dlnauisnsssintsaaufing
Wwnans Wy uasudnngay
lifdsanmnaeandasvamdngasuda

dohil § 1 WY, 2564
Tayseun CHECO

i

3 v - « ~ , &
Wiihumangwdredansiusaamdngnsioiy
(bildhenarsiidunnisom av.ea)

UNIINLNRUNBASFANGAS

KASETSART UNIVERSITY
BANGKOK, THAILAND

Wiamdngns ana. (14 wan)

25330021100513  WANGATIMHIFERIHINTIUAR Sa i ARNG

NWTANEAL LAY ASANENT



ahmudansmssmsgnuiine
WeEa e wazuianssy
b o 13 £
‘lﬂwmsmmmaaﬂﬂaawamanqnma\":

ol 11 WY 2564
TrysEuy CHECO

WANGATINYFNEN TUMITGAN

A3 and

(nangnsuTuUse W.A. 2560)

NBINYISYLNHATAVTHNS
KASETSART UNIVERSITY
BANGKOK, THAILAND

- wihnau

At

| ﬂzmé’nzgms [ sYAuANSAN®

UM Inadn
InseIEVERT

ROLY
vedan

| aghedadansfanuvdngas

p ! 25330021100313_2129_IP
|
|

| ushgesive |
| piggsum |
! Taudia &m0

25330021100313 | Szfdnd

|
I Wyariv
i

|

]
1
i

11/11/2564 ; sautfulp

Fudsumsiy |1Jssmnmssi'uﬂun'ﬁ

. Wudgeeudmus



sEsserenis

TS VT IO MOV 121351 (o SO A

reRBABTsaRsaay

am un. owiialumsdszyuadan ... b 2

s g Ao
pEMIudlnanInHuyuiio TR 2. Fanon 25be
wuvTunsiausveySudsauilundngns

< a o
IWaLAUDUWIINGAY

nsUsuUgauilundingnsinenaansum "mfﬁ};i:'::”‘]f”?i{?mﬂ’l‘igﬂuﬁnm
1913 WEnd adu w.A. 2560 'lﬁ‘ﬁmsmnsgsﬂzaqm;;aﬁ;?;::;]g‘:?:7 v
unIngdeinunsAans dond 11 WE, 2254%?
Tnessuu CHECO

wingmsatufinamil Wiunsu/dusesmslaaeuan dnlnangnasuns AN3EANANYT MBI

5 weufinan wa. 2556 uarlifueulRdledeuananuminerdeinunsmans fleduil 26

\WioungAINEY WAl 2555 :

anmuAInendeinuAsAans "lo’fauﬁﬁm‘sﬂ%’uﬂqaLLﬁ‘lﬂﬂ%ﬁLLé’i TupsmUszauaiai _.?!§§L°

detudt .. 2. oy AIPRL. WA

wéngmaufusaudletl Buldfuingu Tnsfinw 2560 susnadoud 1 Juduly

mpralun1sU Tl

4.1 \elWaenadasfuinmsiumspiundngnsseiududindng 2558

4.2 elaenndaafiunswannduinemend wazweluladluauiidnd

4.3 Weuiulsimeie Tameivuanlinsinimlidiutfuauiomimeadnnsihuitind
Tugnwa1ag wazlaenadesiunaaguanninenunisidoanidy sl nsuduugandle
ingnedndefemnuiuaivveandngns arumizaueesswmhefinvese el
wazsIeivnden B

2.4 deliinfndimmdaslumsdnuislussduiigetu

arszlumsvivlsaunly

5.1 Lfuusy o wuv A 1

5.2 ansuumieinnunsanudngasonlivesndt 37 wheda Wy 36 mbufn

53 anivnenhitiunii 25 miuin ulidesndt 24 wheia

5.4 Yasedvr S 3 v damaldil

01420512 szidovasHandmangud] | 3(3-0-6)

01420532 #&ndaiia I 3(3-0-6)

01420547 waranslvivimaiadn Il 3(3-0-6)
5.5 Dasedein S1uan 11 3 fweluil

01420521 st douisifsavdmiuiand 3(3-0-6)

01420523 wuudhaadluanaBaiuin 3(3-0-6)

01420528 Wandunsulufdndniousiu _ - 3(3-0-6)



~ 01420529 WandvesTiluana 3(3-0-6)
01420533 WaAndvoaunswu_ 3(3-0-6)
01420539 nuijauiualausiulugansauiuy 3(3-0-6)
© 01420581 muenanithugs 3(3-0-6)
01420582 Wandnsnenanssugs 3(3-0-6)
01420583 nquiiduimsamialy 3(3-0-6)
01420584 ns1EIVEILATIBNANEAUIALEY 3(3-0-6)
01420585 vufmeunuieduinsnm 3(3-0-6)
5.5 YSuURse39) $uau 5 500 Klalud
01420511 AdinAnansdugedmiuiand 3(3-0-6)
01420512 nufjmausy 3(3-0-6)
01420513 nasmaniraladn 3(3-0-6)
01420514 gaumwaenans waziand\Jeatin 3(3-0-6)
01420515 warmanslwiaaradn 3(3-0-6)
5.6 WasuamsTeinn $1uau 21 3un deluil
awu | vl o wefie
01420514 | 01420527 | namansvashnarmoios 3(3-0-6)
01420523 | 01420563 | asauUwARIBUAL 3(3-0-6)
01420524 | 01420552 | HAndvourdesfnsalinades 3(3-0-6)
01420525 | 01420542 | WAndvasiassadiaunlu 3(3-0-6)
01420533 | 01420524 | Wandveslulana 3(3-0-6)
01420535 | 01420525 | Mmsiwasundasvawazusingmsafingn | 3(3-0-6)
01420537 | 01420541 | FanmamsvoeRauun 3(3-0-6)
01420541 | 01420526 | ouijauuaatadn 3(3-0-6)
01420542 | 01420571 | WAndwasshiufiugs 3(3-0-6)
01420543 | 01420572 | Wandvashiviugimauftins 1(0-3-2)
01420544 | 01420573 | WAnduosgunsnidugs 3(3-0-6)
01420545 | 01420574 | Wandveagunsaitugemautiinis 1(0-3-2)
01420571 | 01420531 | nguijaeuzvaanda | 3(3-0-6)
01420572 | 01420532 | ngwijantusvawds | 3(3-0-6}
01420573 | 01420537 | Wandvawdnva | 3(3-0-6)
01420574 | 01420538 | WAnduawdniviar 3(3-0-6)

W



sedn | svialwd Foin wihehn
01420575 | 01420535 | MU UBMUMEN 3(3-0-6)
01420576 | 01420551 | noufiiaades 3(3-0-6)
01420577 | 01420543 | ndnuav3sdidng 3(3-0-6)
01420578 | 01420544 | wEnuas$ddng | 3(3-0-6)
01420579 | 01420553 | HAndveanisinniawnsed 3(3-0-6)
5.7 mynisuifisundngasduiuwdngnausuly
" wingnsidy y.a. 2555 wangasusulys A, 2560 i HeiuAeunuas
AT AR l .
Suumizeinsumasavdngnslideunt ‘ WRusun3 G
36 mihuin
1. fymen Liteunh 3 wmiwiin
(Lisiumiuiia)
1.1 dumn 2 wiaefin
(hiriumiaofin)
01420597 fuuun 1,1
1.2 SrnenUady - 1 Miwiin Tidumiehn
01420591  suleuiFidumaiiand 1(1-0-2)
2. Gventiwug lidaundy 36 miofin
01420599 Ingniinwug 1-36
WA N WY N 2 WAL N MUY N 2
Sunmieinumaeandngns Liteoni Swumbeinsunasawingas lideondt
37 wibiiin 36 wianfin andumihein
1. Sewan biveuri 25vanofin | 1. Jvuen bivawnh 24 wiwhin andnnumbuia
11 2whefin | 1.1 fuan 2 wnufn
01420597  duuun 1,1 01420597  duwut 1,1
1.2 Arnanidu 16 miwin 1.2 Gvuendedy 16 wiwha
01420511  TsdovTEWANdNS 3(3-0-6) 01420511  Adnaranidugedaniu 3(3-0-6) Wiy Teinues
nug | Waind Uiuugededue
TN
01420521  vquijAl0udy 3(3-0-6) 01420512 wnuijrauy 3(3-0-6) L'lJﬁU'lﬁﬁ'ﬂ’J‘U‘l'lJ"i’UU?d
FatuETYIT
01420513  namaninanadn 3(3-0-6) 01420513 namanieatadn 3(3-0-6) Uiuupdedue
T
01420531  WAndahdi 1 3(3-0-6) 01420510  amvamaniuas®EndAiGs  3(3-0-6) WasusaTE: Wany
aff Tolruazyiuun
fAafuiengin




- wingATIAY WA, 2555

wangnTuivyge wa. 2560

]
Alianuudas

1.3

01420546 - waenansluvaanadn |

sudpyisiduwafidnd

01420591
Jenanden Wdasnd 7 miwin

TrudandoAvianslull

01420512 sufioyiEWandvne
i i
01420514  naAantUaIRanay
saviles
01420522  naAaRiATDUANYE
laana
01420523  aFaUWMARAIDUAY

01420524  Wandweneiosufnol
i

.

