGATAIINITIHANS

1N 3 nAnisAnEN 1

SUAITN Fasnendn RTUIURUIANA
514 301 | wdwanTnin 1 3(3-0-6)
514 302 | weflulaudnd 3(3-0-6)
514 381 | Ufridntsusimaninin 1(0-3-0)
------ FTA8N 9
""" JrndenlunguisuyedaanfvisedianAans 3
PAANLNANERITUAIAANERS
FANNRULNA 19
39 3 aansAnENT 2
SUAITN Fasaden ATUIURUIENA
514 304 | NAANERATARURN 1 3(3-0-6)
514 305 | wdwanlndn 2 3(3-0-6)
514 306 | Wandanm 3(3-0-6)
------ FBA8N 3
""" A aen lunquiT NI AR S1YTeAIAN ARSI 5
WNYANFRTALAUANANGRT
SANNRULNA 17
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WNUNSANEUANGATAIINITIHANS

1% 4 nMAnIsANEN 1

SUAITN Fasnendn RMIUIURUIANA
514 401 | Wandannuzreaudaiieasiy 3(3-0-6)
514 402 | NaANGRSAIRURN 2 3(3-0-6)
—————— AT1A8N 6
a A a = =
------ ATUADN FNANIAIT AR N AT 2
FANUUILNA 14
1% 4 aAnisEnEN 2
SUAITN Fasnendn RMUIURUIANR
514 491 ANNUN 1(0-2-1)
514 492 | TAeauaay 2(0-4-2)
------ ATA8N 3
a A a = =
""" ATUADN FNANIAITLADNLET 4
FANNULNA 10
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AR B USRI TNEN NI T NANS

514101  Wandnald 1 3(3-0-6)
(General Physics 1)
NAANARTIENBUNALATIROINGY aNtiRreddans namaniresresiva  Nosjaaiiees
WRa weslilawnfind  nnsduuazpdu
Mechanics of particles and rigid bodies. Properties of matter. Fluid mechanics.

Kinetic theory of gases. Thermodynamics. Vibrations and waves.

514102  Wandanall 2 3(3-0-6)
(General Physics II)
ualwdnlalin Tinnszua Budnnseiindidacsiu WAurani nougduinaniniiay
UAZANAUANAANS
Electromagnetism. Electricity. Introduction to electronics. Optics. Special theory

of relativity and quantum physics.

514103  UfiiAnsWandnalal 1 1(0-3-0)
(General Physics Laboratory I)
Sonfadunien : 514 101 Wandvill 1 viteenaBeuniendulifienndn 10 dlaw
nsmaaesigenmdeiiiiomlumeden 514 101 Aandvialal 1

Experiments related to the contents in 514 101 General Physics .

514104  UfiiEmsWAndnald 2 1(0-3-0)
(General Physics Laboratory 1)
Jgnriedunien : 514 102 Wandvily 2 viteenaBeuniendulidienndn 10 dlans
nsnnaesTiganndeiuifiovnluseds 514 102 Jandnlyl 2

Experiments related to the contents in 514 102 General Physics I

514201  NAAERT 1 3(3-0-6)
(Mechanics 1)
AnileAunan ;514 101 Wandialy 1
naAansiofu nistAdennretayNIAlunily @esuasa uila wiAudnans  nng
4 A o o Ao A A
PABUNUBNTSUUBUNTIA AN FSUUNNALAKNDLN
Newtonian mechanics. Motion of a particle in one, two and three dimensions.

Central force. Motion of a system of particles. Rigid body. Moving coordinate systems.
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514202  Aannsaiing 1 3(3-0-6)
(Electronics 1)

o o

Smiedunew : 514 102 Wandvial 2
*514 281 Ujimn1saiannseiing 1
* gnazeunteniuls
nsaAnziigasiin waengqryyinia lalanuaznistsyens dafdunasiamianiingd
NUTAEes 29991808 29aseeddalamaiiavdanlalusned wasnagEanLazhNegIas isanas
gRdsdunutanes w9asen aat-uanil uarnisszgnsiluceasFaunauuayaeas iy aaannem
FLULAIAY RIAIALLLLA  WNUNINATIDS
Circuit analysis. Vacuum tubes. Diodes and applications. Junction and field
effect transistors. Amplifier circuits. Oscillator and multivibrator circuits. Modulation and
demodulation circuits. Thyristors. Unijunction transistors. Integrated circuits. Op-amp and

its applications to comparator and amplifier circuits. Logic gates. Number system. Boolean

algebra. Kanaugh maps.

