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2.4.2 Sszpuomsdiinylssidanie teldsuusniunifanldymluGes
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&
-3

Jsedmaiite uagszuvonsenysnuydse sl
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2.5 unumsSuiigauasddusomsinulusses 51U

IR UV

Hmsanwr | A1 | TRz | Ui | 94 | s Snnutudafimatiesdise
3Ny
2561 4 | - - - | 40 | mehezlddSemisinyinnen
2562 a0 | 40 | - - | s0 | wdngastlag 40 au Sude
2563 40 | 40 | 40 - 120 | msfinwn Tmsfnw 2565
2564 40 | 40 | 40 | 40 | 160
2565 40 | 40 40 | 40 | 160
INVUANUHALLEY
Ymsdown | W1 | TRz | Vs | PRa | s Suntudafimainedide
M3AnY
2561 35 | - - - | 35 | eedneeidddensinyiaaen
2562 35 | 35 . - | 70 | wdngmsilaz 35 auSudie
2563 35 35 35 - 105 | msfny1 Pnrsfinwn 2565
2564 35 | 35 35 35 | 140
2565 35 | 35 35 | 35 | 140
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Snouunse 5191

ey el A4 g a2 ° v a '
Pmsow a1 | U0 s | Un4g | s Swautudafinainzdise
AFANEN
2561 30 | - - - 30 | madeelddiSonisfinynans
[y P=) a =]
2562 30 | 30 - - 60 | ndngasiog 30 Au Guduse

2563 30 30 30 - 90 | m3ftny UmsAnw 2565

2564 30 30 30 30 120

2565 30 30 30 30 120

2.6 wisznmInnEU

L4 L4
anudeamsautssmnadmiundngasUiaeil

2.6.1 afsEasesy Inaneatnuan (Mg 1)

- . Heulszann
SEDEIDHAI Y -
2561 2562 2563 2564 2565
1. swyssanaidusie’ld 1,304,000 | 2,608,000 | 3,912,000 | 5,216,000 | 5,216,000
2. UUsLNALHYAY 100,000 200,000 300,000 400,000 400,000
3. AUiRugAn YUY 500,000 | 1,000,000 | 1,500,000 [ 2,000,000 | 2,000,000
s20505 1,904000 | 3,808,000 | 5,712,000 | 7,616,000 | 7,616,000
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2.6.2. Wwilseispde Insuuanieey (MU 1)

R Tavlszinm
HHIA WU
2561 2562 2563 2564 2565
A, duanHUMS
1, ArldTwynains 1,005,715 2,191,430| 3,287,145| 4,382,860| 4,382,860
2, aldwduiivam (lisau 3) 628,285 1,256,570| 1,884,855| 2,513,140| 2,513,140
59U (N) 1,724,000| 3,448,000| 5,172,000| 6,896,000| 6,896,000
3. VAU '
Magiud 180,000|  360,000f 540,000 720,000 720,000
W (V) 180,000 360,000 540,000 720,000 720,000
3 (M) + (V) 1,904,000| 3,808,000{ 5,712,000 7,616,000| 7,616,000
Sunnindnw * 40 80 120 160 160
A ldvwdoninfnw 47,600 47,600 47,600 47,600 47,600
2.6.3, Wm0y Sneuvatinaan (MW Umn)
) . Tavdszana
TeavidBaTeIY
2561 2562 2563 2564 2565
1. autlszinaduseld 1,141,000 | 2,282,000 | 3,564,000 | 4,933,000 | 4,933,000
1 2. eulsEnsuruAy 87,500 175,000 275,000 357,500 | 357,500
3.qu13uQﬂHuuﬁuq 437,500 875,000 | 1,180,000 | 1,401,500 | 1,401,500
5515 1,666,000 | 32332,000 | 5019000 | 6,692,000 | 6,692,000 |
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2.6.4. aulszanasiss e Innvadumaney (M U

- Hawnfsznm
HNIA N
2561 2562 2563 2564 2565
f. AWAUHUMS
L midseyaains 522,700 | 1,045,400 | 2,090,800 | 2,718,000 | 2,718,000
2. migdedniiuau (lisaw ) | 860,000 | 1,720,000 | 2,245,000 | 3,086,000 | 3,086,000
59 () 1,382,700 | 2,765,400 | 4,335,300 | 5,804,000 | 5,804,000
¥, UAIMNY
Angius 283,300 | 566,600 | 683,200 | 888,000 | 888,000
W (%) 283,300 | 566,600 683,200 | 888,000 888,000
3 () + (V) 1,666,000 | 3,332,000 | 5,019,000 | 6,692,000 | 6,692,000
fisinAny * 35 70 105 140 140
mldhederinindnm 47,600 47,600 47,800 47,800 47,300
2.6.5 suszmnaisieTuInenunaI s Mg van)
. } Ysvbseun
D SIBYATIVTY
2561 2562 2563 2564 2565
sssuitioymsfing 1,125000 | 2,199,000 | 3,273,000 | 4,347,000 | 4,347,000
auszmiHuAY 1,140,000 | 2,280,000 | 3,420,000 4,560,000 4,560,000
59051051 2,265,000 | 4,479,000 | 6,693,000 8,907,000 | 8,907,000
2.6.6 WwlszaInas e e INenvanIs T Hue vIn)
. , Taulszana
TJWASDUATINDY
2561 2562 2563 2564 2565
AWYRDING 4,776,750 | 5,056,335 | 5,352,695 | 5,666,837 | 5,999,827
auAuiuntg 300,000 | 500,000 700,000 800,000 800,000
AR 100,000 80,000 50,000 50,000 50,000
5050010 5,176,750 | 5,636,335 | 6,102,695 | 6,516,837 | 6,849,827
Tuulde 30 60 90 120 120
mldswnoriidn 172,558 93,939 67,308 54,307 57,082
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3.1 nangAs g3vuy CHECO
3.1.1 Snundsinsiunaeavngas hitleundy 128 wiefin

a.1.2 Insaaandngns

(1) nunadAneialy hidtoeni 30 wuwin
- NUAITTOYAN Y Tivesna 5 wawhn
- nguanszenansuradilszneums Tidoundn 4 wiwia
- nguenszaTfumsfons 13 wieia
- nquasznadios Insuasnailedlan Tiduniy 5 wiwhe
- nquinguvisemans Tifoundn 3 wiwie
(2) HUIATVURWIE Tiiftount 92 wiwnn
- Jmnu 28 wioufe
- Junwigtieny 37 wuhn
- Jyunwzidon Tivounda 27 wiwia
(3) nuAIrudenas Taiffeona 6 wuwhe

3.1.3 51831

L ruadnfiny a1y Tadesndn 30 wioehn
1 el st Ty 1 ¥ o
1.1 NguasEoLANgY Tidoundn 5 mitehn
01175xxx  DANISUWARNY 1(0-2-1)

{Physical Education Activities)
oo A £ 2 EY t ¥ = =y
LlflSiﬁUﬂﬂlﬁﬂﬂﬁﬂuﬂﬂI‘lNuﬂﬂﬂ'}'l 4 Hiyna s lumnuae
Fdnuiall nquenszeghiigy
4

£

1.2 pguensyaaasuvedlsznoums hidesnn 4 miasnn

aa d

A o =] =
01999041 ifrsBgMEAsonIAuTUGIANA 3(3-0-6)
{Economics for Better Living)
waldiigadoniousnluiaondn 1 nuauia ninswin lunuie

Fndnuniall aquensemaniuriadissnoums
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1.3 Aguanszn1iAunIions Titeund
01999021 AW IngiansRods
(Thai Language for Communication)
01371111 Foesawindg
(Information Media)
Jnmnangssma 1 g
(Elective Courses in One Foreign Language)
14 nguaszwadios InsuazwaitioaTan TuiTound
01999111  eaASUAHUAUAY
(Knowledge of the Land)
Yao =1 - = "y ] 1 = =3
wasldfidadenoudnlidorndt 3 mitein 911051039 Iunuia
e 1 nguansznaiiiod insuegnaiioalan
1.5 ngudngurivmans Tirteund
Sa o =1 = = [ t ] - =
uaglfiigndanisoudnlidound 3 mitedn ans i lunuia

a & & ’ = ¢
Sndnynialy nquanszquyidemeans

2. MIATT AR Tudoon 92 wuawhn
2.1 unu
01403113 mﬁﬁug_wy I
(Basic Chemistry I)
01403115  1ATiANg ™M I
{Basic Chemistry If)
01403118 ﬂﬁﬁ‘ﬁmsmﬁﬁugm
{Basic Chemistry Laboratory)
01417111  UARYAA I
(Calculus I)
01417112 uARHAH II
{Calculus 1)
01420111 Wandviala 1
(General Physics )
01420112 FaEndial I
(General Physics II)
29

13 v
3(3-0-6) .

1(1-0-2)
o)

5 WUUNA

2(2-0-4)

3 WA

28 H0nA

3(3-0-6)
3(3-0-6)
1(0-3-2)
3(3-0-6)
3(3-0-6)
3(3-0-6)

3(3-0-6)



01420113 UfidmafGnd 1 1(0-3-2)
(Laboratory in Physics I)

01420114 UffAmsHEad 11 1(0-3-2)
(Laboratory in Physics II)

01422111  wdnadn 3(3-0-6)
(Principles of Statistics I)

01424111  HARFIINT 3(3-0-6)

(Principles of Biology)

01424112 T IAUgUANS 1(0-3-2)

(Laboratory in Biology)

2.2 B URWISVIAY 37 #iannn
01417241 UARYAH MI 3(3-0-6)
{Calculus III)
01420211** Aarans 1 3(3-0-6)
{Mechanics I)
01420213** WandiBandinenend 1 3(3-0-6)

{Mathematical Physics I)

01420221 W@ndgalny o 3(3-0-6)
{Modern Physics} -

01420222 Adndunlvimnlfiiams 1(0-3-2)
(Laboratory in Modemn Physics)

01420243  Bifnmsedindifioady 2(2-0-4)
(Introduction to Electronics)

01420244  Siinmsefindiilesdunnufinns 1(0-3-2)
(Laboratory in Introduction to Electronics)

01420261+ whndn W1 3(3-0-6)
(Electromagnetics I)

01420262 uriminlmayfiRns 1(0-3-2)
{Laboratory in Electromagnetics)

01420321%* NafEARSAIDUAN I 3(3-0-6)

(Quantum Mechanics I)

—— 30
** 51073 lTuilya



01420331  Quuwamans
(Thermodynamics)
01420332  narnansana
(Statistical Mechanics)
01420334  guuwamaninnUfiang
(Laboratory in Thermodynamics)
01420366 Handueenay
(Physics of Waves)
01420497  duuw
(Seminar)
01420499 Tassnuiand
(Physics project)
2.3 J¥unwiziden Tiounh

3
THaenanninaeluit Tddesni o wieha

01420247

01420248

01420311

01420363

- &
WnsIneudoady
(Introduction of Metrology)

a an = &l Ly
Ujiamsunasineudesdu
(Introduction of Metrology)
Wanddendnrans o
(Mathematical Physics II)
ninumand
(Optics)

01420365** yuman1Wvh 11

(Electromagnetics II)

= e o
01420473** RENFUDIVDINAG I

Yoy & = =i [ 1 ] = = ) 4:{
1lﬂ$1'ﬂ'ﬂﬁﬂlﬁﬂﬂliﬂuﬂﬂhllmﬂtlﬂ'l'l 18 HUUNA mnswwma‘lﬂu

01053351

01202472

5w nliudya

(Physics of Solid 1)

HANAITOBANUUMINITLITY

(Principles of Packaging Design)

maluladdaguily

(Nanomaterial Technology)

31

3(3-0-6)
3(3-0-6)
1(0-3-2)

3(3-0-6)
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2(2-0-4)
1(0-3-2)
3(3-0-6)
3(3-0-6)
3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



01411431

01417242

01420212

01420241

01420242

01420312

01420322

01420323

01420325

01420343

01420344

01420345

01420346

01420347

01420348

01420349

rsfianouls fugiuueagian
(Regional Tectonics)
aumsiioyiusidosdy
(Introductory Differential Equations)
nast1ans 1
{Mechanics )
UgiRamglnsel 1
(Instrumentation Workshop I}
UfriReuginsel It
(Instrumentation Workshop II}
NOBRFURUTN W
(‘Theory of Relativity)
Handvaelumna
(Molecular Physics)
N5 IATINIDUAN
(Quantum Measurement)
Wandvosoznow
{Atomic Physics)
Sidnnsoiindidudu
(Linear Electronics)
sidnnsoiindisadumalfuansg
(Laboratory in Linear Electronics)
UftiRnnugnsel m
(Instrumentation Workshop II1)
Yiiaaglnsel v
(Instromentation Workshop IV)
SanvseiindiFauay
(Digital Electronics)
sidnnsefindiBuaunindfuams
(Laboratory in Digital Electronics)
Wandvoadiaiud
(Physics of Sensor}

32

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

1{0-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

20:04)

1(0-3-2)

1(0-3-2)

1(0-3-2)

2(2-0-4)

1(0-3-2)

3(3-0-6)