PRI

o

01420525  FWandvealaseairaun

Tu
01420532  Wandada Il
01420533  Wandvesluiana
01420534  WAndvasansiientatia
01420535  mudsuuUauvianaz
usngnsalinga
01420536  Wandvpawaliuad
01420537  Janmaniveslduun
01420541  wawijmnyamiadn
01420802 Wandupadasuitugs
01420543  Wandvowhiuituge
aYfdEnTs
01420500 WAndwevgunsniduge
01420545  Wandvasgqunaa fuge
madgumng
01420547  wamanilwimanadin i
01020561  Whndvenaiwed
016020562  Yimumansyalu
AU
wlingay
01420571  wqufianmyaands |
01420572  viqufantusvanda i
01420573 Wandvanfinumm |
01520578  Fdndepanfinuan I
01820575  wquijtakivin

3(3-C-6)

1(1-0-2)

3(3-0-6)

3(3-0-6)

3(3-C-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)
1(0-3-2)

- 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)

1.3

01420515  wamanilrfnanadn

- o =

01420591  seiouiEiTumeiiEnd
Fwwendion ldteand 6 wiwha

TamBenSouivwiatuil

01420527 naAERTuIAINATN
siavilas

01420522 NaMARTAIBURNTEY
Tutana

01420563 ANSEAUMARISUA

01420552 Wandvsuniasufnsal
fuafnd

ty

01420542 #andvupalassairauilu

01420524  WAndwastuwana
01420534 Handugsansfisiah
01420525 msWasuwaanaz
dsngniselinga
01420536  Wandupawafuad
01420541  YamAranivasdiune
01420526  wnujauiuAaTain
01420571 andwasatuiduge
01020572 Wandwesiaiutuge
nAYfUEMS
01420573 TAndvesgunsniduge
01420574 Wandvasgunsel duge
mMadjisne
01420561  WAndwvaaaiges
01420562  Wiruaanigalmidmiv
aariAuwiveiingoy
01420531  wnuianurveuds |
01420532  wqufjaonuzueuds |
01420537  WandvomAnwat |
01820538 WandvewdSniwaz Il
01420535  wquijvassivin

3{(3-0-6)

1{1-0-2)

33-0-6)

3(3-0-6)

3(3-0-8)
3(3-0-6)

3(3-0-6)

3(3-0-6)
3(3-0-6)
3(3-0-6)

%(3-0-6)
3(3-0-6)
33-0-6)
3(3-0-6)
1(g-3-2)

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)

o [
Wabuswa wWisude
TreazUiuup
faiutasietyn

andIumhein

Uns e

= o~
wWasusaiu

af w oo
wWasusvaiun

- .
wWasusiaivn
o v o
Wiouswaian

Ungeiam

- v oa
waousviai

« (Y
Wapuswaivn

- -
WaduaEITY
W
whsusvaiv
- o -
wagusvaiun

= W
wasusvai

o w oo
wagumian

al EY
waguTvaiun

Unserinn

") I
wisusviaie
- e
wWhguswaIT
.J woa
wasusvaiun
=l Yy
wWaBuIaI

o (Y
wWasusvadv

4

P



wingrstfin .. 2555 wingATUSUUL N.A. 2560 Aafludeuudas
01420576  wouiieded 33-0-6) 01420551 noquiinedod 3(3-0-6) wWisusiain
01420577  wAnuasfyiing | 3(3-0-6) 01420543  wAnuaziiEdng | 3(3-0-6) Wapus¥ain
01420578  wAnuazdedidng I 3(3-0-6) 01420544 wEnwazdaEEnd I 3(3-0-6) wWsuswain
01420579 WAnduasmTinnsid 3(3-0-6) 01420553 fEndepinisinmseised  3(3-0-6) Wisusiain
R
01420596  Genawieniiiand T 13 01420596 draawemeidnd 1-3
01420598  Jnmiia 1-3 01420598 Soyniiuny 1-3
01420521 suilpuiBdeavdmiy - 3(3-0-6) Waswdrld
fiand
01420523  wuudasluanmBs 33-0-6) Wil
AN
01020528 erdurduluiidnd 3(3-0-6) Wnswigiivel
ATDUAN
01420529  Wanduaedalmana 3(3-0-6) Waswiviing
01420533 #anduoiunitiu 3(3-0-6) Waseimlmd
01420539 nnuifaunsanauiulu 3(3-0-6) Wnswivilvd
AAS ALY
01420881 mswnamiduge 3(3-0-6) Wamwiviin
01420582 Fandmrmanddugs - 3(3-0-6) Waswinlwd
01420583 wqwﬁﬁuﬁmmwﬁ"ﬂﬂ 3(3-0-6) Wagrwdul
01420584 FnTainE AW 3(3-0-6) Aaswivilw
yAUTNY
01420585  viquieeuiudsdning  3(3-0-6) Wareiuini
D
5> Ipgaiinug Wtesnh 12 wingfin Syenfinud Wiveundt 12 wiioia
01620599 Smuniinub 1-12 01420599 Fneniiwus 1-12




R . v i ar . [ ar P =l P ar v a P
6. Tassa$raveandngminevdsuiuugadle Wanfoufisviulasaduhssavinusiuinsg

vdngaisizAudndinfnu we. 2558 vesnsensednginng Usingsidl

6.1 WHU N WUU N 1

WUIRTY innsingsnsaednendnag Tassadradiu Tassadreing
1) Swuen livleendn 3 wlefin
(aifumbsin
- duuun 2 vihefia
( Liduminuiin
- g neniafu 1 wiwin
(Lidumieiing
2) entinug - ludesnin 36 miaedn hivesnin 36 wmhwin
viaefingu Lidesndn 36 miavin lidoanda 36 wiqeiin
62 UNU ALUUN 2
LAY RSN TI9ANWNBANS Tassadrudiu Taseadnelud
1) Junan Tidesndn 12 wiufin lideani 25 miefia luislaenin 24 wiwfin
- AU
- Jynentedu 16 wwfin 16 wiwiia
- Jyneniden lhiteendt 7 wdawin lifeandn 6 miwda
2) enfinug Litioundt 12 miefin | lideondn 12 wmiefia Titlesnin 12 wiwin
miyfingu luteundn 36 wiigim | lidesnin 37 wiefia lilesndn 36 wiefin

7. wingms



|35

anl an. EJ%N@L%TI"I‘S&J?‘%NWN%.. Lbaeat .
N { uaw. 2
g _ . . L&a%%ﬂ....gl.....ﬂs.%l@ﬁ 3‘5[’0 ...............

= 21 Foman 39b0
5 L autdadini.. ol
‘D_' a3 ﬂﬂqﬁﬁqq%%ﬁ?ﬂﬂ%awanam

wéingas AmenAraasuviadio
v itand

wangasuiuyge w.A. 2560

Fomartuenuiinut univendoinynsmani

ANYULH/ANL/DNATYT TN NURUINTIY AngInendans nadeiand
M |

| ' ﬁﬂfnﬂuﬂam?wwmmsqnuﬁnm
warad 1 foyanaly __ menenans 5y KazUIANTTY
ldRarsanamsoandosvamdngnsuda

dond 11 WY, 2564

1. sWawazTovangns

SVENANGAS 25330021100313
} Tnessuy CHECO
Fondngns

mwilny viingasingnAansumdudie anuArRENd

mwidangu  Master of Science Program in Physics

2. Faviyyuaranvin

Fown neenansun o (Wand)
Yot - .. (WaEnd)
Fawm Master of Science (Physics)
Yoo M.S. (Physics)

Fuen (Gnd) luidl
4. Fwnwmbeinfiduunaoaudngns
uwy a wuv n 1 ldteunda 36 miwia
wwu N wou n 2 Tdifeunan 36 waoin
5. gUnuuvaaANgas
5.150uuy  vingesssduUiyaniv
52 meniild  mwilve wasnwngangy
5.3 mesudrine fulidnlng waslndnamd
5.4 arwdniefvanitudy Wundngasmevesandu
5.5 nslauSmaunddnianisine ivigan Wesan i hen
6. ﬂmumwwaawé’ngm‘su,asm‘sﬁm'smqaqﬁﬁﬂﬁwawﬁnqﬂi

ANUNINTDIRANGAT

- vdngaUiuuR Amuallasou mamsfnui 1 Insiine 2560




dAa, 2

- @t . u.‘ - a al @ o o o o
-~ Uswdpminvangas Yo wdngasivenmansumUndin avitiand
- Gulduduedmefinen 2532

@ & - o o e
- Usudpasigavng WisUnisdnyn 2555

‘n’t‘&ﬁmmmuﬁﬁ/;ﬁwauwé’nqm%
- lfRsanndunseslaerniznssunsiems swiverdonynsaand Tumsussuadail
2. /550da Tud SR SR TE RVALIA
- iSveulidiureundngns Mnanuwiinendunuasmand Tunisussyy ﬂ'?qﬁ..l?.(?m
P 2o MO g, K