514 203  NAAERAT 2 3(3-0-6)

(Mechanics 1)

FanlALnaU 514 201 naA@ns 1

nafansIeeFanadfalieniiaedi  aun1InnslAAeuRTe9aINIaITuAYaN TAY
wannsulseliy  nadnandlayisng ﬂmm?i@uﬁ‘nmé’mqm‘%ﬂm:muLmﬂummﬁE NOENANINENIN
Wi

Introduction to mechanics of continuous media. Lagrange’s and Hamilton’s
equations of motion. Variational principles. Matrix mechanics. Motion of a rigid body in a

plane and in three dimensions. Specific theory of relativity.

514 204  WR&ndzalnsl 3(3-0-6)
(Modern Physics)

a o o

AreAunew ;514 102 Wandviald 2
o o d‘ v d‘da <
duvmsnn mau Aauaans lasaiaznen aznanlalnsiau azpanidadnnsay
s v v a a aaa a al o o < al o
wanasn Taseaieliiana Taseaiilandaa djfsenfiaeass Wussluzewds noduoundanu
SN
Relativity. Photons. Matter waves. Atomic structures. Hydrogen atom. Many-

electron atoms. Molecular structures. Nuclear structures. Nuclear reactions. Bonding in

solids. Energy band theory of solids.
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514 221  N19IASIRLAZNITIAUAY 3(3-0-6)
(Radiometry and Photometry)

a @ o

AnlaAuAen 514 102 AAndiald 2

wuaARANUgULaIN1TATALATN1TALAY N RnTTNTaTUUAIA AT A uaT LAY
v o a A o oo 4 o
NMIATINIATAUAZUAY  LATEITATIAUATLATETALAN

Fundamental concepts of radiometry and photometry. Behaviors of radiation and

light sources. Detection of radiation and light. Radiometers and photometers.

514 222 UiIEn19N15IRSIEULASNISIAUEY 1(0-3-0)
(Radiometry and Photometry Laboratory)

v o

AlaAUnen : 514 221 ANTANARATNIMTALAY iFaanaBaunFaniulitiasngn
10 dlansd
nIneaesngenAdaaiulleriluseden 514 221 n13RSaRuarniinuas

Experiments related to the contents in 514 221 Radiometry and Photometry.

514 281  dfiiRn1sdiannsaiing 1 1(0-3-0)
(Electronics Laboratory 1)
AneAunen : 514 202 aldnvnsedind 1 viseenaBaunsaniuliiinandn 10 dlansf
nsmaaesigenndesiuiliomlumeden 514 202 Fidnnseting 1

Experiments related to the contentsin 514 202 Electronics .

514 282  UfidmsWAndgalue 1(0-3-0)
(Modern Physics Laboratory)
AgnilAuniew : 514 204 WaAndyalud viseenaGaunwsaniulifieandn 10 4Uayd
nmasesiiseandesiiniamiumeisn 514 204 Aandyalna

Experiments related to the contents in 514 204 Modern Physics.

514 283  WRnABIANAAIENS 3(3-0-6)

(Mathematical Physics)

ArisAUneU 511282  amaAanfAuTLUNAANG

wnmeduazaunluligil 3 4R weaRdanmes nisulasuazngneaia@nd wssnd
warAanHuNNg Waiduressaudadeden wnandavesiaulaideden ann1sdieyiuisuAuans
waznslseansnaia@nd aunisdeyiustiasuaznistsygnsmeiland Wardunay Wariduaaans
WARANATBANTTLLITETU Priugmamadeciu

Vectors and field in three-dimensional space. Vector Calculus. Transforms and
law in physics. Matrices and operators. Complex functions. Calculus of complex variables.
Second-order differential equations and applications in physics. Partial derivatives and

applications in physics. Special functions. Green’s function. Calculus of variation. Introduction

to path integral.
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514 301  watuAntWw 1 3(3-0-6)

(Electromagnetism 1)

v o

Arasunen : 514 101 Aandvialy 1
*514 381 dfimnisusimdniviin
al U o %
* graFaunTaniulA
aniuazdndlndn nezualin  Aouqliiuasdafiulsyq  awalninluans
pddnyian  auNudwan nnswitlaatudwman i aunsududn i luaans
Electric field and potential. Electric current. Capacitance and capacitors. Electric

field in dielectric materials. Magnetic field. Electromagnetic induction. Electromagnetic field in

matter.