01420361

01420362

01420364

01420373

01420374

01420375

01420377

0142041 1%*

01420412

01420421

01420422

01420424

01420425

01420441

01420444

01420445

+ swdydiviye

msmandiiioe 1
(Introduction to Astronomy I)
MsInaRiedy I
(Introduction to Astronomy II}
wemaninndfiiang
(Laboratory in Optics)
Saqenens 1

{(Material Science I)
Wandvoadgud

(Physics of Gemstones)
#andvoadyudlninml§iia
(Laboratory in Physics of Gemstones)
HANMaD

(Liquid Crystals)
WandiBananiiuned
(Computational Physics)

M3 NADAUUTTAVDTADY
(Atomic-Scale Simulation)
NAFIAATAEUMNY I
{Quantum Mechanics II)

Handvesiiuadve

. (Nuclear Physics)

HEndnaweymn
(Many-Body Physics)
Hindoynin

(Particle Physics)

- o = I
aanansolindnenIw

(Physical Electronics)

myUszynd W Tns Inswagesmeflind
(Microprocessor Application in Physics)
nstssynd luTas Tnswmaesmalidndmalgua

(Laboratory in Microprocessor Application in Physics)

33

3(3-0-6)

3(3-0-6)

1{0-3-2)

3(3-0-6)

3(3-0-6)

1{0-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)



01420452
01420453
01420454
01420456
01420463
01420467
01420472
01420474
01420475
01420476
01420477
01420478
01420481
01420482
01420483

01420484*

* s 3yt v

Aanduosanzinadoy
(Environmental Physics)
NININTWAINY
{(Energy Resources)
w0 ng
(Solar Energy)
Aandvoaussenis
{Atmospheric Physics)
Handwon7
(Astrophysics)

915210 INN
{Cosmology)
Yaqenand 1

(Materiai Science 1)
Fandueavoande o
(Physics of Solid IT)
sfnmani s didnd
(X-ray Crystallography)

Aanduoernibaa

(Physics of Superconductor I}

Nandasedniibwa I

(Physics of Superconductorll}
s TufdnduazuniumaTulald

(Nanophysics and Nanotechnology)

HWandgunn
(Health Physics)
Handainwi
(Health Physics)
Wandinm
(Biophysics 1)

msshaouTinonfiuneivesdiluana

(Biomolecular Computational Simulations)

34

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)

4(3-3-8)

3(3-0-6)

3(3-0-6)

3(3-0-6)



01420490  @¥NANYN
(Caoperative Education)
d‘i ooy o
01420496  (Saumwienadgnd
(Selected Topics in Physics)
01420498  VgyM Ay
(Special Problems)
- 4
01421323  nwsaniiundesiiowdu
{Introduction to Nuclear Medicine)
01421331  AusduAnmSIEFwIndoY
(Environmental Radioacticvity)
01426221  mstfeanuduns9Insed
(Radiation Protection)
£y =f ~ " " ¥ =
3. IR RN hllluﬂﬂﬂ')'l 6 WU/
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3(3-0-6)

3(2-3-6)
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3.1.4 UAAMAUMTANY

= 14 - =g
1. HNHﬂTSﬂﬂH'IuBDUlNNﬂHﬂﬂﬂﬂ‘H'I

T 1 mamsfinwdi 1 S1undIha (. ussoe-sud§iRms-su. Anwidsauie)

01403113 mﬁ'ﬁugm I 3(3-0-6)

01417111 uApgAd 1 3(3-0-6)

01420111 #aEadia 3(3-0-6)

01420113 UfiRmsEnd 1 100:3-2)

01999111 ACGHI TG 2(2-0-4)
Fofnuia ) nquaszegatiqy 3(--)
Fmuenadszme 1 e 3( - -

3 18 - - )

U7 1 mamsfinunii 2 $1umiaein (su.ussos-su.UfiRns-vu. Anudeaues)

01371111 Heesaume 1(1-0-2)

01403115 mﬁffumu I 3(3-0-6)

01403118 ﬂﬁu"ﬁmsmﬁﬁugm 1(0-3-2)

01417112 unagoe 11 3(3-0-6)

o202 Wandwaln 3(3-0-6)

01420114 Ufiansand i 1(0-3-2)

01999021  muInuifemsdeas 3(3-0-6)

01175%xx Aenssuwafny 1(0-2-1)
Jrmeaalssma 1 o ' 3(--)

593 19( - - )
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U 2 mamisfinui 1 Suunsiavia @wussme-sudfiams-su fnundoauey)

01417241 unagaw I 3(3-0-6)
01420211 nasnans 1 3(3-0-6)
01420221 Handgnlni 3(3-0-6)
01420222 #andgalminn§uims 1(0-3-2)
01420243 Sidomsefindidodu 2(2-0-4)
01420244 sinmsatindidosdumnufiifos 1(0-3-2)
01999041 wpgrnandiiemsduiuiiafia 3(3-0-6)
Fndnunialy nguenseogaiiqe 1( - -)
Famuasgazme 1 0110 3( - -
57U 200 - =)
Ut 2 mamsiinunii 2 Sunumitein (@anussoe-aUfiRns-saAnmndieaie)
01420213 Handidendiameans 1 3(3-0-6)
01420261 uuman i 1 3(3-0-6)
01420262 wiman Ivhandfiianms 1(0-3-2)
01422111 naNAnA 3(3-0-6)
01424111 NANTIIN 3(3-0-6)
01424112 F1Inenninlgunms 1(0-3-2)
Syunmzbon 3(--)

Sendneialy nguansenaidiosInoeswaiieslan  3(--)
590 200--)
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Ui 3 mamsfinmii 1 Sumeie (mussw-suAlfinns-sufAnudaeauies)

01420321 NAFAAIAIDUAL ] 3(3-0-6)
01420331 QUUNarIANS 3(3-0-6)
01420334  guuwasmaninafiAns 100-3-2)
Gyl aquansemeaniuvadsznaums 1(--)
Frummizidon 12( - -
53 200 - o)
Yl 3 mamsfiowndi 2 Swumingin (vuusses-suUgRms- s Anndaauies)
01420366  Wandwosndiu 3(3-0-6)
01420332  nasiaaiada 3(3-0-6)
Sndnumiall nduesequiiomneaad 3(--)
Frumwiziiion 3( - -
5 2(--)
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41 4 mamsfinuai 1 S1umivhe (BN Ussow-a A fiRms-vu. Anmdsaue)

01420497 GHEGTS 1

Junwiziion 6( - - )

Toufonie 3( - -

39 10( - - )
T4 4 mamsfinmti 2 $1umnena (su.ussone-su URMS-40. Aprdlene )
01420499 Tassanuidnd ‘ 3

Jrunnizihon 3(--)

Jyudons 3( - -

etV 9 --)
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2. 108NN USRIV RN

Y1 mamsinmndi 1 Suaunaefa (.3 sow-u U finms-sudnidlenuied)
01403113 mﬁf‘fugm I 3(3-0-6)
01417111 UARRAT I 3(3-0-6)
o1420111  Wandviall 3(3-0-6)
01420113 UfiamsHand 1 1(0-3-2)
01999111 FARSUAAUNUAY 2(2-0-4)
FdAnumialy nquansvegdafiqu Coa(--)
MY NYILUNA 1 A1 (- =)
5 18(--)
I8 1 mamafinmni 2 $1aumiaefn (wu.ussow-sualfiinnis-asu Aowiduaues)
01371111 Foe1saume 1(1-0-2)
01403115 mﬁ"ﬁugm 3 3(3-0-6)
01403118 ﬂﬁﬁ'ﬁmsmﬁﬁfugm 1(0-3-2)
01417112 unagaz 11 3(3-0-6)
ol420112  Fdndmalyu 3(3-0-6)
01420114 UfiinsHlind 1 | 1(0-3-2)
01999021 minInerffonsoas _ 3(3-0-6)
01175xxx Aunssuwafne . 1(0-2-1)
N IWINRYTLNA 1 18 3(- -
3 ' 19 - -)
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' oA A L= ﬁi o L] = o e
U 2 mamsfinmit $1umihn (su.ussne-auJ§ians-su dnydioaues)

01417241 upaga I 3(3-0-6)
£01420211 namaas 1 3(3-0-6)
01420221  Wandyalmi 3(3-0-6)
01420222 Wandgalnunal§iams 1(0-3-2)
01420243 Sifnnsefindidosdy 22-0-4)
01420244 Stﬁfmsaﬁnﬁlﬁaw’fumﬂﬂﬁﬁﬁﬂﬁ 1(0-3-2)
01999041 wsugmanditemsauiugdafia 3(3-0-6)
Jfnuia 1u nguanszogaiae 1 --)
IFaEInlszing 1 A 3(- -
57U 20( - -
5 2 mamsinund 2 $1uniaehe @.ussew-a U uRns-sudndisauns)
01420213~ Wandiendamans 1 . 3(3-0-6)
01420261 wimdn v 1 3(3-0-6)
01420262 wimdn lfhnndfildns 1(0-3-2)
01422111 nanaha 3(3-0-6)
01424111 NANFIING 3(3-0-6)
01424112 PInnomlfians | 11(0-3-2)
Truawzden - 3(--)

Fodnuia 1y nguansznadedInouaswafioslan  3( - -
ety 200--)
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Ui 3 mamsinwil 1 Swmaeda (vu.ussoe-su UiAn -1 Anndeauiog)

01420321 NAran3 AIBUAN I 3(3-0-6)
01420331 guMnaman; 3(3-0-6)
01420334 guvnamaninalfinms 1(0-3-2)
Fndnunald nguatseraniuvsdsenouns 1I(--)
Trunnizidien 12( - =)
57 200 - -)
1 3 mansfinndi 2 Suaumaein (v, ussoe-su. UfiiRns-su.Bnudreanio)
01420366  TAnduoniy 3(3-0-6)
01420332  nafaniadn 3(3-0-6)
Fodneia nguanszauvSomans 3(--)
Frunwiziden 3(--)
Feudonids 3(--)
5 15( - - )
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L) H. = -l=.l o ' nd
17 4 mamatinuii 1 VIUIURUWAR (FY,

usstw-su. U foRms-u Fnudienuind)

01420490 gufinfinyn 6
54 6
I _4.mﬂmﬁﬁﬂm‘?; 2 Saumiioia @u.ossoe-vu Ufiams - fnsdiunuies)
__..01'420497 duuu 1
01420499 Tnsenil@nd 3
| Frunwizifon 3(--)
Fudonie’ 3(- =)
5 10 - )
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3.1.5 MetvengIn :
3.15.1 swinfidusdeaivivesndngns
- yedslundngns
01420111 Windmld 3(3-0-6)
(General Physics I)
Py 4 4 ¢ a & o ¢
narani mandeuiuuuefueiin Ay namanived wa gunwasmans

Mechanics, harmonic motion, waves, fluid mechanics, thermodynamics.

01420112 Fandialdn . 3(3-0-6)
(General Physics 1T )
S91RBouNInDY : 01420111
Thusitedn adunimanTWsh veumand #andunlmidesty uazfiundesiand
Electromagnetism, electromagnetic waves, optics, introduction to modern physics and

nuclear physics.

01420113 UfiAmsNEnd 1 O 1(032)
(Laboratory in Physics I) '
a s ' & > 2 ¥
TS euNINeY : 01420111 Wiowseuu v 01420117 niewioanru
a L) = & ap e &
U§idnsdmiuin Raadwalal 1 wiefldndiugui

Laboratory for General Physics [ or Basic Physics L

01420114 UfiiRn1sH@nd 0 1(0-3-2)
(Laboratory in Physics I) 7
Fuiifeuinden : 01420113 uaz 01420112 wiondondu v3o 01420118 wiondouiu

UgiRnsdmiuian Nandialyl o wieN@ndAug i o

Laboratory for General Physics II or Basic Physics II.
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01420211%* nasnans I 3(3-0-6)
(Mechanies I)
FyfiiTouanou : 01420111 LA 01417112
S w A d' Yy o VA o o o
namaaIuIny ﬂ'lilﬂﬁﬂuﬂiuﬂﬁi’)ﬁﬂ'Nﬂﬁllmﬂ'ﬂﬂ NAMaAIUDIIZTULIYNA ELRNTE
= ar o ] a - P
inSa mydu ussgudna nanmsulsar anseelounnzusiinTnilowdeadu
Newtonian mechanics, motion in non-inertial reference frames, mechanics of a system of
particles, rigid body, oscillation, central force, variational principles, introduction to lagrangian

and hamiltonian.

01420212  farnans I 3(3-0-6)
(Mechanics IT)
T aunINoY ; 01420211

RACy

aumsainseed noufueiaIndley maamvulyad aumsueladu-nlnd

LT T

o

L% ot 5
wamand tiiFadu namanivedlna taznamans Faqiosdy
Lagrange’s equations, hamiltonian theory canonical transform, the Hamilton-Jacobi

equations, nonlinear dynamics, fluid dynamics and introduction to mechanics of material,

- 01420213+ flAnd1Bendinnmani 3(3-0-6)
| {Mathernatical Physics I) -
Syfiouandey : 01417241

TondgymAandfifertosty aumsayiut aunsdeyiusios Maiduvoaniy
Jomwey sunsmmme Avadadaduiaznisiinned oynsy nnwediSedins sy
e mauasalmaungyiod

Problems in Physics relating differential equation, partial differential equation, Green’s
function, boundary-value problems, eigenvalue equation, linear algebra and analysis, scries,

- advanced vector analysis, Laplace’s transform, Fourier transform.

w siniuilya a6



01420221  #andynlui 3(3-0-6)
(Modern Physics)*
IiEeunIneu : 01420112
& e oo = o A& £ ¢ oo o
wqygﬁuwmnmua:wqygmauﬂmuamu [ LR Tl!l?lfq]?l NAFEATHNG VYBILW
voa InayanduiazAnhnata fundon uazeyninyagiu
An introduction to relativity theory and quantum theory, atoms, molecules, statistical

mechanics, solids, superfluidity and superconductivity, nucleus and elementary particles.