7. mnumfanlumameunivdngasifannmuazinasgu vengmvsldfumamouns it
8. odnilaunsausznouldudednionsfinun Yengllenn M LTIRTEUINAST ARG
| (1) mmaﬁﬁﬁna’luamﬁ’uqmuﬁnm "53_5'1@?‘“‘3”"3"‘ . 2552 Tl 2561
2) dinivmesuiEng !
(3) dn3VsunEnd
(4) dnRfndlulssnuanavinssy
(5) AgapuRdnd

(6) Usznoueiiwdasy

dniinldanseniantgaudng
SwenAtans 390 waruianssu
4RTnANARARGDI VM ANGR AT

doruit 11 W.E. 2564
Thaszuy CHECO




N

uAB, 2
9. B0 unnana avUsEAiataTUsratvy sl wazpaEinAnwTeseRdlSulinveundngas
0w e & L) ' - a -] o “
ay | welszidnUsegngu | Suvien 9 - dnp AauRAl atin d3amsfing1aInant Uwa,
Y1013 SEAURANANYY
1 | 38599 JO4ANARTINTSE WNHITANG 2Aanuyms Us.o #and unnvenduuiing 2550
M. Wand wrivendouinn 2546
2 | 371199 HHIUAANT1915E wudadng AaantR M.A. Wand PrRINTHIIMTINE Y 2547
- M. #and PN TINENED 2536
MU Wand BUTIMERDN RS AENT 2532
3 | 384071 diwmansinsd | unande Shuananes Ui, ¥and unTinenduaiednun 2550
' M. Wanduszgndt | aonfumalladinsyeamadudn | 2542
AMVIMTAIANTE
oy ¥ - a - [ —t
ML wana LUTIMEIAUANTATIUATUNS 2538 2
al,
1 < a aa € o v ooa € -
4 33205 HYIBANARTINGE wgdnniis domsulan Uia. waing UNINERBUNAG 2553 2 2 Ee
e b 4 - L1 Pa - - 2 o« 2
M. Hand U ivieduruasunTilsa 2548 B 3 22
LI S
PR a - 12 D 5 5
ML Wand vdviendumalulaiinszaay 2545 2 5 E 3 B¢
v 2 S 2
- indnswg3 B 23E
(ol De 3
P - — p : ) — - 25 2
5 | 39006 HUBAMERIIANGE | WNEIAINTYIYT Nad Ui Materials National University of 2552 0 = a3
? I= 9 = 2
Science Singapore, Singapore 80‘2 § %’*-g
g
oy ma o n oo > a B
N, wiAandnd | awPinendaouitea 2542 haeg 3
& 4
M. Amiand | univenduavauaiund 2540 = 5
-

]

o1 v o ar wo & a o
Lﬂﬂﬂull‘ljﬁﬁﬂ’m']iﬂE'ﬁUNﬂ"UaU‘Wﬁﬂgﬁli M1 #18.08 dn1m El‘l“lllﬂlaﬁa']um 31 WHaENIAY W.A. 2564




et

Lo

' i@, 2

10. ﬂﬂ'lu%'i)ﬂﬂ']'iﬁﬁlﬂﬂ'l‘iﬁau
: mw*x.,'Luamuu ﬂiuu‘)ﬂﬂ’lﬂ’lﬁﬂi EJWT'J‘VIFJ”IBEJLﬂEGﬁﬂ'iﬁWi TNNTRUIANIU

11. Aunsaimeuamianiswannisuiudsainnfersalunsnunumdngns

11.1 gaunisaianIsHAIMMAATYENY
susiugsenang 20 U (n.a. 2560-2579) fugmsansmavawazduaiudnenw
A i aadnunmauRaestTinliauayunisaiydivinvenlsana TrgAsHRNMGRIAY
mmwmmamawLﬂﬂiu’iﬁ“’lﬁﬂuﬁﬁé’auﬁaﬂnﬁﬂuﬁﬁﬂﬁmwaaﬂizmﬂ PSRN LA gAY
uardsruasUssmeliiiung Imumﬂwmamsquamaauumaamaﬂivmnﬂuawu Wialanunsn
wistufuumnUszmatunn 9 A Lwauismﬂwmamﬂmwvmammiwmmmsﬁﬂm‘uawm cR

HadudndySunieia mswmmuﬂmnsmamumaﬂnmv;mmu’lwmmmwLLayﬁnamwawu
|

11.2 gonumsaivianisiamdinuuaz sy
L] = o = L7 A = (7]
AQTUNTISAIRTONIIRAIUININATYEND wazdepuiiRarsaalunisnunundngns v
ar -9 A4t 1 = <t d ar IR
Sulumuunumsianmassugiauazdiruuvieinatui 12 (w.e. 2560-2564) WABWILINYUYYR

L3

sRnuWie® W 2582 TauTamsadsruumsiiouinaeadin Adnal

o

Huanyiaiiddnlunis
ﬂi"NENﬂﬂ']’1§J3‘IJNW‘1J5']UE1'1M5‘U’MU’Iﬂ’laﬂ‘iLLa“mﬂIuIaa‘Vlﬂa’l'U’] ﬁaLfJuLﬂ%aaﬁaﬁqﬁmﬁnadﬁmﬁﬂu
mswaUTswAsBLazdeau Wanaamw'u'rma'm:umamswmmmmniiumamﬂiu‘laﬁ“lmuq f
A1 9YAAMIATYEIEEWNUMIATA WBNTT niEndduAndetunisisdiauasWaniaunniin
ATy Snvadthewaunauliauy ol ﬂaummamammamma Slo ety ensual Amdu

vindu witigwnidu u,asmminaqimnucg,aulmammmmqm

12. wansznuan 9o 11.1 way 11.2 samaNaLwangaswasauisatasiuusiivvesaniy

12.1 MSWRAILNKENEAS

w

mmmﬂaneﬂ.ﬂmkunmmmmmguavmmmL'LJu'LumiNamUﬂmn'iwﬁﬂmm

[

<

l'dd o

AuasaveuiAndfinunw fesreuiuay gszaumsafludnuasiidudiesuazyfurls

svmu'lmnmnﬁl'uﬂ'mmmaWanfﬂumiaiwamf}mﬂumﬂmawwmi Tnsiawizagnabamsaiaiin
wanasu’lmwmnumwaﬂuﬂﬁwsuu’mmaq‘lwLmnuaﬂwmvqumm‘mn'ﬁuavmuwmun
aunsmharuiliusuliiassiuaiusomisuasdeny ahasfmadlwmifiannsanieiuld ua

ﬂﬂiNaﬂUmmﬂﬂuﬂdﬂmﬂ’lWLL‘ﬁ%F’]ﬂJﬁ‘iiN



iRe. 2

12.2 arneadesiuiusisvesaadu
o ToendldinbiAsaneiumuieinsvesssma aduayunisatsesdamudivaidng

W ¥

au - cf) - o q a Y o a o e
M¥dy Futulumuuleneuesidevimivenmiinendoiijsgamuingslunsite

. at ¢ ot ar e ad da < n' L
13. awduWusiunangeeduiUnaouluans/madyBuvassatu

13.1 i lundngasiilaseulinaz/nmadudy

1335

a v da P
13.2 swivlundngnsiilnsoulasnmus/maividu

1id]

13.2 N1TUSUNTIANS

Tidl
w1l 2 deyalarzvosvdngns

1. Yirgn anuddty uardnguisaedveudngns

1.1 Usugyn
Duvdngaajsiaufiieuliibulnisnisuazdnideiioodn Mdsundeudreivrnis
IYTIINUALAGTIN ﬁa‘nmsnﬁuwammmﬁmﬁmnﬁgje‘i’aﬂulﬁtﬂuaehdﬁ fruanysaifisnme
uazinle Weluiidssesiudvimsuasimalulading q yalviilmuduiusaenadoafuunuwmun

msfnysERUaaLAnwIveRLazreUALBRUT I USEINA Ve

1.2 aAnudAgy
We"inétﬂum‘a'ﬁ'mﬁugquﬁ'ﬁnﬁ‘zgmaamsﬁ’mxmaqﬁm’uuﬁmqﬁnu%mmﬁﬂﬁm% waluladiuay
winnssusneg Seesifausslovddonsimuoussfivaussousnsuidudninemdnduay
welulagvestssine Sayduinenmanduazwalulagléwaunudusumnussnoufudsemelng

< v Vo w oo o o P AT o oy
fenauaauatdnug dnidouasyrainsiilmvigluanviidndeginuin naiedng Ao

InnenandnseminfaniiazanusuliaveulummianiyaainsluaeiniEndheludesun

o v o a o o w ¥ oa .
LLaﬁa’ﬂ‘ AW a‘[wmm SHNNUAITNITIYUEZNITWRIU TN EIAUN NAMINEAERNT N ﬂi‘lﬂaa

fs



et

umw. 2

13 GnqUszasfvamingns

P 1

vingasemansuUniin aneiniiEndliingussacnnsil
131 endaysainsseiuaniiuda aredviidndliiuniasuuedy wenvunie