514 302  waflulaudng 3(3-0-6)
(Thermodynamics)
Jenfedurien : 514 101 Wandvial 1
ngaeameilulawiind  eulnsll  Andmeilulauniing nsulanuma nsdszynsiniaunesiy
Inunfingd
Laws of thermodynamics. Entropy. Thermodynamic potentials. Change of phases.

Applications of thermodynamics.

514 303  AAULAZNITRU 3(3-0-6)
(Waves and Vibrations)
ArnlsAunen : 514 101 Wandvialy 1
P a . o o 4 A4 ) =
NITILNINBENARTE ﬂﬂ?LLﬂQdﬂﬂﬂimLLNﬂi‘xVﬂ ARULAABALUN NITRAENALE  NITHNANANL
o ' = = aa o g
W@Z{meﬂﬂqﬁ\lﬂ@u mﬂum\mmmuum Twmi‘imu NITUNTNABDALLATNTLALIILLIL
Free oscillations. Forced oscillations. Travelling waves. Reflections. Modulations.
Pulses and wave packets. Waves in two and three dimensions. Polarization. Interference and

diffraction.

514 304 NAAIRASAIDRUAN 1 3(3-0-6)
(Quantum Mechanics 1)

a @ o

JrnieAunew : 514 204 Wandeyalu
a dlv v % o U d‘ a o Y Y
LUAAALLBAIAUIANNAAIAATANDUAN NANAAL zmmﬂL‘i@mLqumeﬂmmﬁmm
Neafunaranizeseynia  fundeaniuin eveexlalasiau
Basic concepts of quantum mechanics. Wave packets. Schrodinger equation and

its applications to problem solving in dynamics of particles. Harmonic oscillator. Hydrogen atom.
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514 305  wsmanlwh 2 3(3-0-6)
(Electromagnetism II)
Arasunen ;514 301 wdwanlnin 1
AuNIRINNdnAuaTAAULL AN N AAuLmEn i lulaBEnyBnuAzsatin
NIRRT MITNIITsEART0IEaIINANS  ANEdeAAL  YiethARLLAYNARIRMIaL
Maxwell’s equations and the electromagnetic waves. Electromagnetic waves in
dielectric and conductor. Reflection and refraction at the boundary of two media. Transmission

lines, waveguides and cavity resonators.

514 306  Wandada 3(3-0-6)

(Statistical Physics)

FgntsAunen : 514 302 weflulauniing

nufaaiuavgufninadeutine  nsruaunisfitieunsulilduaznimnssien
VOHOIONILABLINATA  NAAARTATAENARUAN  N1TUsTENAYeINaAN AR TAT ALEIALBUN
sruugaNAf uau i uazauNudngn

Kinetic and transport theories. Irreversible processes and fluctuations. Theory of
statistical ensembles.  Quantum statistical mechanics.  Applications of quantum statistical

mechanics. Ideal systems in electric and magnetic fields.

514 311 @9Adns 3(3-0-6)
(Astronomy)
AT119AUNAU 514 201 NAAERT 1
Tanuaziiewin  ssuudier gy wiudnd LA

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

514 312  W&ndms1Aans 3(3-0-6)
(Astrophysics)

A9ALAaY © 514 201 NAANARS 1

WandnsAanivesssuugine aanniuasdeyandaunanisalld  Taseas19a89n79

a

o -

e ATmuInnsesnn
Astrophysics of the solar system. Stars and stellar observable data.  Structure of a

star. Stellar evolution.
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514 313  ASIANAATNTINAN 3(3-0-6)

(Spherical Astronomy)

Aladuriew © 514 101 Handviald 1

FIlnARLLRaNINaN NnaNtiesin scuufinadiesdn nisunasfqagiAaniuay
wirgaanudngWInin  nasinm mnm?‘i@uﬁﬂmﬂmmmqmﬁmﬂ' NALATABIRAN nstuay
nsenaesnudngInin  unFauand  nasuyuAfNuATNIIuNUATY  gisAn

Spherical trigonometry. The celestial sphere. System of the celestial coordinates.
Determination of geographical latitude and coordinates of celestial bodies. Refraction. Apparent

motion of the sun. Time and longitude. Rising and setting of celestial bodies. Parallax.

Precession and nutation.  Eclipses.