01420222 WandynInimadfiians S 1(03:2)
(Laboratory in Modern Physics)
TR ousnon : 01420114 uag 01420221 wiewdoui
UiRnsdmsuinidndynin

Laboratory for Modern Physics.

01420241  UiiRarmgilngel 1 1(0-3-2)
(Instrumentation Workshop I} _
audAnemonmvesfaguszian lilozysznni Wil Tang lumsadrsqunssl ng
vonuuvgunsel lagld Taqusunnliasyssianit lildTane fugnamieidinaniede
mmﬁm‘ffumuqﬂnsnfﬁ’w'i'ﬁ@ﬂszmw"lﬁ' uazilszinnii hilsTans
Physical properties of wood and non-metallic material in instrumentation, designing parts
of instruments with wood and non-metallic material, basic carpenter work and tools, production of

instrument parts with wood and non-metallic material.

01420242 UiiRawginseln 1(0-3-2)
(Instrumentation Workshop II)
oS ounney ; 01420241 _
auAnemonmvesiaguszanTanzlumsaiequnsal msvonuuugunseiTauld
FagulszinnTang Rugmnusifounsinioode mswﬁwﬁmmq%snfﬁ’f'w'i'a@ﬂszmm
Tanzunwiia
Physical properties of metallic material in instrumentation, designing parts of instruments
with metallic ma;erial, basic mechanic skill work and tools, production of instrument parts with

metallic material.
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01420243 Siapnsedindiledu 2(2-0-4)
(Introduction to Electronics)
1R sULINY ; 01420112 '

Qo

2093 Ifinszuanswasnszusady dymnauazdynusuniu msiseuiana

[
]

or é af -] = d at
ULIW AIINIAIUY vlﬂi't')ﬂ ‘ﬂi'ﬁ.!%’c‘flﬂﬂg Lﬂ%ﬂﬁﬂlﬂ']t] (ASDIVENYDDIWDITTUUUA LAZAIS
o o o o = = S ad e oda &
Uszynd 2esiutiagldygnn LassmdEadn s mand SilansedndBuauiowu 1es
saFuavuazmsyseynd
DC and AC circuits, signals and noise, signal processing, semiconductor, diode,
transistor, amplifier, operational amplifier and applications, waveform generator, linear IC,

thyritster, introduction to digital electronics, digital IC and applications.

01420244 BifrmsedfindidosAumalfian 1(0-3-2)
(Laboratory in Introduction to Electronics)
SHPEeunnfon : 01420114 Laz 01420243 wiondouiy
UftiRmsdms yinddnnsofindiflosdu

Laboratory for Introductions to Electronics.

- = = &
01420245 BiannsolindiFuauiiiodiy 2(2-0-4)
(Introduction to Digital Electronics)
3 l:: o/ as o o o =
mmﬁ'mmv’fummnumuumu'lmuazqﬂnmiwmm syuusIuaY s uazadnmmans
ﬂiﬁﬂﬁ’lﬁﬂg ﬂ'\?fiiﬂ‘a'15ﬁllﬂ3@0ﬂ£lﬁﬂlﬂﬂl§ﬂ9’liiﬂ ?Q%iﬂi%ﬂﬂﬂﬁﬂﬂiiﬂ 299579
o = [ o =Y o J g
auddy 19sondia 2esudasdygauazglniel aondnenssunounuABIIOIAU
Introduction to digital signal and devices, number systems, code and logic mathematics,
analysis and design of Jogic gates, logic combination circuits, sequential circuits, arithmetic

circuits, signal conversion circuits and devices, introduction to computer architecture.

01420046+ SidnmsofindiBunuiiosdunafiRns 1(0-3-2)
(Laboratory in Introduction to Digital Electronics)
SefiSoumnon : 01420245 Wiowioudy
1Jﬁﬂ'ﬁmsf?”m%’u?mﬁtﬁnwsaﬁﬂﬁ'ﬁammﬁmﬁu

Laboratory for Introduction to Digital Electronics.
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0142047 WAsINuuToaRY 2(2-0-4)
(Introduction to Metrology)
ST pULIROY : 01420112 W36 01420118 15D 01420119
SBeniemenTi srUve tasnasgu nanmsda sullondimsia ms
‘5mﬂ$ﬁmmﬁﬁuasmsmimmmmamﬂmé"au A3 AUYIATEIU MIAEUNIATIU S2VY-
ammwn‘fmﬁu uasmiviniswealfiimsmasing
Physical quantities, system of units and standard, principle of measurement, method of
measurement, statistical analysis and propagation of uncertainty, traceability, calibrations,

introduction to quality systems and metrology laboratory management.

01420248 WAFIMOTOIRUMAUFIRNS 1(0-3-2)
(Laboratory in Introduction to Metrology)
ST vuinAeu : 01420247 vendeu i uag 01420244
ﬂﬁn“ﬁmsf’rm%’u"’mumﬁmuﬁmﬁu

Laboratory for Introduction to Metrology.

01420261%* Laiman T 1 3(3-0-6)
(Electromagnetics I)
SR vuninen : 01420112 Laz 01417241
wdnuosaunuazind i vanvesemuasdadisimgn muIdhung
aimaningens Jymiswoy aufvesdng lagidnnin wagSaguinan msmiioah
wimdn T aumsundinadlugduuueywuunsSwus msurivesnduiniman iy
AINAN
Principles of electric field and potential, principles of magnetic field and potential, |
electric fields and magnetic fields in matter, boundary-value problems, properties of dielectrics
and magnetic materials, electromagnetic induction, Maxwell's equations in both differential and

integral form, propagation of electromagnetic waves in media.
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91420262 timanHFarnd§iRes 1(0-3-2)
(Laboratory in Electromagnetics)
SehBouney : 01420261 Wiendeuru
UfRms dmsudruaimin e

Laboratory for Electromagnetics.

01420311 AdndiTendinenens 11 3(3-0-6)
(Mathematical Physics II)
| S ounnniou : 01420213
Tassuiienylufiand msudasdedufinta SruruBedou ngufisdaa aouital
sunnsalutynifidnd
Special function in physics, integral transfqn’n, complex number, residue theory, ébntour

integral in physics problems.

01420312 WguRFURNSAIN 3(3-0:6)
(Theory of Relativity)
SofiGuuNIAeY : 01420112 LAZ 01417112
Suimsnmaeulovalay sameaauaznsta nnmsduinsawmaduiiloans
saumEaTveIduR s MIudateimeiial FRNENINIASLNIAMFTINIEMN Taiuudy
Hazwdaduing aomusiFousmifeadutng udnmsvesnaauya maoanALLY
TRwnzanu Iiue aunsveslofalnd
Pre einsteinian relativity, space time and meastrements, principle of relativity, kinematic
consequences of relativity, space time transformation, relativity and physical concepts, relativistic

momentum and energy, relativistic covariance, principle of equivalence, curved space time and

gravity, Einstein’s equation.
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01420321%* NARAIARSAIOUAN T 3(3-0-6)
(Quantum Mechanics I)
Sy ounnnoy : 01420221 iag 01420213 niawiouiu
o o a _ d o o o o A [ ]
ﬂ'lSl’l_lﬂUu5]'Iﬂﬂﬁﬁ’lﬁﬂ‘J'ﬂﬂ'lﬁﬁ'ﬂﬂjuﬂﬁﬁ'lﬁﬂiﬂ'lﬂuﬂﬂ 'ﬁ\ﬂﬂ‘ﬁuﬂﬁu 'Hﬁﬂﬂ'l’lllvlu
= o A oo o g om o = o
!I‘H"I-J'B'H ﬁJJﬂ'lS%ﬂ\'l‘h’liE]ﬂ&N'E)‘; ﬁﬂﬁﬂuﬁuﬁﬂﬂ AAUHUNT msﬁmm‘um%’mauﬂ TU!JJ‘LN]I.I
Fayunazaily ezaouuuy lelasiou
Transition from classical to quantum mechanics. Wave functions, uncertainty principle,

the Schrédinger equations, one-dimensional potentials, operators, harmonic oscillator, angular

momentum and spin, hydrogenic atoms.

01420322 WandweeTuiana 3(3-0-6)
(Molecular Physics)
S oumnrion : 01420221
audAves Twana novivesiurzmanil suuiasioznsduiiums aseududunl]
msfnuaynaiuvesTuana dandvfiunmdng Tauud Sifnnsouathus Tauund as
UszyadszuuTumana
Property of molecule, theory of chemical bonding, symmetry and operation, quantum
chemistry, molecular spectroscopy, nuclear magnetic resonance, electron spin resonance,

molecular applications.

01420323 M3dAITINIDUAY 3(3-0-6)
(Quantum Measurement)
Sfiienanno ; 01420221 #30 01417241
fugnumsTaantoudy dannives Wouueuind msmAULNguAIRERIRZAS
mAvanna neusumMsTastuseiies areusums Ty livhats msdalavdssnn
nsHINY
Basic quantum measurements, von Neumnann’s postulate, ensembles average and time
average in quantum measurements, continuous quantum measurements, quantum nondemolition

measurements, measurements without entanglement.

= swdgnifuly >




01420325 WEndFvnsozaoy 3(3-0-6)
(Atomic Physics)
SR onannen : 01420221
ssuUSidnasousifie) audafiugmvesesaon esnonTummumimdnuns
- oW szuudidoasounainda anlanfuvetezaoy
One-clectron systems, basic properties of atoms, atoms in magnetic field and in electric

field, many-electron systems atomic spectra.

01420331 QuiMwamans ' 3(3-0-6)
.‘ {Thermodynamics)
SRS uuinnen : 01420221
autAnan T doutoiaes noufeaviuesie ngRugMIsquuHarani dame
em%;a Wsmadndea q luguunaman$ szuvwausen .
Thermal properties of matter, kinetic theory of gas, fundamental law of thermodynamics,

equilibrium conditions, thermodynamic potentials, systems of variable mass.

01420332 namanIadn 3(3-0-6)
(Statistical Mechanics)
SefiBounIneu: 01420331
auntsiug g mussuuamain luauga sessomdauuy iy Tasunueiifa uauo
ifa nazunsuAUALOIAE WS RTuTaNTY TuMsveseraIuL Msns1eiiEua Yoamaese
anmFnousy Manreusy msnauniuiuy Tua-Towaiad
Fundamental equations for classical system in equilibrium, microcanonical, canonical and

grand canonical ensembles, partition functions, equations of states, virial expansion for real gas,

guantum statistics, quantum gases, Bose-Einstein condensation.
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01420334 gavnamans MaUfiAms 1(0-3-2)
(Laboratory in Thermodynamics)
S¥iiBouNIney : 01420331 vioniouu
UiiRmsdmvingurwamans

Laboratory for Thermodynamies.

ad - a
01420343 SiinnsefindiFudu 2(2-0-4)
(Linear Electronics)
FRTEUNINOY ; 01420243 '
ar = ) ad = = o o [y
wanmsInsisHesdidnnsetind mylnneidyyin dygusuniu vegadu
wipsusuoampisFuILaLazN LT Eynd 2eTTaTadu 1sesiillagUdaygnn
o ] = 4 4 da o & e
ginssivawsoude Tnsmmosuazmalszynd gunsaidiannsaundiaaums
Principles of electronic circuit analysis, analysis of signals, noise, modulation, operational

amplifier and applications of linear integrated circuit, waveform generator, multi-junction

devices, thyrister and applications, opto-electronic devices.

01420344 BinnseindiFadunnifinms O 1{0-3-2)
(Laboratory in Linear Electronics)
I ouannon : 01420244 1Az 01420343 WionTouiu
UfamsdmiuTndidansedindidudy

Laboratory in Linear Electronics.

01420345 UfiAamgunsel ur 1(0-3-2)
(Instrumentation Workshop III)
S uuanton : 01420242
mIpenuuLgUns ol aziududenouiumes srvoenuuy msinethiaziSeaas
N1INIIVADUVUIA 'ﬁugmmwﬁwﬂauam’%‘mé‘nsna nsrandudaugUnssiday
iwtoesnanTsnan
Designing of instruments and parts with computer aided design, fine measurement and
dimensional check, basic machine work and machine tools, production of instrument p;arts with

production machine.
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01420346 fiRIQUnsal Iv 1(0-3-2)
(Instrumentation Workshop IV)
S euanioy : 01420345
nseenuuLgUnsslinsTudwmdronoufiunesvavoonuuy msiaeteaziBuanaz
msasmaenynIn Ms@enTUsunsunuguBuay nnzmswaagunugUnsalde
spashsnngaTuatlavnsuiinnes
Designing of instruments and parts with computer aided design, fine measurement and
dimensional check, numerical control programming and production of instrument parts with

computerized numerical control.