S§iamiia
A . o o o Py W oo P o) r =

1.3.2 ielnlamaiypansiidniansfinuiinetmanstudin mudnidnduioaviin
P o a a a u a o w v oaa
At amnsaiuAnIAMIIING EINANNE MTIToLasRATUAENE

1.3.3 ealuayuusunisiauidmusnineimansuazmalulad uavadedenuurians
Fouj vidluseAuinide dndnuuazensnsd

o b 2/ L4 s o o o < ot bd o
134 wwesjathildyaansseiuamindalianuidsrnglumifianuaulaesndasiv

ooes Y | =3 L TT=1 tras [ a:‘f'
NE!‘UBQH'I“E’NEJE‘{QWUUWJTIﬂ?'ﬂ’]Wﬁﬂé“Lﬂﬂﬂ‘V]’]‘UN

2. unuinUFuU g
Fovnusuuiuusvdngnss dhedudumstimesiuugimdngas wiiase melu 57

a - o o ordy o
urBNISHAI/AUBBULUR nagns nangw/fuiiin

- |8 o
funmsgiuldaindaf ane.
wun KasaRnARBINY
anmimsughauavdenuly
ol ‘; t
UagUuimouaussnan
L 1 s
fipamsfnwsinluseay

TusinAnyn

1. Ysudsavangasyn 5 T | - Wauwdngesinelitugiuain

udngmsluseiuana
- Ussidluvdngassgnminane
- Famunswasuudaning
i v o
RE4N13 VR LT TAn
- Ausoruiefinwininuia
walaraambunuvseasAns®

[V T 1

s UfuRau

- wnasTulgmangms
- enunamIUsziluvangns
- ENURAM TUTBEIAUT
woldlumslivndnyesaniy
Ysenaunis
= w 1%
- pauianelaluyiney A3
AYIUEILNTOLUNTTINUTEY

vudim Inewnduluszaud

2. WAIYARINIATUMSISEY

MIFAURBSIIDE

- daaFulioanssldmenm}
Tuandnd naomau
atfuayulvarrsdiiiy
Uszaumsal wamsluuay
NMYUDNAYTUINA

- Huvinwelunisivg

- SIPATUNSHNBUSY A5LN
" Usueu
115099919158
- SnunaSuisiung

ARLWlys U




2.5 ununisuiideuazddusansinuiluseey 5 U

C251umunuuun

una, 2

pury

Unrsnwn | ¥

. = . ° L - | '
U 2 T4 71]']'14']‘13”m‘mmmﬂqﬂ?"‘ag'ﬂ]Uﬂqiﬁﬂ'@q

2560
2561
2562
2563
2564
2565

W] Wl LW W] Ww
Lo O e U A o AN I+ AN A & O I N

Wl Wl W] w]|w| =S

meriedifaunsfinvinaenvdngns Uay

3 Ay (SUIU WA, 2562

251 WU nuuun 2

Ymsinen | U1 Ui 2 594 Srunudufinfiaiadnazaumsing
2560 15 - i5
2561 15 15 30
2562 15 15 30 merinzlifaunmsfinueaeandngas Uae
2563 15 15 30 15 Au Buay W, 2562
2564 15 15 30
2565 15 15 20

2.6 JUUTZNIRUATIINU
Tsulssinmvssmainiand paedvedmand uwminedenunseans

2.6.1 wwusEunos s785U (Muleum)

- . Yavuszunn
Sgasideaseiu
2560 2561 2562 2563 2564
AssTuieunsAing 723,600 1,389,000 | 1,389,000 1,389,000 1,389,000
(W31918)
ey 723,600 1,389,000 | 1,389,000 1,389,000 1,389,000




12.6.2 Usznamesie (Mmiseum)

U\, 2

i

L e e Yavuszunm
FIHALIDEATININY ,
SRR 2560 | 2561 2562 2563 2564

1. qUAILEUNS 500,000 | 1,060,000 | 1,060,000 | 1,060,000 | 1,060,000
2. UBIU - - - - -
3.qUUAATINT 200,000 | 200,000 200,000 200,000 | 200,000

T 700,000 | 1,260,000 | 1,260,000 | 1,260,000 1,260,000

Frunuilda 18 36 36 36 36

Anldaesaviaiidn 38,000 35,000 35,000 - 35,000 35,000

2.7 SEUUNISANYN

uuusudeuasnsAnwAuaiienenuel

2.8 nsisulsuwllenn sefumaznisameilouSoutnesningide (&3)
auTaTIRUINdN AN

10

wiszdutnfnAnyiuaiuiningds LI NUIEUNEATAEARNT



3. wiangasuazeesddaoy
3.1 vidngas-

3l umunuuunt

datintuudanssns
Angang
14RANTUIRUADAR

|
dehd A

lnaszuy CHECO

—
4nnsgANANY? uma. 2

-3~ ar A1 u
pf A%0 wasuannaBl
Sasvoanangaiual

3.1.1.1 wouwideinsy sheavangas  lidoundr 36 wizefia

- 3.1.1.2 Tassadrandngns

n. Jvan

. Inenfinug
3.1.1.3 sqe7%

f. 3WLan

01420597

01420591

. Inertinus
01420599

lsidaanin
- duuun
- Jynenveiu

laitleanda

Taidfpend
- dunun
duuu
(Seminar)
- Fenvaru
suloviFidonnawand
{(Research Methods in
Physics)

Titfound
Ingiinus
(Thesis)

11

3 widedin Qudunaein)
2 wiheia (ahfumheia)
1 wiqeAn Qshiuvivin)

36 wdliAn

3 wdwin dﬁﬁ’wﬁwﬁm)
2 ywidwin (ddumiein
' 1,1

1 wihwin (aiduvinuia)

1(1-0-2)

36 Vunanm
1-36



S 3l2uHunuuun2

upa. 2

7 3.1.2.1 wmieing aaeawdngas laitfesndt 36 widefn

3.1.2.2 Tagsaiandngns

A Jwan litlownan

- duuun
- Fenendeiy

- Aganidan

9. Aneniwus luitaenin

3.1.2.3 5187391

. Agnan

01420597

01420511

01420512

01420513

01420514

01420515

swirFuUR

Laitlaanin
- fuuun
AU

(Seminar)

- JynanUiAu

admnansTugedmiuiand
(Advance Mathematics for
Physics)

nouiiAoURY

(Quantum Theory)
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Wandvadluana

(Physics of Molecule)
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(Phase Transition and Critical
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(Classical Field Theory)
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{Mechanics of Continuous Media)
Hardunsulumauiuiand
(Green’s Functions in Quantum
Physics)

Wandvesthluana

(Physics of Biomolecules)
neijanusvasveands |

(Solid State Theory 1)
nuantusvasvanda I

(Solid State Theory It)

13

yAs, 2

1(1-0-2)

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(3-0-8)

3(3-0-6)

3(3-0-6)



T

01420533

01420534

01420535

01420536

01420537

01420538

01420539

01420541

01420542

01420543

01420544

01420551

01420552
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FAndvaunsiy

(Physics of Graphene)
Handuasansheiah
(Physics of Semiconductor)

nquiveaiuin

~(Theory of Magnetism)

fandvoanadines

(Physics of Polymer)
FAndvowBnval |

(Physics of Liquid Crystals )
HAndvenanvad i

(Physics of Liquid Crystals 1§
g faummeuiiluaa AUk
(Quantum Field Theory in
Condensed Matter)
Janpanivosiduund
(Material Science of Thin Films)
fandeaslassainaunlu
(Physics of Nanostructures)
nAnLaY3ELENdG |

(Physics and X-ray 1)
pAnuazdEdnd I

(Physics and X-ray Il)
nouijinde

{Nuclear Theory)
Handveaniesfnsoiiuatios
(Physics of Nuclear Reactor)

HAndueIn1TIANSULHSE

(Physics of Radiation Measurement)

FaAndvosawed

(Physics of Laser)
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(Quantum Information)
Wﬁné‘nmﬁﬁuiﬁ}xuqq

(Advanced Physics of Sensors)
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(Laboratory in Advanced Physics of
Sensors)

flanduasqunanitug

(Advanced Physics of
Instrumentation)
Wandvesgunsaliugeninufinis
(Laboratory in Advanced Physics of
Instrumentation)

mﬂmam"ﬁguqe

(Advance Astronomy)
fandanmanddugs

(Advance Astrophysics)
nuiiduimsswialy

(General Relativity)
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(Cosmology and Early Universe)
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(Relativistic Quantum Theory)
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(Research methods in Physics)
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(Selected Topics in Physics)
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3.1.5 a1edunegsgivn

L
01420511

Rk
01420512

L
9 ©

AdlRATanTTugeEmMIUREnd 3(3-0-6)
(Advanice Mathematics for Physics)
fiflas nuwes Auadinuning nquingd msduinimidauunasts
F97 aunafseyiusuasileddureiniu Wduiiey n1sulandaduinga
vidnn1sulsiu ssidouitidesaae
Curved coordinate, tensors, matrix algebra, group theory, complex
integral and. residues, differential equations and Green's function, special

functions, integral transforms, variational principle, numerical methods.