514 314  WandussennAiiiassy 3(3-0-6)

(Introduction to Atmospheric Physics)

o o

Aontledunew - 514101 Wandvialy 1
511282 AMAAIARTAMTLUINHANG
ANMNANRUSTENINANRTIATLAZ AN ADAANGATLASNAANAASUIRILITENNNA N9
AaLuLLaEN s Aredleri dsngnisninieuas @en wazliinluussennia
Solar-terrestrial relation. Statics and dynamics of the atmosphere. Condensation and

precipitation. Optical, acoustical and electrical phenomena in the atmosphere.

514 315  WANMTAYSNHNAINUY 3(3-0-6)
(Principle of Energy Conservation)
AmnieAunen : 514202 adnnsatng 1
*514 302 wailulauing
= 2 o 14
* pnaFaundaniuls
sevudfuennimdesdiu scuulWiuasadne  szuulihindadesdiu nanniseysng
NANIURATNTLTTE NG

Introduction to the air-conditioning system.  Electrical lighting system. Introduction

to the electrical power system. Theory of energy conservation and applications.
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514316  aadaaInaudanu 3(3-0-6)
(Introduction to Meteorology)

o o

AmnifeAunen : 514 201 naAans
*514 302 weilulawind
= A o 14
* gnazeunganiuls
Wandaestsngnisainneusseinia nsuniad weilulaunfindidegefianinen
wisagiangatiandnegn  nsnansnlannialaeldfeayaniaiuhuuasdiagaainaomss

Physics of atmospheric phenomena. Radiation. Meteorological thermodynamics.

Meteorological instruments. Weather forecasting using ground-based data and satellite data.

514 321  VIAUANERT 3(3-0-6)
(Optics)
Ar1laAunau ;. 514 102 Wandviald 2
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Mirrors. Prisms. Thin lenses and thick lenses. Effects of stops. Ray tracing. Lens

aberration and correction. Lens design. Basic optical instruments. Interference. Fraunhofer

diffraction.  Scattering and polarization of light.

514 322  UfiRnsiAuAIEnS 1(0-3-0)
(Optics Laboratory)

v o

ArnfaAunen : 514 321 yAwAans visaanairauniansulitanndt 10 danii

nNmeaasnaanrdasiulav lusned s 514 321 AAUAIARAT

Experiments related to the contentsin 514 321 Optics.

514 323 iauradiilacdiu 3(3-0-6)
(Introduction to Lasers)
Smledunew © 514 102 Wandviald 2
514303 AAUMAYNI9AL
ANBUTIANIZUBUALTDT Mﬁnﬁ”ugmmmmmm‘ winRretaed  nasaaulls
wvinRrealIel  Tilnvedaesiaznislsvens

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

output. Types of lasers and applications.
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514 324  dfiensiartias 1(0-3-0)

(Laser Laboratory)

v o

ArnlaAunen . 514 323 amasiiedfiu visaanamaundaniulitianndt 10 dUanif
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nIneaesngenAdadiuilennlusedesn 514 323 amefiieefiu

Experiments related to the contents in 514 323 Introduction to Lasers.

514 331  WINANEAS 3(3-0-6)

(Acoustics)

o 1

AnfaAuneu : 514 303 ARLUWAZNNTAL
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Introduction to vibrations and waves. Vibrations of strings and membranes. Plane
waves and spherical waves. Sound waves. Sound measurement. Loudspeaker. Microphone.

Room acoustics. Ultrasonics and applications.

514 332  ssainandiliasnu 3(3-0-6)

(Introduction to Geophysics)

ArnfsAunan : 514 101 Nandiald 1
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Introductory geophysical observations. Evidence from seismology. Gravimetry. The

earth magnetism. Changes of the earth magnetic field. The earth’s age and thermal state.

Dynamics of the earth.

514 342  WRAnASA 3(3-0-6)
(Radiological Physics)

a o a1

ArnieAuneu @ 514 204 Aandgalua
nuguresandeiiand nisudnlelalnddudunied  nasldlelalndduduned
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Elements of nuclear physics. Radioisotope production. Uses of radioisotopes in

medicine,agriculture and industry. Radiation dosimetry. Radiation hazards and control.

Radioactive waste management. Contamination and decontamination of radioactive material.
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514 351  wnalulagiguunia 3(3-0-6)

(Vacuum Technology)

v o

Sofadunien ;514 101 FAndvial 1

nejuiadviumalulagquonia meinlifegoonia  nsdaantiRgyyinia
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Gas theory for vacuum technology. Production of vacuum. Measurement of vacuum.