01420347 BidpnsafindiFaay 2(2-0-4)
(Digital Electronics)
ST unanADy : 01420243
‘VIq}lf]iﬁﬁl‘]‘fﬂdﬁm!ﬁxﬂﬁﬂﬂ’lﬁﬂgl‘%ﬂﬂ‘iiﬂ i3I BanTsn 229515 ENDUITANTIN
esAIUgUEIE AL uazmsilszgnd 2935 amiduay mssenuuunazmsdszynd M3
wilasdyanauFuas nauaawanazaIugy udnnsta Toudoya gunsalagns
Vszynd mawondeuazmalssgrddanugylulas
Introduction to coding theory and logic mathematics, logic network, logic combination,
sequential control circpit and applications, digital integrated circuit, design and applications,
digital signal convéfsion, display and control, principle of data transfer, devices and applications,

microcentroller interfacing and applications.

01420348 BiinmseiindiFanunindfinms 1(0-3-2)
(Laboratory in Digital Electronics) .
SeffounIney : 01420244 uAz 01420347 ienTounu
UiRmsdmsuindidonsefindiduay

Laboratory for Digital Electronics.
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01420349 WAndvpiud 3(3-0-6)
{Physics of Sensor)
i eusnnem : 01420243
UsingmesimaiandilFlumsiug viiavesdatud dyanesuniu msdszuaana
Fysy 1o uazmsszynd

Physical effects use as sensing, types of sensors, noise, signal processing, and

applications.

01420361 msImaAnIDoau I 3(3-0-6)
{Introduction to Astronomy I)
T sunnes: 01420112 wie 01420118 #¥o 01420119
naenaniesdt anorfindiazszuuges Tnseairevosmaunsied fufinvewenaw.
wsnsflonuninmand uasmatinnsdunamssimeesmand Smsnyuendoui
Celestial mechanics, the sun and the solar system, structure of the planets, the origin of

the universe, astronomical instruments and techniques of observation, field trip required.

s
01420362 @131INANTLDIAN 1] 3(3-0-6)
(Introduction to Astronomy II)
A NToUNINDY : 01420361

AUBEUANANT VsTeNMIALEETIna YDA alnafuuBIn1d MISINNATI 1Az

HALDNT TN IMTUDIAN

Stars and galaxies, stellar atmosphere and interiors, stellar spectrum, classification of stars

and galaxies, evolution of stars.
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01420363 virusmani 3(3-0-6)
(Optics) .
Sefiaeuanden : 01420221
wennanfiGusvindiauazmoenin s nd lusirumanitaunu gunsoldieu-
e’ nuianueain umsunsnavaiairumens auvRvouaire rumanives
dhloriues msBuaun msndauesTnan'lsd
| Geometrical and physical optics, matrix methods in paraxial optics, optical instruments,
aberration theory, optical interferometer, properties of laser, optics of opticaifiber, diffraction,

production of polarized light.

01420364 Virusmanimalfianis | 1(0-3-2)
{Laboratory in Optics)
SR eusniou : 01420363 wiewionriu
Ufidmsdmiuismieumand

Laboratory for Optics. .

01420365** wiman T 11 3(3-0-6)
(Electromagnetics II)
SR ouinney : 01420261 |
waenanineTih adumimdn i lugni vethadu msud$ed wamoainag
A uFedurinsnw ‘ |
Electrodynamics, electromagnetic waves in conductors, wave guides, radiation,

relativistic electrodynamics.

2101420366  WANFvIRY 3(3-0-6)
{Physics of Waves)
FAEEuNIABY : 01420211 HT0 01420261
3 o & o . o o g o & &
sz‘uummmammmﬂﬁuaxwa"lﬂﬁw msmmwmghsas Llﬁ$ﬂ15ﬂ53Qﬂﬂ AGUUUEY
- a a & v g o 7 o A
IENNASITOIAUAT ﬂﬂulLJJl.‘}"iﬁﬂ'lﬂﬁ'l TUMTUNNHELIBA ‘Ll'i'lﬂ{,]ﬂ'liiuﬂ'l\'l‘] YBIAOU
Mechanical and electrical oscillating system, Fourier analysis and applications, wave on -

strings, voice and sound, electromagnetic waves, Maxwell’s equations, wave phenomena.
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01420373 Fagenans 1 3(3-0-6)
(Material Science I)
Jfidouanno ; 01420221
Taseadeozaey Tuwagauaziusy Tnssadrandn auiineanuiounas@inaves
$rq AMuunWSoaNdA AUNNIBIKEn Sanptuazurun W WolioiBuYSd
Atomic structure, molecule and bond, crystal structure, thermal and mechanical properties

of material, crystal defect, alloy and phase diagram, organic polymer.

01420374 REndvowayudl 3(3-0-6)
(Physics of Gemstones)
SfSuuinon : 01420112 w3 01420118
sysuRuasmsualssinnesaud wandnuudosiu au@mamenin ndama
Aandlunsinszisaudiazms iiaseaile mafadludaud afiavosSyud waz

a o w =4

swnzidun Syndlduid suudiuaasdsingmsel nsUSulyenumworyudl
Nature and classification of gemstones, elementary crystallography, physical properties,
physics principles of gemstone identification and instrumental utilities, causes of color in

gemstones, gem species and descriptions, organic gems, phenomena gemstones, gemstone

b

freatinents.

01420375 Wandvosdyudinmlfuins 3 _ PR 1(0-3-2)
(Laboratory in Physics of Gemstones) )
JnfiFuannoy : 01420374
UftRnsdwmiinilindvosdynd

Laboratory for physics of gemstones.
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01420377 Wanmad 3(3-0-6)
(Liquid Crystals)
Sefidounae ; 01420261
Usziamsdununiinmal autdueule lanseln mauazandamamenn ms
Funser msimasiaudaniemonin msnouauoswoau Iih auimin uasde
uae gAWs0e Msdszgnandnval
History of liquid crystals, anisotropic properties, phases and physical properties,
synthests, analysis of physical properties, electric response, magnetic response and optical

response, defects, applications of liquid crystals.

0142041 1** FEndiTenoufiunes 3(3:0-6)
{Computational Physics)

FMFTeuNINDU : 01420221
3 o I s oA o o o o+ A
Hugnmunnlamanitasmatiadsduavlunsmurndrenouiunesiveufifym

= ° [ 4 W o
naddnd uuusmewazmslszgndnanasnans wimdnrih adu arouduidng uaz

Hdndvosoyma

Basic mathematics and numerical techniques in computer calculation leading to solution

for physical problems, models and applications in mechanics, electromagnetism, waves, quantum

physics and particle physics.

01420412 A1591GDUIVUISAVDLADY ' 3(3-0-6)
(Atomic-Scale Simulation}

FrFounnneu : 01420411
HUUS1aDITRITELUDEABN INATAM AN Endd M T UM 18 UV DUABNANM DY

iadlamsSiaoamy uazmsilszgndnis S lumsfnuTag
Modeling of atomic system, physical techniques for computer simulations, simulation

techniques, applications in material study.
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01420421 NAFEAIAIOUAN I 3(3-0-6)
{Quantum Mechanics II)
S euninoy : 01420321
v cli a o J = o o ar 13
ﬂ15ﬂ5$ﬂ1mﬂ1llﬂﬂﬂ~3ﬂﬁ1ﬁﬁﬂ ﬁﬁﬂﬂ']‘a'l.l'l]‘iﬂ'] myr;]ﬂmmwmmmm‘nmmﬂmu
‘# o =1 =
UagIuaulnal NHygnsnIsiid ssuuuauaynin
Semi-classical approximation, variational principles, time independent and time

dependent perturbation theory, scattering theory, systems of identical particles.

01420422 WEnduesiiuafoa 3(3-0-6)
(Nuclear Physics)
S onanden : 01420321
oymayagmluiiwndea Sunsidnsznineynmaluiuaer msdinsizdlny
inpassayma uuusaosvesilundea meniiilnad ngefvsalfiiniunfvn ms
galwavosiunfsa
Nuclear elementary particles and their interactions, accelerators and analysis, nuclear

models, nuclide table, nuclear reaction theory, nuclear decay.

01420424 Wndwarweymn 3(3-0-6)
(Many-Bedy Physics)
FfiTouunNey : 01420221
& o 1 o = o - o =t
DYNAMUOUNY ﬁiymlmmﬂuqu ®ANNITNANUYBUNIA MsszuIn a1svisuay
a5 -Wond afAuuLATOUAY IWNSATAMURUIILY .
|
H
Identical particle, stochastic problem, Pauli exclusion principle, Hartree and Hartree-Fock

approximation, quantum statistics, density matrices.
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oia20a2s  Handoyna 3(3-0-6)
.- (Particle Physics)
i suniney : 01420221
auliRveIBYNIAYAF M fﬁl'?fn'c*fmaam’%"am'qwmmm_zm‘%"mm'Jﬁﬁ‘i'umgmﬂ nsutas
uuveNas uazngmiseysny Tnseadraveutensou uasuuusioeannn Suasisen
wiman i Sumsftuuvudon wuvHasunasgu uenmidennmuiasaunasgiu
Properties of elementary particles, physics of particle accelerators and detectors,
syrﬁmetry ‘ti'ansfonnationfs and conservation laws, hadron structure and the quark model,

electromagnetic interactions, weak interactions, standard model and beyond standard model.

01420441 SiEnnsofindmonin 3(3-0-6)

—

Physical Electronics)

AT HUNNDY : 01420221 HAL 01420241

(S]]

1 L

! 1 5 d‘ g’ s
azaew uazwan ngufimsmilonh diude gilnsalvuhemazvag daude Toavdu
uazgunseliFanleusy 1393390 gunsaladnnseindifauas |
Atom and crystal, conduction theory, junction, bipolar and unipolar dervices, Josepson

junction and quantum devices, integrated circuits, opto-electronic devices.

01420444 nsiszynd lulns Insivage snaiand 3(3-0-6)
(Microprocessor Application in Physics)
B MITOUNINDY : 01420248
ag o [ s o o
anuirug oy lelns Tnswares dnugulyinsuazmsdszynd
aonTaonssuvesluIas Insiareuazdinuguln Tns mafondedumioe anus uay
o o o 4 9 ar o o ma
gunsel Buwn e msfemsdoyauuveyniy mandasdygsueniaonitluina az
aa w  d 4 e W W a a
adva Whue-unden mayeusedudiuiviianieg msiou TusunsuldomTulas
o A’ = at
Tnsiravas niedinugylulnndesdudrsnmmuoauanyd fygudasinazuazms
8} R 1 o o« P-4 A
197199 ﬁuiﬂﬂ'ﬂlﬁﬂ'ﬂﬂﬂﬂiq msﬂﬁzqnmmaﬂﬁﬂmmzﬁ'mauq
Basic knowledge of microprocessor, microcontroller and its application. microprocessor
and microcontroller architecture, memmory and input output devices interfacing, serial
communication, analog to digital signal conversion and digital to analog signal conversion, sensor

interfacing. introduction to microprocessor or microcontroller programming with assembly

langunage. interrupts and direct memory access. application in physics and other areas.
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01420445 m3dsgynd uTas Inswaefmalidndmalfinns 1(0-3-2)
(Léboratory in Microprocessor Application in Physics)
SofBuninnew : 01420348 Uz 01420444 v andouu
Ufiamsdmivinmsdszgnd luTns Twssaaesnildnd

Laboratory for microprocessor application in physics.

01420452 WiAndvasaaniziadon | 3(3-0-6)
(Environmental Physics)
SafGuuanney : 01420112 W50 01420118
anmemadoufifsdostumsudsad madaiunarudou wauazTuudy duga
WRNMBIRII AUz TMA AN luanzIIndon AIANA NS T
pumgiiuruunuasluiiles Seliaunzussnnn
Radiation environment; heat, mass and momentum transfer, energy balance of the earth

atmosphere systems, environmental moisture and evapotranspiration, urban-rural temperature

contrast, human and the atmosphere.

01420453  NINYINTWAINU 3(3-0-6)
(Energy.Resource's) |
Swifiunnney : 01420221

wisuesetfing wisnuan wdsmnh ndsundunsia anufounnidfian

anudouvinumayns wisandiunded wadind Temdsndauan omdeenleTasion
mslfiaznsdsendandeny Imsinsmenaad

Solar energy, wind energy, hydro-energy, sea-wave energy, geothermal energy,
oceanthermal energy, nuclear energy, chemical cells, fossil fuels, fuel from biomass, fuel from

hydrogen, energy utilization and conservation, field trip required.
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01420454 WAMLENDIANE 3(3-0-6)
(Solar Energy)
Sy iTenuInoy ; 01420331
o o oA P A’ ] o
A51eEns Upan9nnd SiFatnanemainanniznuiu lan mstumanyiou
o o A s = =5 o Y W =
Wrumansuaunsoesusiinnasefiad sruuldndinuumserindiuganuion
1 [ Py = ar = |
nmsilfsugindinunasorfindiiuau msnfeugindiunaserfiedidlu v fnsfne
wenanui

Solar astronomy, terrestrial insolation, heat transfer, optics of collectors, solar heating

systems, conversion of solar energy to work, photovoltaics; field trip required.