Wi AIoUs 3(3-0-6)
{Quantum Theory)
dyanunlusi-an waznisuiausiisiuving audunusainuly
wiueu mswsugiu feddurduluusgiduminasinandy fddums
TFuun1snat Mmawnlarduein suknszany warlWideuuwinduiiniad ns
wiasdnduazing noufveslumusiudeuuaznisuyu BmaUssnneiuay
NOWNINTLde
Bra-ket notations and matrix representations, uncertainty
relations, change basis, wave functions in position and momentum space,
time evolution operator, harmonic oscillator, propagators and Feynman
path integrals, potentials and gauge transformations, theory of angular

momentum and rotations, approximation methods and scattering theory.

*k o [
FwIPNTUUG
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T gk
01420513

* %k
01420514

L2
01420515

iAa, 2

NaFIaAIAEERN 3(3-0-6)
(Classical Mechanics)
P -t = ) e w )
«’\Jaumammaxaun'l'in'l‘il,ﬂaaumm’mqwﬁaLn%e NEWauANSAW

wawlunadaninatadn aunisuadiafuveimaindoud ﬂ’]'ﬁLLUﬂ\HLUUUE}j@G}

vuiusiiasu-lnd narmansliidadu aunisansuduazusiiaduveiszuy

faieazaun

Kinetics and eguations of motion of rigid body, classical
mechanics in special theory of relativity, Hamilton equations of motion,
canonicak transformations, Hamilton-Jacobi theory, non-linear mechanics,

Lagrangian and Hamiltonian formulations for continuous systems and

fields.

gouvmnaransuasiandiGeatis 3(3-0-6)
(Thermodynamics and Statistical Physics)

UIninuasnguasguunanians n1sussgndldnguesguuna
mans Usingnisainisvuds nasansatfuvunatadin easeeuilawuuea
Ui eswwaufauuulygd oowanlauuuuvliydn namandaifituy
mausl sruumedil-fusn ssuulua-loalng Asddunisuusdiu wuvdassle
9

Quantities and laws of thermodynamics, application c‘:f“
thermodynamics, transport phenomena, classical statistical mechanics,
microcanonical  ensembie, canonical ensemble, grand canonical

|
ensemble, quantum statistical mechanics, Fermi-Dirac systems, Bose-

Einstein system, partition function, Ising model.

wamanstwimanadn 3(3-0-6)
(Classical Electrodynamics)
¢ 4 Y - | I o
aumsuundiaduasngnsoysny rduwimininiuazninsenuaiu
] -] o 1 o ’ -] = a4 at o
viounaau n1sus n1anseds Ygwaudimdniwdalungquiduiveninfia

o« wooas ] -] 10 =t
waranvosunAduivdnasauuwimaniuih msukidlageunieiivisy

*¥ = -
TIWIUUG
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01420521

01420522

ua. 2

Maxwell's equations' and conservation laws, electromagnetic

waves and wave propagation, waveguides, radiation, scattering,

electromagnetic problems in special theory of relativity, dynamics of

relativistic particles and electromagnetic fields, radiation by moving

charges.

sufpuitdhlavdmiviland 3(3-0-6)
(Numerical Methods for Physics)

n1sduamsiandlaglinouinines msiessiruaiaaiouly
sguunniand appsaymstuuindusarshiadulusingnissineifind
mUszanasAniladuilullymmeitdnd nsufaunmseyiuseuuideioaslu
Yoywrmaftadnd msuulFluaAdonaiidnd

Physics calculation by using computer, error analysis for physicat
systems, solution of linear and nonlinear equation in physical
phenomena, function approximation in  physics problems, numerical
solutions of differential equations in physical problems, applications in

physics research.

naranimausuvedlLand 3(3-0-6)
(Molecular Quantum Mechanics)

Tasaainsluang mswaugouslumavsuuaznisdurestuana ms
Wanuwasanusndidnasauvedluiana ayvineinfiuazuininyes
Twanal

"Molecular structure, molecular rotational and  vibrational
transitions, molecular electronic transitions, the electric and magnetic

properties of motecules.

* “ - ‘.
s nlalud
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01420523"

01420524

01420525

dra, 2

wuudaesluianafeiuim 3(3-0-6)
(Computational Molecular Modeling)
avAnsIvseadviukuutaeduiana nMsfuranIeuiuLes

Luana uuudaestessumuseaseing ssdouiinsaamdey suiouss

wuireudsneuitames seifouisiuuiiaemaifluana sedoudtueud

msla msUssgniuuudansluana

Concepts in molecular modeling, quantum calculation of
molecule, empirical force field model, energy minimization methods,
computational simulation method, molecular - dynamics simulation
methods, Monte Carlo simulation methods, applications of molecular

modeling.

#andvetluiana 3(3-0-6)
(Physics of Molecule)
usssgwinlaena  msvusswinlenauasusingmseldiunia:
Fona ufteede antBvesvasvan muiauniluana #ndvemodiues
Intermolecular force, molecule collisions and transport
phenomena, dilute gas, real gas, properties of liquid, molecular field

theory, physics of polymer.

= o
nsdsuldasvanazusingnisefingm 3(3-0-6)
(Phase Transition and Critical Phenomena)

JisenTulneu: 01420513
‘o & w oo b= LY 3
Uningmisaiings edmdsiigaingn Ysingniselduiunissiy ms
=l -1 - =t <
wWasuraluvaunaruazszuuuiivgn Usingmsninguiiveensivieua

Susfulawdunguluusingnisafings

* o - [
e ulnlud
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01420526

01420527

01420528"

una. 2

\Critical phenomené, critical-point  exponents, cooperative
phenomena, fluid and magnetic phase transition, phenomenological
theories  of phase transitions, renormalization group in  critical

phenomena

Nguaunaadin 3(3-0-6)
(Classical Field Theory) '
ngufififusmwiiay  namandding aunsuvdnliiinady

o W

waimdinintily auvslsradandaui iR Sedvoanduuimaniiin
aumenaliudae Aduawliuae

Special  theory of  relativity, relativistic  mechanics,
electromagnetic fields, electromagnetic wave, the field of moving
charges, radiation of electromagnetic wave, gravitational  field,

gravitational wave,

nafmansvesanasraiias 3(3-0-6)
(Mechanics of Continuous Media)

nadnansrasmNAsiiios vadlva guanamant nauianwwaiahn
qmwwamam%fuméﬁnmwimﬁaa

Mechanics of continua, fluid, hydrodynamics, plasticity theory,

thermodynamics of continuous media.

Aardunduluidndmiausu 3(3-0-6)
(Green’s Function in Quantum Physics)
far e A S w X o P R T T4
Fartunduiludusunatuastutunat Heddundudmiulni-ludis
o F=l =, o oo = a Car =) o o e
weilalnidiou mansuadudadaden anmilvds fidunsusmiveynan

wsn saddundulusvuuvatseyma Heifunuiiuiugamal

* ™ . '
sednlalvy
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01420529

01420531

u@a. 2

Time-independent Aand time-dependent Green’s  functions,
Green’s functions for tight-binding Hamiltonians, single impurity
scattering, electrical conductivity, Green’s functions for Dirac particle,
Green’s functions in many-body systems, | temperature-dependent

Green's functions.

Handvastiluana 3(3-0-6)

- (Physics of Biomotecules)

L Taseade SumsASuazandFvesdaluiana Wanduani narmans

gosiluana weslulauniinduasnamaniadiivecdrluana Usngnsel

Tfuazusivinvesiluana lulasalaluaraalnsalalvosdaluans
Usingmaelmeusiuesiluana manmeswnstiEnduarimanaties
Structure, interactions and properties of biomolecules, physics of
water, mechanics of biomolecules, thermodynamics and statistical
mechanics of biomolecules, electric and magnetic phenomena of
biomolecules, microscopy and spectroscopy of biomolecules, quantum
phenomena of biomotecules, biophysical and single molecule

experiments.

nwianuzeds | | 3(3-0-6) -
(Solid State Theory I}

piunaniie  authadfvesweds  SunsiisensswivBidnaseufiy
s.&nmsou taumansvedifnaseu aulRnisiiglou audAniua

Lattice wave, static properties of solid, electron-electron
interactions, dynamics of electrons, transport properties, optical

properties.

* o re 1l
eyl
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01420533"

01420534

uma, 2

neianiuzyends I 3(3-0-6)
(Solid State Theory i}
Seniikonieuuineu; 01420531
) ¢ P o ! 1
qauvwamanivansldsua nsiwdsuranuusie szuuls
suilov Janedugu
Thermodynamics of phase transition, order of phase transition,

disorder systerms, amorphous rmaterial.