Sealing techniques and leak detection. Cleaning techniques. Vacuum system design and

construction. Applications of vacuum techniques.

514 352  Ujimnisimalulagiguainia 1(0-3-0)

(Vacuum Technology Laboratory)

o o

SAunew : 514 351 wialulaggoynyinid vdeaamaunieniuldtiaandd
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Experiments related to the contentsin 514 351 Vacuum Technology.

514 353  AlanvsaindliuiAurmandiiacdu 3(3-0-6)
(Introduction to Optoelectronics)
AmiNAUnel ;514 204 WAndymlud
ANURT2IUAY ANHUTIANITLBTAANINBANNIB RN AT AUAIANT NITNAN LAY
auUnInluandla  1aLmed  FInIIRTALAN ﬂ@ﬂﬂmﬁluumLLuuiﬂLLﬁQLLaxnﬂiﬂ?xqﬂﬁ
Properties of light. Characteristics of optoelectronic materials. Modulation of light.

Display devices. Lasers. Photodetectors. Fiber optical waveguides and applications.

514 354  dfiRnsmediannsadndiBaiAudans 1(0-3-0)

(Optoelectronics Laboratory)
ArnfaAunen : 514 353 BLANNIANNATIANANERSILBIHN 1WTRRNAPHUNTDNTL
lifieengn 10 dUanad
d‘ 1% o dﬁl a a @ a a o % dal v
ANIMAAINgenAdaaiuan lusedTn 514 353 AldnnIeind3aviAuANanTile9HL

Experiments related to the contents in 514 353 Introduction to Optoelectronics.
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514 371  Awnnsaiind 2 3(3-0-6)
(Electronics I1)

v o

Ar11sAUNaY 514 202 Blannsating 1
* 514 372 UfiAn1s8iannseiing 2
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Applications of op-amp in the following circuits: oscillators, voltage regulators and

active filters. Timer. Multiplier. Phase-locked loop. Multivibrators. Registers. Counters. Arithmetic

circuits. Analog to digital and digital to analog conversions. Memory units.

514 372 dfiiAn1sdiannsaiing 2 1(0-3-0)
(Electronics Laboratory II)
ArlsAunen : 514 371 Adnnsefind 2 viseenaFuunseniulitieandn 10 dllanf
nsnasedRdenndeiifiomlumeden 514 371 Bidnnseting 2

Experiments related to the contents in 514 371 Electronics II.

514 374  iAsRINaARNNILARs IR AU uSUENWRNS 4(3-3-6)
(Introduction to Computer Network for Physicists)

o o

ArisAUneU ¢ 514202 Adnneaing 1
517 111 msd@eullsunsupaniaimes 1
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Basic computer hardware peripherals and computer network architectures. Computer
network management concepts. Installation of network systems. Management and securitization of

network resources. Users administration and network performance analysis.

Laboratory practices relevant to the topics are included.

514 381 Ufidnsusiuaninen 1(0-3-0)

(Electromagnetism Laboratory)

o o

SAUAeU ;514 301 WWANA1 1 sidesnadeunseniulitiesndn 10 dUanyd

AINARINZRAAREITULaY 1UIeAT1 514 301 wdwan T 1

3%

Experiments related to the contents in 514 301 Electromagnetism |.
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514 382 UfiEnisWanddugs 2(0-6-0)
(Advanced Laboratory in Physics)
fouls : TneanuBugensesnAiAANS
miwmm“ﬁ'ﬁmLfa,wwxmﬂaﬂm@x‘?\lanz{ﬂixﬂnﬁ

Selected experiments in physics and applied physics.

514 391 Uiimnslulsdelnau 1(0-3-0)
(Workshop Practice)

Hauly - InsaduEugeNaean AT HNANG

Andaandalulastlnen  naslduaznisingednuiAseslouaziAsanasinging 7
al o Qy 4ﬂl =S o
AN13TuuNalninee

Safety in workshop. Use and maintenance of various tools and machines. Works

and deny for skill practice are required.

514 392  NOHYFNNNENIN 3(3-0-6)

(Relativity Theory)

AAUNAU © 514 203 NAANGRT 2

514 204 Wandgaluy

nsutlasiiinaadneuy annfgiuedlendlnl nrsudasidnasidund nisvnves
ANNENITIANANENIN N198ATRUIANTIGNANEAIN N13TABINIARAZIANTIEURNNENIN NT
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ANALAN

Galilean coordinate transformations. Postulation of Einstein. Lorentz coordinate

transformations. Relativity time dilation. Relativity space — time measurements. Relativity velocity

transformations. Mass, energy and momentum in relativity. Relativity and quantum theory.