01420456  TRnduoeussem 3(3-0-6)
‘ (Atmospheric Physics)
Suflizouindou : 01420112 w0 01420119
sefusuvesesrUszneuvosusstImA Ysngmsaimsuissfuazisingmsasing
wera Tovhuazth aavwamansvesvssnnia wamanivoswsseme i luyssons )
Levels and composition of the atmosphere, radiation and optical phenomena, vapor and

water, atmospheric thermodynamics, atmospheric dynamics, atmospheric electricity.

01420463 Handwsan? 3(3-0-6) -
{Astrophysics)
NG OUNINDY : 01420332

af al

Farnnnsuoaan enan e Wamd anilmsou nouiduinsamnaly nqu
M 932187
Stellar evolution, universe, quasars, pulsars, neutron stars, general theory of relativity,

black holes, cosmology.
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01420467  INTMAINY 3(3-0-6)
(Cosmology)
FFE ounies : 01420221
nqudurtnsnmii 1y welnvosamnl-gund-Tsweddu-o3mned aunsues
Wiaum Jauus menwosdavessnine feiluTnsnniumsa msadatiundeaiugin
uvs aemlszney myedeTnsaadie uag Insaardwuwialvgluenan
General relativity theory, Friedmann-Lemaitre-Robertson-Walker metric, Friedmann
equation, Big Bang, inflation, cosmic microwave background, Big Bang nucleosypthesis,

contents, structure formation and large scale structure of the Universe.

01420472** Targmans 11 3(3-0-6)
(Material Science 1I)
F G orannen ; 01420373 ,
. Winsuazdunsisenreriesnon UszinvesTaguazmsldlselon? Tnssads
wazms 1o Tanswan wsaiin taz wodwed mnfAma i autiifaa ey antan
(o
Atomic and interaction bonding, type and application of materials. Type and application
- of metal alloys, ceramics and polymers. Electrical properties, thermal properties, optical

properties,

01420473** HFndvoweuia 3(3-06)
(Physics of Solid I)
S euunon : 01420221
Tassadrandn msL?Tmmummaé"uTﬁﬂwﬁnuazuamﬁwﬁmnﬁ’u HIITEHI90LADY
waemsBamilonlungn mMsAuvsasRsmzanTANNnTIN U (U 1a8g
Bidnmsaudasy NYURUOUNT VB BIENAT O
Crystal structure, diffraction of wave by crystals and reciprocal lattice, interatomic force
and crystal binding, lattice vibrations and thermal properties, free electron model, electronic

encrgy band theory,
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01420474+ Andupsvodem 3(3-0-6)

(Physics of Solid II)

THMISTBUNINDY : 01420473
&) e A o e & w o Qe 1 =
Wandussmsiiand gunsalarsiadash aud@mausimdauazmaim auidlad

g o ar oo ag ] =
13n93A dUATNIEIRToNILVAI9 TuREN

Semiconductor physics, semiconductor devices, magnetic and optical probertics,

dielectric properties, various interactions in crystals.

= dor o o
01420475 HanmIawmssIaionts 3(3-0-6)
(X-ray Crystallography)
G oUUIDY : 01420221
] = o e = c’l’ sy
ﬂl]ﬂJ"I@'I'ﬂlﬂ\‘mﬁﬂ ﬂ'l'ilh%a’ﬁ!ﬂﬁﬂi]ﬂﬁﬂ@ll ﬁﬂﬂﬁ%ﬂﬂiﬂﬁlﬂﬂch{' NOENTAUIUY 38NTF
= o e o
naavan1 Iasaiveawin Invfefond
Crystal symmetry, application of group theory, x-ray physics, diffraction theory,

experimental methods of x-ray crystallography.

01420476 NFANFvoIFAIwIAG 1 3(3-0-6)
(Physics of Superconductor I)
S ousnneu : 01420321
autAnanudounaznie lfhveddinnseudni aduiaaRmuasiunss To9i
wauazIada aunsuundadiasamwsaivan dsingmsianimiwiats
Sngd Andrwadsunilueeiuuaes frhendgamgiingige
Thermal and electrical propertics of conduction electron, lattice wave and Fermi surface,
energy gap and effective mass, Maxweli’s equation and magnetic susceptibility, critical

Superconduc-tivity phenomena, type I and type II superconductor, high critical temperature -

superconductor,

a1 64
** 5107911501 g4



01420477 RAndvesdnheetan 3(3-0-6)
(Physics of Superconductor II)
TRBUUNNDY : 01420476
YRR a [ v o 1 voog e P4
anhorate Wegluauuimanuazegluaumuiman auiBngurnamans
a = ar Qe [} -] 1 = =
qu?jﬂucﬁ'm%n-amm TUUANNUUH DA AATUSTEHI NN NUDS A TUSHTY T0IHZINGA
a sy 1 e E=1 o
Mg lusd audamsvuds sudanuannInsalnd uazmsdsyynd
Superconductor in zero and in a magnetic field, thermodynamic properties, Ginzburg- -
Landau theory, magnetic properties, intermediate and mixed states, critical states, tunneling,

transport properties, spectroscopic properties and its application.

01420478 W TuRFnduazulunalulad 3(3-0-6)
(Nanophysics and Nanotechnology)
S oumnoy : 01420221
auiifuosdnyazmmizvesszuvin Ty Randfseduun T msadessuuw Ty ms
wiauiAvesszuuu Ty ms TendwszuuunTu msfnuszuun Tude3sms Srmoauumn
TumaTuTed uazmsulszgnd
Properties and characterization of nanosystem, physics at nanoscale, fabrication of
nanosystems, manipulation of nanosystems, simulation of nanosystems, nanotechnelogy and

applications,

01420481 Wandqummw 4(3-3-8)
(Heaith Physics)
S¥BeumAou : 01420221

o o

Wi InTsTuazsediond viieme q AlFlums Taded madvsdfunusd
A o o sl a v o ] o ° 8 ar
n3eedadd msdisSnudandiginme nannsatuguuasiuIams 197e uaz
gUnsalSNE msdnanasmsoenuuuteslfiaussd mdnnauaziesiu 5sden
dauedoy TmsanyuenaaIu
Radioactivity and x-ray, radiological units, calculations of radiation quantities, radiation

instrumentation, body radiation dose, principle of control and calculations in application of

radioactive material and devices, environmental radiation, radiation protection, field trip required.
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01420482 Wdnd¥imn1 3(3-0-6)
(Biophysics I)
TS unanton : 01420112 w30 01420118
Tasaadraunzmsvhauvesssuudinm namansiFedanm Saqiaianm Adnd
yoarad Aandvesda Tuana na lnmsyhauvesdi Tuana maianaf&ndsanm
FaUmATIIN na TuTaddnm
Structure and function of biological systems, biomechanics, biomaterials, cellular
biophysics, molecular biophysics, biomolecular mechanism, biophysical techniques,

bioinformatics, biotechnology.

01420483 WAndFnm 3(3-0-6)
(Biophysics II)
FNFoUADY : 01420482
nafmaniveadn Tuana Mg louan1Iznszduuazngsay Mmoo Teudiannsen
P o Ad o ayva S oA
nazTilsaou mshlosou nszmumaduaiihdifeusna useTTEALT INaNa
F o) -:; - ! 4:5 [- d‘
waiiai i lumsm Inseaiievedi Tuaga msnaaoiivhiu Tuanaiiun
Mechanics of biomolecules, excitation and energy transfer, electron and proton transfers,
ion conduction, mechanochemical processes, biomolecular motor, techniques for biomolecular

structure determination, single molecule experiments.

01420484* m"s$1aaat%qﬂauﬁma:i’mm%ﬂmaqa 3(3-0-6)
(Biomolecular Computational Simulations)
Taswairvesdalmana szdoviFuvudieouGineniiomes mstaosluoga ms
TavswaifiFiluane aunimsudelsedng msdszgndunusiaosdaTuanga

Structure of biomolecules, computational simulation methods, molecular modeling, molecular

dynamics simulations, empirical force ficld, applications of biomolecular modeling.

01420490 @UNaIAAY 6
(Cooperative Education)
asdfirnuludnysewminnuding mulasimsi @ useunusnasnsums

T IBNUIAZMTUUAUD

On the job training as a temporary employee according to the assigned project including

report and presentation.
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01420496 [SoUmWIENHANT
(Selected Topics in Physics) _
Goanmemeiizndlussduliyand wadoFoutdunlyluudazmamsfinn

Selected topics in physics at the bachelor’s degree level. Topics are subject to change in
each semester.

01420497 TUNW

(Seminar)

msguonazeRyneiidomhmulemedldndluseaulSygnas

Presentation and discussion on current interesting topics in physics at the bachelor’s
degree level.

01420498 1lynfiery 1-3
{Special Problems)

msfinmfuasmieiidndsesulianed tazfonFoaluuduseau

Study and research in physics at the bachelor’s degree level and compile into a written
report.

01420499 Tasaemildnd
{Physics Project) o
Tasaemihaulelunvusmieg veaiand

Project of prepactical interest in various fields of phyéics.
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- SEATIWIMTEInlunIIaINnmTI Il
01420101 #HEnd luFIndlszs1iu 2(2-0-4) )
(Physics in everyday life)
s 1 o o a‘d.' P 9 LYY T-% o ar
#ANAIIAN  MSRFNT uazarsmaasiinuidonudinlsediiu

Basic principles in physics and astronomy related to every-day life.

o) ey &‘ &
01420102 H@ndWugmdwmiumsuaas 3(3-0-6)

(Basic Theater Physics)

]

-1

ar .34' =y e o ar *
wapmswugwnaiand mathhidssyndtuSeadoumzuaalumsuaaaayns
aAung

Basic principles in physics applied to sound and light in theater arts and music.

01420115 #Wandednaduvdnindfiiinms 1(0-3-2)
(Laboratory in Abridged Physics)
S ounnes : 01420119 wiendeudy | .
UfBRmsdmiimidndetsduuy

Laboratory for Abridged Physics.

o od
01420117 HandRugu1 - 2(2-0-4) .
(Basic Physics I) .
naran; nameasveslva gavwamand mandeuiuuuaiuedn

Mechanics, fluid mechanics, thermodynamics, harmonic motion,

01420118 RANFAUFIU I 2(2-0-4)
{Basic Physics II)
ST enaIney : 01420117
Tl wimén adwuimdn Wi vinusend Handyalniidesds

Electricity, magnetism, electromagnetic waves, optics, introduction to modern physics.
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01420119  Wandogada 3(3-0-6)
(Abridged Physics)
naenand guinnamand aau fee Tlhade Tihnssue udindn ady
uilman T uas Randen ey
Mechanics, thermodynamics, wave, sound, static electricity, current, magnetic,

electromagnetic wave, light, introduction to modern physics.

01420181  andAugnmlunisuwng 4(3-3-8)
(Basic Physics in Medicine) |
nameni guumamen Ilihuaziaimin atu Adndyatnd msthlyssgnme
msunnd USAmsdmsuSniEndiug e lunisunnd
Mechanics, thermodynamics, electricity and magnetism, waves, modern physics,

application in medicine, laboratory for basic physics in medicine,

01420372 Fargenamdioedny 3(3-0-6)
(Introduction to Material Science)
Sorfid e : 01420112
Tssadhawdn mud@neil@nduosiaglsznn wsiiin Tang wodweduazarsia
Al mswda nazms 19ss Tend dnduiifamvdy )
Crystal structure, physical properties, production and utilization of selected materials,

ceramics, metals, polymer and semiconductor.

3.1.5.2 ‘a'wﬁ‘mﬁﬁ’lmﬁa‘imuan‘nﬁﬂgm
01053351 MANMIDBNLLUNNMNIUITTY 3(2-3-6)
(Principle of Packaging Design)

nouguazuufialumssonuuy nisdnssdilsznoufall msldsunsausvindia &
LazA19nYs lumsoonluy miimnuuum’%"amuwuazﬁ'tyﬁ’ﬂm? MIDDALLU LA
anuduiusvewdasusitunIseonUNUMBUL YIS

Theory and concept in design, art composition arrangement, applicatidn of geometric
forms,, colors, and letters in design. Mark and emblem design. three dimension design, relationships

of product and packaging design.
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7 01200472 maTuTadiaguilu 3(3-0-6)
: (Nanomaterial Technology)

yilanaznivuumsdunsizdiaguily gunselinuniesiiounasdnynzmmzyos
Tergu Ty

Type and synthesis process of nanomaterial, device and instrument for nanomaterial

characterization.

ad
01403113 IANAUFIUI ' 3(3-0-6)
(Basic Chemistry I)
[ 40y - =) o Y = @ w o o
ﬂ%ﬂﬂﬂlmgiﬂiﬁﬁiw ISUUNSO0AN ‘Ii'lﬂlﬁﬂil"lfumﬂw wussnl Usuudunus una
VOIIUUD maou‘i'fq ﬁ'liﬁ$ﬂ'lﬂllﬁ$ﬂﬂﬁﬁﬂﬂﬁ
Atoms and their structures, periodic system, representative elements, chemical bonds,

stoichiometry, gases, liquids, solids, solutions and colloids.