HaAndroaunsitu . 3(3-0-6)
(Physics of Graphene)

auUiRugiuvesunsiiu srfialmiflounazduinsandidnnsoulu
wnsfu alwisuuazuraduivnenin Ysngnisaidndwdasugelunnsiiy
anuAsumdenaduauinkdmdnifion unsiuudindn aanmitvessesse
Sidnvseiindunsitu nouiunsiumansdy wanseuuandunsnienaliu-sesiv
wazTanAa1ouNTHY

Basic properties of graphene, Hamiltonian and relativistic
electron in graphene, pseudo spin and relativistic mass, high-energy
phenomena in graphene, strain and pseudo magnetic field, magnetic
graphene, conductance in electronic graphene junctions, theory of
multilayer graphene, effect of spin orbit interaction and graphene-like

materials.

Wanduasansnesini 3(3-0-6)
(Physics of Semiconductor}
ot d ar o n o =
nuiwaundeanuluansfainiii afifivosdidnnsounarlen
Usingmsaiaad wguijnisnsndweteyniaiivsey msnuiulmivessynin
a ! 3 v g w e .
fiuszy  Uningmsainsunsiuvesansierindy Usingmsaimnauaanazlvivi

LY

Tuansfediin

* - - '
sefilaivg
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01420535

01420536

01420537

unAa. 2

Band theory in semiconductor, statistics of electrons and holes,
kinetics phenomena, scattering theory of charged partictes,
recombination pf ‘charged particles, contract phenomena, optical and

electrical phenomena in semiconductor.

o voIuuan 3(3-0-6)
{Theory of Magnetism)
JiiFeaFounreow: 01420515 _
audAvuimEnTaIsTUUeYMA nufrsuduvedlusningoy
aumanseeElu anmuwimdniulans
Magnetic properties of a system of particles, Quantum theory of

angular momentum, Spin dynamics, Magnetism in metals.

Wandvaedwes 3(3-0-6)
(Physics of Polymer)

nssainsluana dugndnen audidana audiniemudou auds
malwiwavaniBnaveiaowediues

Molecular  structure, Phorporlogy, Mechanical  properties,
Thermal properties, Electrical properties and optical properties of

polymer.

Wanduowdnmven | ' 3(3-0-6)
(Physics of Liquid Crystals 1)

wisfimeddiy mswBsurawasndinudases audiveswdnvany
Wdin Aewdmein awnfinuasielsBifinnin duguuuulmivedluanandn
wa? anmunwiaslundnmas dsingnisalmaasiliidudady mavases
vwdnvarlullogdu msussyndndnvantresanma

Order parameter, phase transition and free energy, properties of
nematic cholesteric, smectic and ferroelectric liquid crystals, novel
morphotogy of liquid crystal molecutes, disclinations in liquid crystals,

nonlinear optical phenomena, current experiments of liquid crystals,

liquid crystal display applications.
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u@a. 2

_ AandvowBninal Il ‘ 3(3-0-6)

(Physics of Liquid Crystals II)
SeriidioaSumneon : 01420537

Iwﬂwﬁmqaﬁaﬂamﬁnmm nquijreesi-galuavnsuszand
nquianuseiles nsmdnunziawsvetninval audAvnaandali
nmsdsuifienduaziiuadssuunuinsTonuudvemdnmer n1snseds
uauazanlnsalndfsdangu msdnvimsiauinuaiuiou MINARDY
Mduuvruastsandnman

Statistical theory of liquid crystals, Maier-saupe theory and its
applications, continuum theory, characterization of liquid c.rystals,
electro-optic  properties, X-ray diffraction and nuclear magnetic
resonance of liquid crystals, light scattering and quasielastic
spectroscopy, calorimetric studies, freely suspended liquid crystal film

experiments.

nquijauuarsusuluaasmuwiy 3(3-0-6)
(Quantum Field Theory in Condensed Matter)

nsmsulmaduddud 2 Aredidnnseu Sunsifonseuinlnueu-
Sidnmsou supshsuseminlnmeu-Sidnaseu nfuilaiduiarfanduanduiug
nguiunueding wnumndiseuau naufinsneuausadaudu nisdaruly
szuuiBagu Henduniuvesnnguis

Second quantization, the electron gas, phonon-electron
interaction, photon-electron interaction, Green’s and correlation
function, Wick’s theorem, Feynman diagrams, linear response theory,

transport in random system, Matsubara Green'’s functions.

* a a, |
i nUnivi
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Tameranivasitduut ' 3(3-0-6)
(Material Science of Thin Films})
wmaluladWduune guvwadianiveswfiia waluladgynins

NSEUUNMAROUAdNU  AsjakaRInnisUdeUssuasatann lasaing

C AN AL A NYRZIIWIZUBIREUUN

Thin film technology, thermodynamics of gas, vacuum
technology, thin film coating process, glow discharge plasma, film

structure and characteristics of thin films.

#andveslassainiunlu 3(3-0-6)
{Physics of Nanostructures)

Tassadraatssuuunly  naenandmsuiidmiussuninty ndnnssy
vosfamunly msuansdnvmuzawivvadasainily  eewla-Bldnvseind
gpsszuvwnly vieuTunasidumeutiy afnseduunlu Tassaiauimdnutlu
wazmaluladunludaniw |

Structure of nanosystem, quantum mechanics of nanosystems,
fabrication of nanostructures, characterization of nanostructures,
optoelectronics of nanostructures, nanotubes and nanowires, nano-

crystallites, magnetic nanostructures and bionanotechnology.

nEnuwaySedLend | 3(3-0-6)
(Crystals and X-rays I}

Ydond msdeauuvesdeiiend wanfivdundu nsinfiunisedie
aumasuaznguUigil snuavandivewmdn  msviunndeyalasviade
msunudeyamuidy msaavoudaya ulnmeslasiaiiuasnsduase
Wisys

X-rays, diffraction of X-rays, the reciprocal lattice, symmetry
operations and space groups, crystals and their properties, geometricat-
data collection, intensity-data collection, data reduction, structure

factors and Fourier synthesis.
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nANwaLSELenG Il 3(3-0-6)

{Crystals and X- rays II)
SaidpuSuuNiniou; 01420543

L4 o

Jgvuva  TSezeeunin FSaesdnanign FWess Fonwed 3
o | ¢« a ¢ ad 13 2 e y o
aam’i’l?ﬁwﬂtm'ﬁ FBUFulas@waman  mMIuAaIARRaULUUgULATUUE
TBUU wadndeying

The phase problem, heavy atom methods, trial and error
methods, direct methods, vector methods, Fourier synthesis methods,
methods of refining crystat structures, random and systematic errors,

derived results.

nguiilundes 3(3-0-6)
(Nuctear Theory)

Taseasrwaziwuuitaswesdindos  vouljvenjisentiedes
naufnanizde dumdoadisenoy wuudiasauleue

Structure and model of nucleus, nuclear reaction theory,

scattering theory, compound nucleus, optical model.

HandvouaTosufnanilinndes 3(3-0-6)
(Physics of Nuclear Reactors)
wssfinsainngef UfAsoiudugnle nazingn wquinisuws
famseu nsuanuamduuiingou wasnanivanaiasufnsaidnades
Wowmdetuafes
Nuclear reactors, chain fission reactions, criticality, neutron
diffusion theory, neutron energy distribution, nuclear reactor dynamics,

nuclear fuel.
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ung, 2

AAndvosmsTnnisussed 3(3-0-6)
(Physics of Radiation Measurement)
WA NOANISUNTE  FumshseInsuesed  affvaenisturasnis

o o a e d W ' )
WIUILAUARIAAT DU AIRTIIVINTSUNTIE AMINTIIRINSIUAINEIIU aan

fheauawarlalanuas  demamueeiudeniadiadunandmssn ns

« oo

Ussinadgguddvia  nmstiasieiiaduatodes  piivdaaznisides
AT '
Radiation sources, radiation interactions, counting statistics and
error  prediction, radiation detectors, scintillation  detectors,
photomultiplier tubes and photodiodes, Germanium detectors, linear
and logic pulse, digital signal processing, multichannel pulse analysis,

background and detector shielding.

Handvpuaivod 3(3-0-6)
{Physics of Laser) |
Ffidoaduumnnou: 01420515

dumsisenszrinezmauazawny n1sUasslaan1InTLulaLinundg
nialalna wadndmnumuudy nqujfsmanadnvenaiwes  whalalwos
ey eedfuny APUABIRETLATNITIR MNUHaouTBNINYeY
mMsnsufiosiawes

Atom-field interaction, stimulated emission and dipole
oscilt'ators, the density matrix, semiclassical laser theory, gas laser, ring

laser, Zeeman laser, quantum laser and measurement, Lagevin theory

of laser fluctuations.
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Wauranigalwidmivaasmundusiinsou 3(3-0-6)

{Modern Optics for Soft Condensed Matter)
nsunuirumans aatsmiuiiuriieosy wellanganssad Ay

3

Juifauas sanlavgddind nisnszlwawasandalnsalaliuuuisdanguy

v
ausanfuuulidudady nsdndasisueiindaes nsUssgndléuas
AFoiifndedulegiu

Review of optics, soft condensed matter, microscopy techniq‘ue,
optical tweezers, optofluidics, light scattering and quasielastic
spectroscopy, nonlinear optics, second harmonic generation, applications

and current related research.