514 401  WAnA@0uzvRIWIRLTIBIAY 3(3-0-6)
(Introduction to Solid State Physics)

o o

AU9ALARY 514 304 NAANRARTAYRUGN 1
* 514 306 Wandann
al 2 o v
* graFensaNfwle
IA9a319LAN NITALLLILEAN LAY INTARaLARTTFUN AL WusLIUNAN NN9duTea
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nEunUNdIULarantAn1iineseeuds
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Crystal structures. Crystal diffraction and reciprocal lattice. Crystal bonding.
Crystal vibrations and phonons. Phonons and thermal property of solids. Free electron theory and

properties of metals. Energy band theory and electrical property of solids.

514 402 NAAIEASAIAUAN 2 3(3-0-6)

(Quantum Mechanics 1)

v

111 09AUNAU © 514 304 NAFAIERTAIDLAN 1
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Operator formalism of quantum mechanics. Angular momentum. Matrix mechanics.
Spin angular momentum. Introduction to multi-electron atoms.  Systems of identical particles.

Approximation method.

a a dala |4
514 441 dARESWNANA 3(3-0-6)
(Nuclear Physics)
Apdsdunien © 514204 Wandealud
*514 304 NAANGATAIDUAN 1
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Atomic nuclei. Nuclear transformations. Radioactivity. Interactions of nuclear
radiations with matter. Detection and measurement of nuclear radiations. Acceleration of charged

particles. Neutron physics. Elementary particles.

514 451  dapeansiiasiu 3(3-0-6)
(Introduction to Materials Science)

a o o

AaneAunew © 514 302 wmeslulauning
wuslulany Jassdianazauiiantenianinaaslans @380 d@nshesain
wardanneRined  NITANHNANHMTIANTE  FNAAILATVEEININTAnAERS

Bonding in metals. Structures and physical properties of metals. Ceramics.

Semiconductors and polymeric materials. Characterization. Experimental methods and theory in

materials science.
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514 452 UPiRnsIanAEn3 1(0-3-0)
(Materials Science Laboratory)

v o

a 1 o 'S d’l 2 = a U o 1Y 1
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Experiments related to the contents in 514 451 Introduction to Materials Science.

514 453  MeRUussRiandd miuIaawuRan 3(3-0-6)
(X-ray Diffraction for Polycrystalline Materials)

a o a1

ArnieAuneu © 514204 Wandyalu
o o al o a =2 d’l o a s v o o dd‘
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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.
514 454 UjiiEnenisi@anuurasiifanddmiuiaawunan 1(0-3-0)
(X-ray Diffraction for Polycrystalline Materials Laboratory)
Jladunien : 514453 msdgauressdienddwidagnnian viteenaion
wiaurulitiaandn 10 §Uanif
nImAnesigenAdeiuilevlumMed TN 514 453 NslagaULaesA N A mEy
TAnWYNAN
Experiments related to the contents in 514 453 X-ray Diffraction for Polycrystalline
Materials.
514 455 Wﬁnémmﬁaﬂszﬁuﬁmsﬁqﬁqﬁq 3(3-0-6)

(Physics of Semiconductor Devices)

v
o o

AgnfaAuney : 514 401 Wandanusreaniaiioasis
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Properties of semiconductor. P-N junction devices. Junction transistors. Thyristors

and many-layer devices. Field effect transistors. Charge coupled devices. Optoelectronics and

bulk effect devices.
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514 456 UfiiAnsWEnduasdlszAngansiesio 1(0-3-0)
(Physics of Semiconductor Devices Laboratory)

v o

AisAunen 514455 WandresRedsrhngansnieion iveenafaunteuriuly
fipandn 10 dUandk
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Experiments related to the contents in 514 455 Physics of Semiconductor Devices.

514 457  WAndAweuduidas 3(3-0-6)

(Physics of Sensors)

Ar11sAUNaY 514 202 Blannsating 1

NANIBIFIFUININILAIN nadendentdidnnseiindressuged  nsiaed
daya  nisUseensiauiged

Principles of physical sensors.  Electronic interfacing of sensors. Data analysis.

Sensor applications.

514 458  dfiansWAnduastuigas 1(0-3-0)
(Physics of Sensors Laboratory)
ArlsAunen : 514 457 Wandreaaued vseenalBauniensuluiiiaanda
10 dlanit
nsnnaesTisenndesiifievnlusedn 514 457 Wandveamumes

Experiments related to the contents in 514 457 Physics of Sensors.