&
01403115  1ANAUFIN I : 3(3-0-6)
(Basic Chemistry 1)
TnfiEeuwINDy : 01403113
o - | = Pl
guvnarnani wauwamansiail augami nsauazwd augaunelosou il W
o a = o r oo a d Ao = (&‘
FIUNTUYEH Eﬂﬂiﬂﬂ'ﬂﬁﬂlu‘ﬁu FNUILAAYT INBUNTINUIIH
Thermodynamics, chemical kinetics, chemical equilibria, acids and bases, ionic equilibria,

electrochemistry, transition elements, compounds, coordination chemistry, nuclear chemistry,

basic organic chemistry.

01403118 YHuAmsialidug 1(0-3-2)
(Basic Chemistry Laboratory)
Jp#iounineu : 01403113 VSonsoufu
[ el o or dj
UfiRmsnanesd s unlUgIH

Experimental laboratory for basic chemistry.
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01411431 33N WUsFUFMVDIUMA 3(3-0-6)
(Regional Tectonics)

= o ] 1 = L3 = g&‘ )
ss@InEwazi MU sIfludsduginvesylsy owsm valan ueWinuomonay

| -7} = 1
Rz Tooninesld

Geology and tectonic settings of Europe, America, the Poles, Africa, Asia, and South

East Asia.
01417111  uAagaa I 3(3-0-6)
{Calculus I)

fflauazawseiies oyiutveadeifunasmayseynd Audaoyiutuazns
szynd Rusaznislszgnsd
Limits and continuity, derivatives and applications, differentials and applications,

integration and applications.

01417112 LiARHIT II 3(3-0-6)
{Calculus II)
a de '
FNITUNINDU : 01417111

b .ﬁﬁl ar ] t 5 =
sundiaauild oyuioes 1503 varwtu aumaFeywus yagiu

Space geometry, partial derivatives, multiple integrals, elementary differential equations.

01417241  upafaw II ' 3(3-0-6)
(Calculus I1I)
a o '
Jnisouninon : 01417112
a o o' o oo o or T o 4 or ar
aynsuoTuA M T luigd 3 A Wandumnnmes e innagde uangdaves
S CTCIELLT '

Infinite series, vectors in 3 dimensions, vector-valued functions, vector calculus, calculus

of variations.
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01417242 dtunmsieoyriufifiosdy 3(3-0-6)
(Introductory Differential Equations)
S susden : 01417112
gumsiBeeyiusnuududy aumsiFadulueniug samsulaanlamuaznis
wnRu pamasvosaumsdaduiitiueynauids ssuvrumeiiady msudsduvedus
Gt |
Linear differential equations, non-homogeneous linear equations, Laplace transforms and
inverses, power series solutions of linear differential equations, system of linear equation,

variation of parameters,

a &
01421323 nvmaaiiunfes oy 3(3-0-6)
{Introduction to Nuclear Medicine)
Trideals suannou : 01424111
LY oy = o o o =ta oo = o G
HANVDIIFATATHUNDYS ?l'J'I3J'ﬂﬁﬂﬂﬂU'ﬂ'lQ54ﬁ1u01u11Tﬁ7ﬁﬂ5u11ﬂﬁU'i 1779
PsunadedonmsthasleTa InlSadidrgiume nsesllomansmaniiundoed ind e
o el LYY do o o = o o As
FTURSINTYAUNIITIVIAATUUNDUTADUN
Principles of nuclear medicine, radiation safety in nuclear medicine, dosimetry of

internally administered radionuclides, nuclear medicine instruments, radiochemicals amd

radiopharmaceuticals, clinical nuclear medicine.

01421331  fuunmwieddunadon 3(3-0-6)
(Environmental Radioacticvity)
Snfidoaouannen : 01424111
ungavestuiuniedludunedey Fnsndeutiememoninuasianmmnn
ussemA fudn uazumaah g THoms Mfanuazmsauadaniadon unEen
gimmagmeiunded AT nsssiuranssnuRe Auadon
Sources of environmental radioactivity, physical and biological transport pathway in
atmosphere, terrestrial and aquatic through food chain, environmental monitoring and

surveillance, lesson from nuclear accidents, risk and environmental impact assessment.
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01422111  Wanada 3(3-0-6)
(Principles of Statistics)
mpmwRafefuIngda dfadumied famnat dtamsnszne Al sgy
wagmsuenusentheziuvesiudsgy msusauvsnium msuvnuesiadses nsuen
usan@ Msuenueediod e adfeyuudmivlsznsdonazaolszsns msinsied
foyanid msdnsedmmuassuuumeio: msiinrzinsonssudaduunude
Concept of statistics, measures of relative standing, measures of center, measures of
dispersion, random variables and their probability distributions, binomial distribution, Poisson

distribution, normal distribution, sampling distribution, statistical inference for one and two

populations, analysis of frequency data, one-way analysis of variance, simple linear regression

analysis.
01424111  HANFIING 3(3-0-6)
(Principles of Biology)

1 Tuanavosiailidin wad uazmunuedin Wugemand uasiiamnms any
nanvaueriiamiliain Inssaduesmihnvosdafuazfiy dnsinnuasnginssy
Biomolecules of organisms, cell and metabolism, genetics and evolution, species

diversity, structure and function of animals and plants, ecology and behavior.

01424112 Iy Inmalfia 1(0-3-2)
(Principles of Biology)
a da ' P o w
ARITOUNINDY : 01424111 W05 sunTeufu
Ufthmsmsl¥ndosyanssmi waduazdnalsznouvousad Weduaduazns -
A P o w & mme A A ¥ o o o o Lt A
iwdeuivems wulad uaendsamIudediddn dodefivuardat Sgshsvouvaduazns
wiivnsad msduiugiues mandyueadali¥ia armmainvaisvosdlizie uazinesne
Laboratory for microscope, cell and comments, cell membrane and transport, enzyme and

bioenergetics, plant tissue and animal tissue, cell cycle and cell division, reproduction and

biodevelopment, species diversity and ecology.
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01426221 mstfediusunse9 NS 3(2-3-6)
(Radiation Protection)
a dAg¢ o ' )
AP MADUTUUNINDU : 01420112 130 01420118
_ uamanstfeasuod USra uazinglszasdvemstioadudsd sunswnindsd
miad1AaTnased mesuiidoinmouonuaznieluianmu vénmsnuguoinunashlyd
nu Msauguaanaden mnuguas gUnseimedsd mefesdunsidhgssvumels
o a ﬁ ﬁl é‘ = ar o ol w o = Qs
msmnﬂmsﬂm DURWUHT MTTANTANANNURNTI M5UsINUIUASIY msﬂizmm
msnuiuaswiEimmdIneluime nsasivialuyana msdisaemsiuilen uazms
wa 4 oA )
asnialudunadoustenoiilos
Radiation protection guides, philosophy and objectives of radiation protection, radiation
hazards, dose limit, external and internal radiation exposure, principles of control of source
confinement, environmental control, control of man, radiation shielding, respiratory protection,
surface contamination limits, waste management, assessment of hazard, estimation of internally
deposited radioactivity, personal monitoring, contamination surveys and continuous

environmental monitoring. .
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W AFENUTOU
. o AWMUINNIFING lagzUY CHECO
dinu IR -
y YA AW HATUNIITING ,
N - - .o
Foaoiu I wa fdusnsdnm Fog wangas
@vlseimayszevu viuil
1| vty magousSund+ Ay 01420111 | 01420111
v ’ . . . 01420112 01420112
HYWAINATINITY 1. Propagation of spiral waves pinned to s
ey 01420113 | 01420113
m.u. (Hand) circular and rectangular obstacles, 2558 01420114 |- 614201 19
uﬂﬁﬂmﬁ'mnummﬁﬂi 2541 2. Influence of excitability on unpinning and 01420222 | 01420363
MY, (Wﬁﬂ?'f') termination of spiral waves, 2557 01420364
- o o o 01420366
wnTinudoma Tuladgsuis, 2543
o 01420497
m.a. (Wind) 01420498
winudoma TuTadgsuis, 2555
3-4605-
2 | wedsTsnd afoudlsaiisgs Sey 01420425 | 01420425
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16. Synchrotron X-ray absorption of iron
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Structure of biomolecules, computationat simulation methods, molecular modeling, molecular
dynamics simulations, empirical force field, applications of biomolecular modeling.
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AR
Newtonian mechanics, relative motion, oscillation,

rgid body, central force, varlational principles,

introduction to lagrangian and harmiltonian,

winmausen amnsenduuuasuedainiouosiy
Newtonian mechanics, motion in non-inertial

reference frames, mechanics of a system of particles,

rigid  body,

principles, introduction to lagrangian and hamiltonian,

oscillation, central force, variational
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4. Fufideauuniondu il
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Mathernatical Physics |, Mathematical Physics |
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Differential equation probtems in physics, Green's
function, eigenvalue equation in physics, linear algebra
and analysls, vector calculus.

fivndimdaduuasmyinssd eynsu nefidviaysg
fuge msudasammenaziiied

Problems in Physics relating differertial equation,
partial  differential function,

boundary-vatue problems, eigenvalue equation, linear

equation, Green'’s

algebra and analysis, serles, advanced vector analysis,
Laplace’s transform, Fourier transform.
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TIBIV AN il A efAnaa
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Introduction to Digital Electronics Introduction to Digital Electronics
Jniideudounirion 01420112 ’ Ivifouiounon il yrians il
Joiisaadounsondy il Junssadoundeuiu i fioaTuumn
fiou
AnaBure 31 (Course Description) fANoBuw 5T (Course Description)
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Introduction to digital signal and devices, number
systems, code and logic mathematics, analysis and
design of logic gates, logic combination circuits,
sequential circuits, arithmetic circuits, signal conversion
circuits  and  devices, introduction te computer
architecture,
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7. asnnfsudsuniadSudsenein

AeBuus LT {Course Description)
UfiRnsdmiuindidnnieindidaavidaiy
Laboratory for Introduction to Digital Electronics.

fedustedun (Course Description)
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TuitAgunda

EX LTI swiriulp deflasamag
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Jerfideaduanday 01420112 WAndLY Il (General Physics Il) wae 01417241unanda Il (Calculus 1)
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3
4. SvidanSoundondu Lifl
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lodidal
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EaURs It s13r1USul Aeflvabuwa
01820261 walwdnlvif | 3(3-0-6) | 01420261 wsindinlviin 3(3-0-6).
Electroragnetics | Electromagnetics |

Seviifeaieunten 01420112 uas 01417241 Jniidoniuintisy 01420112 uay 01417241
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ApBuye3m (Course Description) fofuuswin (Course Description) USudys

hnmeiueegda  vanvataunwavndvodlviuay winuasaunuwasdndliily  vdnussauunaedng | Aesuny
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vaaTanlnBidnyinuas fanumimin

Vector calculus, principles of electric and magnetic
field and potential, Maxwell's equations in both
differential and integral form, properties of dielectrics,

magnetic matertals.

autRvartagladidnyin  wayaquiivan M
il aumaundoadlugiuuuayRusiasyiius
msusyasnduusimdniiiludnans

Principles of etectric field and potential, principles
of magnetic field and potential, electric flelds and
magnetic fields in matter, boundary-value problems,
properties of dielectrics and magnetic materials,
electromaenetic induction, Maxwell's equatlons in both
differential
electromasgnetic waves in media.

and integral form, propagation of
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(Mathematical Physics I) visonouriu
4,
5.
6. Yaquszaedlumsian/U¥ulsenein
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lodde

7. anmadisuiigunisuTudgesieiv

TEIvIRL . Mednivga fef wasuwas
01420321 namansAIRURY | 3(3-0-6) | 01420321 narERTAIBUAN 1, 3{3-0-6)
Quantum Méchanics ! Quantum Mechanics |

Jufidadenunriou 01420221 uar 01420311 wiowfaudy | Jvifidbuduusndeu 01620221 uay 01420213 wiendeutu | Uuudeu

Suriivesieundouty i forieadoundouiu il ey
Buusnau

Aeduiwswiva (Course Description) faBure9edeT (Course Description) Uiudse

mMswisurnnamansaatadnidunarmansamoudy mswasurinnaaandaaadndunaniandaioui Aradute
Hafduedy  sunmsvesmseiewes  snduedineeslaawmed | Heftuady wdnariliniveu aunsvasssedwed dndle | 5wl

prmousuutolnsiou Tumudndamuesaliy

Transition from classical to quantum mechanics, the
wave functions, the Schrédinger equations, harmonic
oscillator, hydrogenic atoms, angutar momentum and

spin.

wildi fdnfiuns meduvveriuedn Tuundndapuet
atu avmauuuulslasisu

Transition from classicat to gquantum mechanics.
Wave functions, uncertainty principle, the Schrédinger
potentials, operators,

equations,  one-dimensional

harmonic  oscillator, angular momenturn and spin,

hydrogenic atoms.
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Auviusm
Electromagnetic induction, Maxwell's equations,

electromagnetic waves, wave guides, radiation,

electrodynarnics, theory of relativity.