ATAUUNARIDUGY 3(3-0-6)
{Quantum Information)

WanNN19TBINEANAASAIBUNL N1SATUIUAIDUAN INBINITIRASY
mausy  mausuvaneimvdu  msdhsRaluusuLdwdmeusiy nns
wAlvAmuERNaITIATBURAL AMSVAGDIVINITATUIUAI DR NITNAABDIUDY
ATEUYAAIDURY

Principles of quantum mechanmics, quantum computation,
quantum cryptography, quantum teleportation, quantum dense coding,
quantum error correction, experiments of - quantum computation,
experiments of quantum information.

RAnduasiiudiugs 3(3-0-6)
(Advanced Physics of Sensors)

nsInUssinvrasiisukasunTuainged msdeundinu  nqud
ﬂiﬂ'saﬁ'ﬁv’uu“agwu FunnuasdonasunIy 19959818 NSUTELIERE
é’mzynmﬁaqﬁu

Classification of sensors and transducers, energy transfer,
fundamental information theory, signal and noise, amplifier circuits,

introducition to signat processing.
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Handvaemiuitugemaujians 1(0-3-2)
(Laboratory in Advanced Physics of Sensors)
Iniisoaiounirew: 01420571

U3 damsuinn 01620542 Fandvasisuduge

Laboratory for 01420542 Advanced Physics of Sensors.

Wanduaegunsaidiua 3(3-0-6)

- (Advanced Physics of Instrumentation)

szuugunial  msRnsandnuuzsiawne dyananasdyninsuniy
nsUsznanadinueunden msUsrnanadyyIuAiia nnsdeiy
dynnamastoya quniaiualines quaseltudin msldnvesdeyauarszuy
Ussinawa  gunsafiildmenfinmeidiouazaunsaifiliunouiumes as
senuuvgUnIainarsldany gunsalidawidivduavgunsalluaive

Instrumentation systems, characteristic treatment, signal and
noise, analog signal processing, digital signal processing, signal and data
transmission, monitor devices, recording devices, data acquisition and
processing system, computer-aided instruments = and computer based
instruments, instrument design and user interface commercial

instrument and research instrument.

Wandvesqunniiugenauioins 1(0-3-2)
(Laboratory in Advanced Physics of Instrumentation)
JonfidoaFaunnnou: 01420573 uax 01420572 visowdouriu

UfUAMs dmiiivn 01420544 Fandussgunsaidugs

Laboratory for 420544 Advanced Physics of Instrumentation.
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01420582

una. 2

‘ maenanituge | 3(3-0-6)

(Advance Astronomy)

wurAnluntsdananisainiemisimans namaniviesiiuaziiad
wipaiovanisiaans Al 2dmas nuoamiaad lan ansdunsuas
maafing svuugior nmaduidawariTauinisvesnngny adnaiuuas
aamgfivewn nudndmedrafion mudnddu dudaenan

Concepts in observational astronomy, celestial sphere and tirﬁe,
astronemical instrumentation, gravitation, orbits, Kepler’s laws, the earth,
the mbon and the sun, the solar system, formation and evolution of
stars, spectrum and temperature of stars, the milky way galaxy, galaxies,

origin of the universe.

Nandmsmaniduge 3(3-0-6)
(Advance Astrophysics)

msaduiadoavassinaindnuus fuliaanr misdniuafuaves
srgluan audRveseymanaznsurivdluan msdewmmnuioulum:
Uiisenihindivsiiadutune Tassainememn Tanmsvem? §99uven?
aauAzY1) amilanseu waus Audauaslnsairsveaniuind

Big bang nucleosynthesis, star formation, stellar nucleosynthesis,
properties of matter and radiation, heat transfer in stars, thermonuctear
fusion in stars, stellar structure, stellar evolution, the end-points of
stellar evolution, white dwarfs, neutron stars, black holes, formation

and structure of galaxies.

* @ a '
s nUalvy
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01420583 wqwﬁﬁ’uﬁ’wamwﬁ"ﬂﬂ 3(3-0-6)
. (éeneral Relativity)

| - maonialunquiduimsniniias Jinsnsiinueas Slewdn uas

arlds aunsledalmi pRuliuda svindeyiedlad wazvqueh win
‘wonduvesaunltiuie msveedenan avmmeldeinianala

Space-time in special relativity, tensor analysis, geodesics and

curvature, Einstein filed equations, gravitational wave, Schwarzschild

geometry and black holes, gravitational action principle, expanding

universe, fields under curved space-time.

01420584 ﬂ”n‘nnaiwmuamananmﬁnﬁ'u o 3(3-0-6)
(Cosmology and Early Universe)

TARIATDUBNAN WRINIWIaunI-gluss-lsiusidu-1esnines Jee
wanuadonnw aunistoalad aun1iWiauirud Tnuus n1swoss
UsriRemaniidannuiouvasionan S48 uwuiaou aarsin wdsnuiln vouj]
MsSUMULULTIRI NQuinssunIuLUudLNg

Geometry of the Universe, Friedrnann-Lemaitre-Robertson-
Walker metric, geodesic of the universe, Einstein equation, Friedmann
equation, big bang, inflation, thermal history of the universe, radiation,
Baryons, dark matter, dark energy, Newtonian perturbation theory,

relativistic perturbation theory.

* = = 1
s Uaiuy
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01420591

ina. 2

vgufimousudisivenn 3(3-0-6)

(Relativistic quantum theory)
seiriiidanSeumnnou 01420512 01420515
aunsala-nasmeudmiveyninatliugud Sunsnionsymealiugud
fusnuuiwmdnindh auntsfusndmiueynmaliu-imwnilidiuaes aswsudla
MiFvuduasaumsinin syniadnsangldauiuniouen vguilea way
auyasfigd lamimisieend aunisiavesiinilu aunisadusesaynnaiiu
Tnq aun1sinsm nsaefivedaaisuduasndnaimnsiBaduwng
Klein-Gordon equation for spin-0 particle, interaction of spin-0
particle with an electromagnetic field, Dirac equation for spin-% particle,
Lorentz covariance of the Dirac equation, Dirac equation under external
fields, the hole theory and PCT symmetry, Klein’s Paradox, Weyl
equation for neutrino, wave equations for particles with arbitrary spins,

Proca equations, Lorentz invariance and relativistic symmetry principles.

sl uuIT R AEnd 1(1-0-2)
(Research Methods in Physics)

wdnuazssfouimsidomeilind mslinseitlywiiervuaite
WAy Fswnudeyaiiensanunsids mstmuatigm fotuay
WAlATENINITIASIEE wlana uwarn1sinsainan1site n1sdeinsigeu
Wensauslumsussguarmsifuilunsansinms

Research principles and methods in physics, problem analysis for
research topic identification, data collection for research planning,
identification of problems, samples and techniques, research analysis,
result explanation and discussion, report wiiting, presentation and

preparation for journal publication.

# o - .
s ntalvy
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0’1’42_0596 SonarzveiEnd 1-3
| (Selected Topics in Physics)
Fouamenaidndlussiudigailn vhiafenldoululuwiazna
nSANY
Selected topics in physics at the master’s degree level, Topics are

subject to change each semester.

01420597  duwn 1
(Seminar )
nsinausuareduseiiteitraulamaiandlussdusSygin
Presentation and discussion lon current in’cerestiﬁg topics in

physics at the master’s degree level.

01420598 Ygymifieiy 1-3
(Special Problems)

L3 LT

asAnwAUAT IR EndseRuUi g ivuas SeuSsudeuduseny
Study and research in physics at the master’s degree level and

compile into a written report.