514 459  WRIUNNULIEY 3(3-0-6)
(Renewable Energy)
Agnifasunen : *514 302 waflulaunnd
al 2 o ¥
* @Al unsaniule
WANAUFIULBINNTTEmMAIINTeN F@naeeiad n1sutlamasunaseniinglag
U a o o = ey
n3zuunITANTaRBaz nanszuaun T IInloan 18N WasIIUAN WAINNUTNAe  WwAlulaging
=
AN

Fundamentals of heat transfer, Solar radiation, solar energy thermal conversion

and photovoltaic conversion. Wind energy. Biomas energy. Biogas technology.
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514 461  WandideAuaoniiassu 3(3-0-6)
(Introduction to Computational Physics)
ArisAunau : *511 282 AAAERTAUTLLNAANS
517 111 nadauldsunsuaauiamed 1
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Fundamentals of computational physics. Basic programming languages in
physics including FORTRAN and C++. 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.

514 471 lulasinsitdigas 1 3(3-0-6)
(Microprocessor |)
Agn1leAuneu : 514 371 Blannseind 2
514 372 UifAns8idnnsetingd 2
* 514 472 dfimnslulasinsigaime? 1
* graiaunFannuls
TulnsTnamaireiuaylulnsnenfiamesidesdy aontaanssuaeslulasinsiagiaes
MUAEANNAT  NIHATEILAZN LA AITLLA maﬁ@ur;i@mmﬁmm%ﬁu@mmiwim1 n1g
dadanaz  nsdnfenheananlaense  lulasrendiawmes 16 dm
Introduction to microprocessor and microcomputer. Architecture of microprocessor.

Memory units. Machine and assembly languages. Computer interface. Interrupt. Direct

memory access. 16-bit microcomputer.

514 472 dfianslalasinsgsigas 1 1(0-3-0)

(Microprocessor Laboratory |)
a o o 1 I'd = = U o Y 1
Janfadunan © 514 471 lulasinsmames 1 viseanaBauniensulitiasndn
10 &Uanif
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nmeaasnaanpdasiuiavn lunedan 514 471 Tulastwsimaiaas 1

Experiments related to the contents in 514 471 Microprocessor |.
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514 473 lalasiwsidaidas 2 2(2-0-4)
(Microprocessor 1)
Arasunen ;514 471 lulasinsadines 1
514 472 UfiAnslulnsinauames 1
* 514 474 dfiRnislulpsinamsimes 2
* gnaizeunsaniuls
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Operating system of input-output devices. Interfacing the following devices:

keyboard, monitor, magnetic tape, disk and printer. Standard parallel and serial bus systems.

514 474  dfimnislalasinsigdigas 2 1(0-3-0)
(Microprocessor Laboratory I1)
ArnifsAunew ;514 473 Tulasinsaaimes 2 vdeanaFaunianiulddiasnda
10 &dek
nsnasesigeandesiuiliomlumeds 514 473 TulasTnsaaimes 2

Experiments related to the contents in 514 473 Microprocessor |l.

514 475  UfiiRnnsaeasdiannsatinddlszgna 1 2(0-6-0)
(Applied Electronic Circuit Laboratory I)
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AU9ALARY © 514 371 Bdnnsating 2
514 372 UfjiRn1stiannseting 2

nanaaeanIstlszeniwaaiannsatindisvinnaitissuashasia

Experiments in the applications of linear and digital circuits.

514 476 UfiiRnnsa9asdiannsaiindilszand 2 2(0-6-0)
(Applied Electronic Circuit Laboratory 1)
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Jrfedunien : 514475 UftRnieasidnnseiindsvens 1
NINARLIFABAINIIERTY 514 475 URn19easBidnnsatinduszynst 1

Continuation of 514 475 Applied Electronic Circuit Laboratory |.
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514 477 WAnduasasnlasuaznisuan 3(3-0-6)

(Physics of Hard Drive and Manufacturing)

v o

AnisAunew : 514 101 Wandiald 1
514 102 Wandaldl 2
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Introduction to hard drive. Structure, parts and functions of hard drive. Read-write head and
planar magnetic surface for digital data storage. Read-write head positioning system and data
writing process. Hard drive manufacturing and testing. Electrostatic prevention. Clean room and

contamination control. Computer interfacing.

Field trips are required.