Electrodynamics, electromagnetic  waves In
conductors, wave guides, radiation, relativistic
electrodynamics.
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Basic mathematics and numerical techniques in
computer calcutation leading to solution for physical
problems, models and applications in  mechanics,
electromagnetism, waves, quantum physics and particle

physics.
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Crystal structure, diffraction of wave and particles
by crystals, interatomic force and mechanical properties
of varlous classes of solids, lattice vibrations and thermal
properties, electronic energy band theory, electronic

properties.
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Crystal structure, diffraction of wave by crystals
and reciprocal l\attice, interatomic force and crystal
binding, lattice vibrations and thermal propetties, free
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Electronic properties in magnetic field,
semiconductor physics, semiconductor devices,
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properties, superconductivity,

elementary excitation of electron gas.
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1. Propagation of spiral waves pinned to circular and rectangular obstacles, 2558

2. Influence of excitability on unpinning and termination of spiral waves, 2557
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1.

10.

First-principles study of ];D:i and Al in orthorhombic PbZrQ3, 2559

Calculated XANES spectra of cation off-centering in Bi(Mg0.5Ti0.5)03, 2559
Identification of nitrogen acceptor in Cu2Q: First-principles study, 2558,

First principles study of Ca in BaTiO3 and Bi0.5Na0.5Ti03, 2558

Theoretical study of optical properties of native point defects in 0i-A1203, 2557
Identification of oxygen defects in CdTe revisited: First-principles study, 2557

Effects of Mg Local Structure on Mg K-edge XANES Spectra of MgxZn1-xO Alloy: A First-principles
Study, 2557 ‘

First-principles Study of Antisite Defects in Orthorhombic PbZr(j3, 2557
First principles calculations of Hydrogen - Titaniwin vacancy complexes in SrTiO3, 2557

Compensation in Al-doped ZnO by Al-related acceptor complexes: Synchrotron X-ray absorption

spectroscopy and theory, 2557
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1.

Potential Prepore Trimer Formation by the Bacillus thuringiensis mosquito-specific Toxin : molecular

insights into a critical prerequisite of membrane-bound monomers, 2558

Pre-Service science teacher’s understanding of nature of science and ability to integrate nature of

science into teaching, 2558

Structural dynamics and ion channel activities of CyaA-hemolysin pore from Bordetella pertussis

revealed how it may conduct cations, 2558

Introducing positive charges to the pore interior of CyaA-hemolysin from Bordetella pertussis increased

its hemolytic activity, 2558
Membrane-Pore Forming Characteristics of the Bordetella pertussis CyaA-Hemolysin Domain, 2558

Bacillus thuringiensis Cry4Aa insecticidal protein: Functional importance of the intrinsic stability of

the unique alpha 4-alpha 5 loop comprising the Pro-rich sequence, 2557

Importance of polarity of the alpha 4-alpha 5 loop residue-Asn(166) in the pore-forming domain of the

Bacillus thuringiensis Cry4Ba toxin: Implications for ion permeation and pore opening, 2557
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1.

Electrically forced unpinning of spiral waves from circular and rectangular obstacles, 2559

Correction of B (0)-induced geometric distortion variations in prospective motion correction for 7T

MRI, 2559
Propagation of spiral waves pinned to circular and rectangular, 2558
Correction of gradient nonlinearity artifacts in prospective motion correction for 7T MR, 2558

Inhibitory effect of oxygen on excitation waves in the Belousov-Zhabotinsky reaction with different

excitability, 2558
Influence of excitability on unpinning and termination of spiral waves, 2557

Unpinning of spiral waves by electrical forcing in excitable chemical media, 2557
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1.

Molecular dynamics simulation of water permeation through Alpha hemolysin channel, 2558
Bilayer deformation, pores & micellation induced by oxidized lipids, 2558

Molecular dynamics simulation of surfactant monolayers, "Computational Methods for Complex

Liquid-Fluid Interfaces, 2558
Molecular Dynamics Simulations of the OInteraction of Beta Cyclodextrin with Lipid Bilayer, 2558

Lipid monolayer disruption caused by aggregated carbon nanoparticles, 2558
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1. Self-consistent charge density functional tight-binding study of poly (3,4-cthylenedioxythiophene):

poly (styrenesulfonate) ammonia gas sensor, 2560

2. Highly sensitive and selective room-temperature NO, gas sensor based on bilayer transferred chemical

vapor deposited graphene, 2560
3. Evaluation of bacterial population on chicken meats using a briefcase electronic nose, 2559
4. Low-cost and flexible printed graphene-PEDOT:PSS gas sensor for ammonia detection, 2557
5. Discrimination of chicken freshness using electronic nose combined with PCA and ANN, 2557

6. Nonequilibrium quantum chemical molecular dynamics simulations of C-60 to SiC heterofullerene

conversion, 2557

7. Electronic nose for toxic gas detection based on photostimulated core-shell nanowires, 2557
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1.

Leaning-type polar smectic-C phase in a freely suspended bent-core liquid crystal film, 2558

Optically driven translational and rotational motions of microrod particles in a nematic liquid crystal,

2558
Microsurgery of elodea cells using excimer laser, 2558
Application of optical tweezers and excimer laser to study protoplast fusion, 2558

Optical manipulatioit of the nematic director field around microspheres covered with an azo-dendrimer

monclayer, 2557

Precession mechanism of nematic liquid crystal droplets under low power optical tweezers, 2557
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1. The promotion of preservice science teachers’ PCK for teaching inquiry through video reflection, 2559

2. Production of Moly-99 at Low Power Nuclear Research Reactors Chary Rangacharyulu, 2557
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1. Application of Computational Colour Science to the Riceberry, 2559

2. Development of Laser Driver for Gauge Block Interferometer, 2559

3. The impacts of image resolution on permeability simulation of gas diffusion layer using lattice

boltzmann method, 2557
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1. Conceptual Study of Possibility for Droplets to Achieve Superheated in Edge Tokamak Plasmas, 2017

2. Numerical Study on Dust and Droplet Transport from Tokamak Divertor, 2017
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Polarized-photon frequency filter in double-ferromagnetic barrier silicene junction, 2560

Perfect spin filtering controlled by an electric field in a bilayer graphene junction: Effect of layer-

dependent exchange energy, 2559
Lattice-pseudospin and spin-valley polarizations in dual ferromagnetic-gated silicone Junction, 2559

Gate control of lattice-pseudospin currents in graphene on SW2: Effect of sublattice symmetry breaking

and spin-orbit interaction, 2559

Strain filter with gate control in a gapped graphene junction, 2558

Electron with arbitrary pseudo-spins in multilayer grapheme, 2558

Giant tunneling electroresistance in ferroelectric-gated silicene juncfion, 2558

Virtual Andreev Reflection in Topological Insulator-Based Ferromagnet/ Insulator/ Superconductor,

2558

Control of resonant frequency by currents in graphene: Effect of Dirac field on deflection, 2557

10. Josephson Effect in Graphene: Comparison of Real and Pseudo Vector Potential Barriers, 2557
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1. Silicon nitride waveguide-integrated Ge/SiGe quantum wells optical modulator, 2560

156



msmngnmuamNmmmﬁmms

Demsddsvanrenndngas Mersdsesmangns
Clorwsdfereu Uomsdiey

- o'y daa o

Yo — na 913675E naARdivna

HaNHIe

1. Driving reconnection in sheared magnetic configurations with forced fluctuations, 2561

157



Clow

Lo
4
¥o - o

Ha91ud
1.

10.

U‘ﬁm"lﬂﬂiﬂluﬁﬂﬁﬂﬁﬁ’mﬂN%‘U'Iﬂ'l‘i

15885 uAnToUNngAs Memisdisesmangas
156erou Ulomsdiisy
IR r'd ar T4
a  divmansnsdueens sundmi
Jes

Cleaner production of methanol from carbon dioxide over copper and iron supported MCM-41 catalysts

using innovative integrated magnetic field-packed bed reactor, 2560

Magnetic field-enhanced catalytic CO, hydrogenation and selective conversion to light hydrocarbons

over Fe/MCM-41 catalysts, 2559
Effect of magnetic field on CO, conversion over Cu-ZnO/ZrO, catalyst in hydrd genation reaction, 2559

Fabrication and Characterization of BaTiO3-Ni0.8.'25r10.2F13204-B203—N320-Si02 Multiferroic Glass
Ceramics, 2559

BaFe,,0,, from thermal decomposition of bimetallic triethanolamine complex as magnetic filler for

bioplastics, 2559
Synthesis and cytotoxicity study of magnesium ferrite-gold core-shell nanoparticles, 2559

Structure and phase formation behavior and dielectric and magnetic properties of lead iron tantalate~

lead zirconate titanate multiferroic ceramics, 2559

Magnetic phase transition of annealed FePt based nanoparticles synthesized by using Fe(beta—

diketonate)(3), 2559

Synchrotron X-ray Absorption and In Vitro Bioactivity of Magnetic Macro/Mesoporous Bioactive
Glasses, 2558

Fabrication of SrFe,0,,-P,0,-Ca0O-Na,0 Bioactive Glass-Ceramics at Various  Sintering
Temperatures, 2558
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11,

12,

13.

14.

15.

16.

Influences of PZT addition on phase formation and magnetic properties of perovskite

Pb(Fe0.5Nb0.5)0-3-based ceramics, 2558 ;

Phase formation, morphology and magnetic properties of MgFe,0, nanoparticles synthesized by

hydrothermal technique, 2558
Local structure investigation and properties of Mn-doped BiFeO;-BaTiO, ceramics, 2558
Magnetic properties of sputtered cobalt films on x-ray lithographic substrates, 2558

Phase formation, dielectric and magnetic properties of bismuth ferrite-lead magnesium niobate

multiferroic composites, 2557

Synchrotron X-ray absorption of iron oxides synthesised by ultrasound assisted coprecipitation: effects

of temperature and surfactant, 2557

17,

18.

Effect of gadolinium substitution on magnetocaloric properties of lanthanum strontium manganites,

2557

Phase formation, microstructure and magnetic properties of (1-x)BiFeO,- (x)(0.9Pb(Mgl/3Nb2/3)0-3-
0.1PbTiO(3)) system, 2557
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1. Energetics of native defects in anatase TiO,: a hybrid density functional study, 2559

2. Electronic properties of highly-active Ag;As0, photocatalyst and its band gap modulation: an insight
from hybrid-density functional calculations, 2559

3. Sulfur and Silicon Doping in Ag,PO,, 2558

4. Recent advances in TiO,-based photocatalysis, 2557
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1. Thermal Diffusivity of a Waterproof Glaze Layer of Clay Roof Tile Investigated by Mirage Effect
- 2016

2. Photothermal Investigation of Themal Diffusivity of Thai Ceramic by Mirage Effect, 2015

3. Photoacoustic Setup for Solid Sample in Thailand, 2015

4. Correlation Between Thermal Interface Conductanceand Mechanical Adhesion Strength in Cu-

CoatedGlassy Carbon, 2015
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1. Multi-messenger constraints on dark matter annihilation into electron-positron pairs, 2557
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1. Unpinning of spiral waves by electrical forcing in excitable chemical media, 2557

2. Propagation of spiral waves pinned to circular and rectangular obstacles, 2556
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1. Electroless copper plating on nano-silver activated glass substrate: A single-step activation, 2560
2. Cobalt phases in Co-Cu mechanical alloy and their thermal behavior by X-ray absorption spectroscopy, 2560
3. Effect of dealloying conditions on nanoporous surface of Cu-Zn alloy, 2560

4. Poly(ethylene glycol} methyl ether methacrylate-graft-chitosan nanoparticles as a biobased nanofiller for a
poly(lactic acid) blend: Radiation-induced grafting and performance studies , 2558

5. Morphology-dependent optical transmission of rf-sputtered zno:al film on glass substrate, 2558

6. Evolution of the microstructure and magnetic properties of a cobalt-silicon-based alloy in the early stages of

mechanical milling, 2558

~ 7. Raman specirometry of carbon nanotubes using an Al-catalyst supported layer on nickel film Heposite;d on .
silicon substrate, 2553
8. Morphological and magnetic properties of Co100-xCux film prepared by RF-sputtering, 2558

9. Evolution of the microstructure and magnetic properties of a cobalt-silicon-based alloy in the early stages of

mechanical milling, 2558

10. Effect of sputtering power on morphological, structural and optical properties of Al-doped zinc oxide film,
2558

11. Effects of under-layers on surface morphology of sputtered Co film, 2557

12. Magnetic properties of sputtered cobalt films on X-ray lithographic substrates, 2557 :
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1. Oxidation states of Fe and Ti in blue sapphire, 2559

2. Propagation of finite mass (spin-0) particles in refraction phenomenon, 2559

3. Development of laser driver for gauge block interferometer, 2559

4. Fe’ and Fe' Oxidation States on Natural Sapphires Probed by X-ray :.’-&bsorption Spectroscopy, 2559
5. Development of near infrared spectrometer for gem materials study, 2558

6. Flexible alternating current electroluminescent display: Study of parameters on light emission, 2557
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1. Hydroxyapatite from fish scale for potential use as bone scaffold or regenerative material, 2559