514 491  duNUN 1(0-2-1)
(Seminar)
fouls : TneanuBunensesnAITTANS
fumnlwindefnaulamdidand  TaglEFuanuiiuseuainnimio

Seminar on topics of currentinterest in physics as approved by the department.

514 492  1AS99IUIRE 2(0-4-2)
(Research Project)
feula - TasAa@ugenaesnn i iand
nafndmasenienneflwndefisaeneneilanduasiandlszgnd nalling
WUZHENUR9R1AN T8 LN ATEN

Experimental or theoretical studies on the selected topics in physics and applied

physics under the supervision of the department staffs.

514 493 15BN 1(0-3-0)
(Practical Training)
Hauly - InsaouEugeNaaan AT AN
Aridanaln S vise U
o = PN - o iy @ a Vv
unAneindfrifaululsnwiseantuildiuanudugeuainnadaiiunan ifies
N1 4 Flpf HNN9REUINLNIANe N AT
The students are required to take at least 4-week training in a factory or institute

recommended by the physics department. A written reportis required.
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514 494  (3RIARLRNIENNNANA 3(3-0-6)
(Selected Topics in Physics)
Jauly - TnsAonEuseNaaIn AT WANSE
A A ala = P a
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Topics of current interest in physics.

514 495  MSANENTUGIMWHANS 2(0-4-2)
(Advanced Study in Physics)

Hauly . InsaouEugeNaaan AT AN
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Study or research on topics of interest in advanced physics under the supervision of

the department staffs.

514 511 msudainasnuugaiindlagnszuaunisaniau 3(3-0-6)
(Solar Energy Thermal Conversion)
5a@meending nsonemAnateun AafuLasandineliumy ffuussaindunusan
uad  gunsalifuAdnsden  N1sUsrenANANINLAIEIALITIA NG
Solar radiation. Heat transfer. Flat plate collector. Concentrator. Heat storage.

Solar thermal applications.

514 512  mswiainasunaeannadinanszuiunisininloanian 3(3-0-6)

(Solar Energy Photovoltaic Conversion)

Sfnnsenind  nqufiilesiureasieiat  waduaveniinduazilsngnisnl
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Solar radiation. Basic semiconductor theory. Solar cell and photovoltaic effect. Solar
cell characteristics. Materials and production technology. Applications of solar cells.

Dimensioning and economic considerations.

514 515 $9Rainad 3(3-0-6)
(Solar Radiation)
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Apparent motion of the sun on the celestial sphere. Extraterestrial solar radiation.
The earth atmosphere and its optical properties.  Solar radiation under cloudless sky. Solar
radiation under cloudy sky. Solar radiation on tilted planes on the earth’s surface. Solar radiation

measurement.

514 516  WRndwaddluniiuds 3(2-3-4)

(Physics of Remote Sensing)
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Physical principles of satellite remote sensing with emphasis on radiation process,
data acquisition systems and image processing.

A project is also envisaged.

4

514 521  ViAuAEnRsUszens 3(3-0-6)
(Applied Optics)
waydnenising o wred wgeiuaznistinldlEen Talans W iruAianfidule
A 1% al s
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Optical instruments. Maser. Laser and its applications. Holography. Fiber optics.

Thin film coating.

L dga) o
514 524 NARANFEASTHANLNG 3(3-0-6)

(Thin Film Optics)
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Maxwell’s equations for electromagnetic waves in an isotropic dielectric. Principle of
thin film optics. The reflection and refraction of light on a boundary between two isotropic

dielectrics. The reflection and refraction of light at several refracting surfaces.

514 541 fopdRsiNAndduge 3(3-0-6)
(Advanced Nuclear Physics)
Tsagtneresiamdes  usetlamaes  Uffsentanae  wasuliowaes danded
Wrduuazilapdeiody  uwuudiaesrediuedea  Wandresenninyagu
Nuclear structure. Nuclear forces. Nuclear reactions.  Nuclear energy. Nuclear

fission and fusion. Nuclear models. Physics of elementary particles.
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514 552  Wananeidaantias 1 3(3-0-6)

(X-ray Crystallography I)
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X-rays. Diffraction of x-rays. Symmetry operations and space groups. Crystals and
their properties. ~ Geometric data collection. Intensity data collection. Theory of structure factors

and Fourier synthesis.
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(Computational Physics)
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Linear algebraic equations.  Interpolation and extrapolation.  Linear differential

equations. Statistical description of data. Modelling of data.
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