2, Synthesis of doxorubicin-PLGA loaded chitosan stabilized (Mn, Zn)Fe,O, nanoparticles: Biological

activity and pH-responsiw}e drug release, 2559

3. Quantum dot-sensitized solar cells having 3D-TiO, flower-like structures on the surface of titania

nanorods with CuS counter electrode, 2558

4, Mechanical properties, biological activity and protein controlled release by pon(vinyl- alcohol)-

bioglass/chitosan-collagen composite scaffolds: A bone tissue engineering applications, 2557
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Order-disorder transitions in time-discrete mean field systems with memory: A novel approach via

nonlinear autoregressive models, 2558

In-phase and anti~phase synchronization in an active Nambu mechanics system, 2559
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I. Ferromagnetic behavior due to AI** doping into ZnQ nanorods, 2559
2. Sb substitution into ZnO nano-composite: Ferromagnetic behavior, 2559

3. Analysis of the S1 gene of the avian infectious bronchitis virus (IBV) reveals changes in the IBV genetic

groups circulating in southern Thailand, 2558
4. Magnetic and Morphological Properties of CoCu Nanowires, 2558

5. Fabrication and magnetic properties of electrodeposited Ni/Cu nanowires using the double bath

method, 2558
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1. Dynamics of Propagating Surface Plasmon induced Photon Emission from Quantum Dots: Quantum

History Approaches, 2558
2. Effects of Strain on the Schwinger Pair Creation in Graphene, 2558
3. Role of Symmetry in Coupled Localized Surface Plasmon Resonance of a Nanosphere Pair, 2557

4. Calculation of the Tunneling Time using the Extended Probability of Quantum History Approaches,
2557
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1. Graphene optical-to-therrilal converter, 2557
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1. Energetics of native defects in anatase TiO2: a hybrid density functional study, 2559

2. Electronic properties of highly-active Ag3AsO4 photocatalyst and its band gap modulation: an insight
from hybrid-density functional calculations, 2559
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1. Effect of surfactant concentration to aggregations of nanogold particles, 2560
2. Torque Induced on Lipid Microtubules with Optical Tweezers, 2560

3. A study of optical vortices with the Talbot effect, 2559

4. Fluorescence study. of sugars, 2558

5. Precession mechanism of nematic liquid crystal droplets under low power optical tweezers, 2557

174



UsziRerosduszdmdngns e Snauwadumanan

VI IBNYNTUITAINANIUNININONS

Mewsdsufiaseundngas Oowisdilszdmdngas

[ewisddaou [Jonasdfisy
J d.! 9 o o [l
¥ - ana AEIUmans101sdunns Sauta
WaUIoY

1. The Location and Behavior of Vitamin E in Peroxide Lipid Bilayer, 2561
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1. Activated carbon as heterogeneous catalyst of catalytic ozonation activity for improvement RB 49 dye

degradation, 2559
2, Effect of Three Arm Polystyrene on Polystyrene Film Stability, 2557

3. Energy consumption of ozone generation and dye degradation by using ZnO photocatalytic ozonation,

2558

4. Degradation kinetics of aqueous textile reactive dye by hybrid ozone-based treatment systems, 2558
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1. msSaeawaBesiuauale Action Script 11 T1s1AT3 Flash Player, 2557

2. msoonuuueslivsanadae s msmus RusBaan, 2557
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1. msfudansivsyveusouuaiized Inladedeteon ludinnsznon, 2557

178



‘U‘Jﬁﬂ.ﬂHﬂ?ﬂl!’s\'ﬂ%ﬂﬁﬂﬂlﬂﬁ%’lﬂ N3

Mewsddsuanseundngas Lornséiszdmangas
J
o =)
Clewsddeeu Lermsdisy
& 1 w [T
¥0 - ana Aevransmsdsgaug vufuet
HANUITY

1. Tailoring of boron-doped MnTe semiconductor-sensitized TiO, photoelectrodes as near-infrared solar

cell devices, 2557
2. Boron-doped MnTe semiconductor - sensitized ZnO solar cells, 2557
‘ 3. Boron-doped CulnTe, semiconductor - sensitized liquid-junction solar cells, 2558

4. Effective performance for undoped and boron-doped double-layered nanoparticles-copper telluride and

manganese teiluride on tungsten oxide photoelectrodes for solar cell devices, 2559

5. EBffective properties of undoped and Indium’-doped tin manganese telluride (Sn, Mn,Te)

nanoparticles via using a chemical bath deposition route, 2560

~ . 6. Deposition Time Dependent Properties of Copper Tin Telluride (Cu,SnTe,) Nanoparticles for Solar
Absorber Applications, 2561
7. Manganesez+-Doped Copper Tin Telluride Absorber Layer-Sensitized Solar, 2561

8. Multi-phase structures of boron-doped copper tin sulfide nanoparticles synthesized by chemical bath

deposition for optoelectronic devices, 2561

9. Effect of annealing process on the properties of undoped and manganesez"-doped co-binary copper

telluride and tin telluride thin films, 2561
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1. Effect of ZnO nanoparticles synthesized by precipitation method on cure characteristics and

morphology of EPDM foam, 2557

2. Influence of polymer additive on synthesis of ZnO nanoparticle by precipitation method, 2557
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1. Optical tristability investigation in two coupled ring resonators, 2560
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/ 1. Additive $n0,-Zn0O Composite Films for Photocatalytic Degradation Efficiency of Organic Dye, 2559 .

2. KOH Treatment of Photoanode on Photovoltaic Properties of ZnO Based Dye-sensitized Solar Cell,
2559

3. An Improvement of Photoanode Performance for Enhanced Efficiency in Dye-sensitized Solar Cell,

2558

4. Additive Sn02-ZnO composite photoanode for improvement of power conversion efficiency in dye-

sensitized solar cell, 2558
5. Chemical vapor treatment of zinc oxide photoelectrodes for efficiency enhancement of dye-sensitized

4 solar cells, 2560
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1. Additive Sn0,-ZnO Composite Films for Photocatalytic Degradation Efficiency of Organic Dye, 2559

2. KOH Treatment of Photoanode on Photovoltaic Properties of ZnO Based Dye-sensitized Solar Cell,
2559

3. An Improvement of Photoanode Performance for Enhanced Efficiency in Dye-sensitized Solar Cell,

2558

4. Additive Sn0,-ZnQ composite photoanode for improvement of power conversion efficiency in dye-
sensitized solar cell, 2558

5. Chemical Vapor Treatment of Zinc Oxide Photoelectrodes for Efficiency Enhancement of Dye-
Sensitized Solar Cells, 2560

6. The Synthesis of YBa,Cu,O, Superconductor and Comparison with YBa,Cu,0,, 2557

7. TFabrication of the New Y257 Bulk Superconductor by Melt Process, 2557
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1. Hydroxyapatite Synthesized from Waste Eggshell via Ball Milling” Applied Mechanics and Materials,
2560 |

2. Radiation Dose Evaluation of Colorless Topaz by TL and ESR Spectroscopy, 2560

3. Investigation of Gamma Radiation on Hydroxyapatite Synthesized from Chicken ngsheﬂl by ESR
Spectroscopy, 2558

4. Electron Spin Resonance Study of Chicken Eggshell Transformation, 2557
5. Characterization of CaCO3 Polymorphs Prepared from Waste Eggshell, 2557

6. Structural and Optical Properties of Nanocrystalline ZnO Powder by a Direct Thermal Decomposition
Route Using Zinc Acetate Dihydrate, 2557 . .

7. Etching and technical parameter of polymer film for manufacture of nuclear track membrane, 2557

8. Effect of manganese addition on structure and properties of hydroxyapatite synthesized from egg shells,

2558

184



UITNY ATNUAINANIHNIGIYINS

; Llewsdisufissoundngas Mensdusedmsngas
Lem1sdifaon Clornséiien
A o = L4
Yo-ana  o1IdgmINe qusug
=
HaI3Y

1, Surface Modification of Porous Photoelectrode Using Etching Process for Efficiency Enhancement of

ZnO Dye-Sensitized Solar Cells, 2559
2. Effect of Gallium Interlayer in ZnO and Al-doped ZnO Thin Films, 2558

3. Enhancement of ZnO Dye-Sensitized Solar Cell Performance by Modifying Photoelectrode using Two-
Steps Coating-Etching Process, 2558

4, Interface modification of CH,NH,Pbl,/PCBM by pre-heat treatment for efficiency enhancement of

perovskite solar cells, 2560
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1. Carbon nanotube field-effect devices with asymmetric electrode configuration by contact geometry,

2557
2. Gap states controlled transmission through 1D Metal-Nanotube junction, 2557

3. The Effect of Hydrophobin Protein on Conductive Properties of Carbon Nanotube Field-Effect

Transistors: First Study on Sensing Mechanism, 2558
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1. Effect of surface attractive strength on structural transitions of a confined HP lattice protein, 2558

2. Surface pattern effects upon polymer adsorption, 2558
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1. Effect of Reaction Temperature on Phase Transitions and Dielectric Property of CaCOQ, Prepared by
Precipitation Method, 2560
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1. Effect of Reaction Temperature on Phase Transitions and Dielectric Property of CaCO, Prepared by
5 Precipitation Method, 2560
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1.

Synthesis of nanocrystalline NiO/ZnO heterostructured composite powders by sol-gel auto combustion

method and their characterizations, 2561

2. Synchrotron X-ray absorption spectroscopy study of disordered cation distribution of nanosized zine
J ferrite powders, 2559
3. Synchrotron X-ray absorption spectroscopy study of the local atomic structures and cation ordering in
. perovskite-and spinel-type zinc stannate synthesized by co-precipitation method, 2558
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1. Effect of Reaction Temperature on Phase Transitions and Dielectric Property of CaCO, Prepared by

Precipitation Method, 2§60
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2. Computational Prediction of Trimethylgallium Adsorption on Si(100)(2x1) in Atomic Layer
Deposition, 2560

- 3. Room-temperature atomic layer deposition of ZrQ, using tetrakis (ethylmethylamino)zirconium and

plasma-excited humidified argon, 2559

4. Kinetics and mechanism of adsorptive removal of copper from aqueous solution with poly(vinyl

alcohol) hydrogel, 2557
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1. Inner Filter Effect on Fluorescence Dyes Spectra in Methanol Solution, 2559

2, Dimer formation effect on the red-shift in fluorescent spectra of dye solutions, 2558
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1. Effect of CoO Addition on the Optical and Physical Properties of Silicoborate Glasses, 2559
2. Biosorption of Zn (II) from Aqueous Solution by Amusium pleuronectes Shell, 2559

3. Chitosan Based Film: Structural and Mechanical Properties, 2557
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1. Investigation of Solvatochromic Effect in Fluorescence Dye Solutions, 2560
2. Experimental Fabrication and Design for the Transmissivity of Polyethylene in Agriculture, 2560

3. Investigation of Optical Spectroscopic Properties on Fluorescent Creams, 2559
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[

Magunetic states and intervalence charge transfer of Ti and Fe defects in (-Al,04: The origin of the blue

in sapphire, 2561 ‘

Passivated co-doping approach to bandgap narrowing of titanium dioxide with enhanced photocatalytic

activity, 2560

Effect of CoO Addition on the Optical and Physical Properties of Sillicoborate Glasses, 2559
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Newtonian mechanics
Motion in non-inertial reference frames
Mechanics of a system of particles
Rigid bedy

-Moment ofincr.tia

-Equation of Motion

Midterm

Oscillation
Central force
Variational principles

Introduction to lagrangian and hamiltonian
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01420213 FandiFsndineians | (Mathematical Physics I)
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Differential equations

Partial differential equations

Green’s function

boundary-value problems

linear algebra and analysis

eigenvalue equation in physics

series

advanced vector analysis
-divergence theorem
-cur] theorem

Laplace’s transform

Fourier transform
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Introduction to digital
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ﬂﬁu“ﬁﬂ'li 6 (Sync-counter)
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01420261 imdn Wi 1 (Electromagnetics 1)
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Vector analysis
Electrostatics
Special techniques for calculating potentials
Electrostatic fields in matter
Magnetostatics

' Midterm
Magnetostatic fields in matter
Magnetomotive forcetmagnetic circuits
Electromotive force
Faraday’s law
Maxwell's equations
Electromagnetic wave equation

Electromagnetic wave in nonconducting media
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Transition from classical 10 quantum mechanics
the wave functions
unceriainty principle
the Schriddinger equations
one-dimensional potentials
operators
harmonic oscitlator
angular momentum
spin
hydrogenic tioms
-Hamiltonian Equaiton of hydrogen atom

-Solving Hamiltonian Equaiton of hydrogen atom
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01420365 uimdn 19 11 (Electromagnetics 1t)
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Electrodynamics
1.1 Electromotive Force
1.2 Faraday’s Law
1.3 Potential Formulations of Electrodynamics
1.4 Energy and Momentum in Electrodynamics
Electromagnetic Waves in Conductors
Dispersion
Guided Waves

Midterm
Dipole Radiation
Radiation from a Point Charge
Radiation Reaction
The Special Theory of Relativity
Relativistic Mechanics

Relativistic Electrodynamics
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Programming Projects
project |
project 2
project 3
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project 4
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01420474 WAndvoausida 11 (Physics of Solid 11) 3(3-0-6)
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