01420599  Awgrilwug 1-12
(Thesis)
Welusviuuiyaninuaziouissadouduineiinug

Research at the master’s degree level and compile into a thesis.
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3 8599

o o
avimiiuaney

Biophysics, Molecular Modelling

metabolic transgorters in aspergillus oryzae: a
representative case study, 2559

4, Molecular dynamics simulation of water
permeation through the alpha-hemolysin
channel, 2559

5. Bilayer deformation, pores, and
micellation induced by oxidized lipids, 2559

6. Molecular dynamics simulations of the
interaction of beta cyclodextrin with a lipid
bilayer, 2558

7. The disruption of lipid monolayer due
to carbon nanoparticles, 2558

8. Lipid monolayer disruption caused by
ageregated carbon nanoparticles, 2558

9. Molecular dynamics study of oxidized
lipid bilayers in NaCl solution, 2556

10. Molecular dynamic studies of
transportan interacting with a DPPC lipid bilayer,
2556

iy d_ v : nsEaEDU
y @i 1 1 WE. 2564
Ha - WINAND
ST Tassyuy CHECO
FMUINNIYINTS
Al A1u131n HALIUNIITING néangms
4 o ow  de s : daqiu L
Faanttu U w.a. Adn3amsfne ' Yiun
W@AUsE IR U sEuIvy
1. wnedsAnA 1,59519,11_!;,15* 1. Alpha-tocopherol inhibits pore 01420534 | 01420534
SOANERSTR5E formation in the oxidized bilayers, 2560 01420571 | 01420531
.y, (Wand) \fysitioududiu 1, 2. ‘The geod, the bad and the user in soft | 01420572 { 01420532
i ivendeuiisg, 2566 | matter simulations, 2559 01420596 | 01420596
Us.a. (FEndmndvendeuiing, 3. Sequence- and structure-based 01420597 | 01420597
functional annotation and assessment of 01420599 | 01420599

* [Ty v
IO IVNATAUVANGAT
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2. wedslsnd aifioudseiass 1. First-principles study of Bi and Al in | 01420596 | 01420596
FOIAIANTIN5 - orthorhombic PbZr03, 2559 01420597 | 01420597
M. (Wand) 2. Calculated XANES spectra of cation off- | 01420598 | 01420598
WIVENGENEASANARS, 2565 centering in Bi(Mg0.5Ti0.5)03, 2559 01420599 | 01420599
w.u. (Wand) 3. Identification of nitrogen acceptor in
wivigdenuasmeans, 2548 Cu20: First-principles study, 2558
m.a. (Rand) 4. First principles study of Ca in BaTiO3
wivendomeluladiqsuis, 2552 | and Bi0.5Na0.5TiO3, 2558
31005 5. Theoretical study of optical properties
mmﬁlﬁa’:‘u'}t‘g of native point defects in 0-Al203, 2557
Condensed Matter Physics, 6. Identification of oxygen defects in CdTe
Computational Physics revisited: First-principles study, 2557
7. Effects of Mg Local Structure on Mg K-
edge XANES Spectra of MgxZn1-xO Alloy: A First-
principles Study, 2557
8.  First-principles Study of Antisite Defects
in Orthorhombic PbZr0O3, 2557
9. First principles calculations of Hydrogen
- Titanium vacancy complexes in SrTiO3, 2557
10. Compensation in Al-doped ZnO by Al-
related acceptor complexes: Synchrotron X-ray
absorption spectroscopy and theory, 2557
3. wBaGiung nauiung 1. Potential Prepore Trimer Formation by | 01420511 | 01420511
NuAIEnI1915d the Baciltus thuringiensis mosquito-specific Toxin [ 01420512 | 01420596
M.Phys. (Physics) : molecular insights into a critical prerequisite of | 01420532 | 01420597
Oxford University, UK., 2542 membrane-bound monomers, 2558 01420596 | 01420598
Ph.D. {Physics) 2. Pre-Service science teacher’s 01420597 | 0142059%
University of Illinois, USA., 2548 | understanding of nature of science and ability to | 01420598
3 1007 integrate nature of science into teaching, 2558
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3. Structural dynamics and ion channet
activities of CyaA-hemolysin pore from
Bordetella pertussis revealed how it may
conduct cations, 2558

4. Introducing positive charges to the pore
interior of CyaA-hemolysin from Bordetella
pertussis increased its hemolytic activity, 2558

5. Membrane-Pore Forming Characteristics
of the Bordetella pertussis CyaA-Hemolysin
Comain, 2558

6. Bacillus thuringiensis Cryf4Aa insecticidal
protein: Functional importance of the intrinsic
stability of the unigue alpba 4-alpha 5 loop
comprising the Pro-rich sequence, 2557

7. Importance of polarity of the alpha 4-
alpha 5 loop residue-Asn(166) in the pore-
forming domain of the Bacillus thuringiensis
Cry8Ba toxin: Implications for ion permeation

and pore opening, 2557

01420599

wedyna wdyge
HUIUANERNTINTY

m.u. Fand) Reshdeududu 1
uIngnApaTauAsUNg, 2548
.. (Wand)
wIveduuitag, 2550

m.a. (Wand)
unTinendouiing, 2554

39098

aviidenungy

Nanoscience & Nanctechnology,

i. Self-consistent charge density functional
tight-binding study of poly (3,4-
ethylenedioxythiophene): poly
{styrenesutfonate) ammonia gas sensor, 2560

2. Highly sensitive and selective room-
temperature NQOZ 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

01420596 | 01420596
01420597 | 01420597
01420598 | 01420598
01420599 | 01420599
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Gas Sensor

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 guantum 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

8. Carbon doped tungsten oxide nanorods
NO2 sensor prepared by glancing angle RF
sputtering, 2556

9. Development and application of
electronic nose for agricultural robot, 2556
~ 10.Carbon nanotube and metal oxide
hybrid materials for eas sensing, 2556

11. Development of natworked electronic
nose based on mutti-walled carbon
nanotubes/polymer composite gas sensor array,

2556
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5. wetous ndesTioy 1. Electrically forced unpinning of spiral 01420596 | 01420596
é‘ﬁ’)ﬂﬁ"lﬂﬂ'ﬁ']-’\l‘ﬁé': waves from circular and rectangular obstacles, 01420599 | 01420599
PURTICENT)! 2559
WMVIEATNYRTAAERS, 2539 2. Correction of B (O}induced geometric
WL (WENA) distortion variations in prospective motion
wifvedbinensaansd, 2542 correction for 7T MRI, 2559
Dr. rer. nat. (Physics) 3. Propagation of spiral waves pinned ta
Otto-von-Guericke University circular and rectangular, 2558
Magdeburg, 2551 4, Correction of gradient nonlinearity
31024 artifacts in prospective motion correction for 7T
afﬁnﬁv‘ﬂ'a'nmy MRI, 2558
Biophysics, Excitable Media, 5. Inhibitory effect of oxygen on excitation
Nonltinear Physics waves in the Belousav-Zhabotinsky reaction with

different excitability, 2558

6. Influence of excitability on unp.inning
and termination of spiral waves, 2557

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

8. Meéndering spiral waves in a bubbte-
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Physics calculation by using computer, error analysis for physical systems, solution of linear
and nonlinear equation in physical phenomena, function approximation in physics problems,
numerical solutions of differential equations in physical problems, applications of numerical method
in physics research.
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Concepts in molecular modeling, quantum calculation of molecule, empirical force field
model, energy minimization methods, computational simulation method, molecular dynamics
simulation methods, Mante Carlo simulation methods, applications of molecular modeling.
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Time-independent and time-dependent Green’s functions, Green’s functions for tight-binding
Hamiltonians, single impurity scattering, electrical conductivity, Green’s functions for Dirac particle,

Green’s functions in many-boldy systems, temperature-dependent Green’s functions.
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Structure, interactions and properties of biomolecules, physics of water, mechanics of
biomolecules, thermodynamics and statistical mechanics of biomolecules, electric and magnetic
phenomena of biomolecules, microscopy and spectroscopy of biomolecules, quantum phenomena

of biomolecules, biophysical and single molecule experiments.
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Basic properties of graphene, Hamiltonian and relativistic electron in graphene, pseudo spin
and relativistic mass, high-energy phenomena in graphene, strain and pseudo magnetic field,
magnetic graphene, conductance in electronic graphene junctions, theory of multilayer graphene,

effect of spin orbit interaction and graphene-like materials.
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Second quantization, the electron cas, phonon-electron interaction, photon-electron
interaction, Green’s and correlation function, Wick’s theorem, Feynman diagrams, linear response

theory, transport in random system, Matsubara Green's functions.
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Concepts in observational astronomy, celestial sphere and time, astronomical instrumentation,
gravitation, orbits, Kepler's laws, the earth, the moon and the sun, the solar system, formation and
evolution of stars, spectrum and temperature of stars, the milky way galaxy, galaxies, origin of the

universe,
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Big bang nucleosynthesis, star formation, stellar nucleosynthesis, properties of matter and
radiation, heat transfer in stars, thermonuclear fusion in stars, stellar structure, stellar evolution, the
end-points of stellar evolution, white dwarfs, neutron stars, black holes, formation and structure of

galaxies.
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Space-time in special relativity, tensor analysis, geodesics and curvature, Einstein filed
equations, gravitational wave, Schwarzschild geometry and black holes, gravitational action principle,

expanding universe, fields under curved space-time.
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Geometry of the Universe, Friedmann-Lemaitre-Robertson-Walker retric, geodesic of the
universe, Einstein equation, Friedmann equation, big bang, inflation, thermal history of the universe,
radiation, Baryons, dark matter, dark energy, Newtonian perturbation theory, relativistic perturbation

theory.
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Klein-Gordon equation for spin-0 particle, interaction of spin-0 particle with an
electromagnetic field, Oirac equation for spin-% particle, Lorentz covariance of the Dirac
equation, Dirac equation under external fields, the hole theory and PCT symmetry, Klein’s
Paradox, Weyl equation for neutrino, wave equations for particles with arbitrary spins, Proca

equations, Lorentz invariance and relativistic symmetry principles.
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Methods of Theoretical Physics [ Advanced Mathernatics for Physicists
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Equations governing of fields in physics, vannITuwUsiY seliouiBidinay
fields and variational principle, vector and Curved coordinate, tensors, matrix algebra,
tensor fields, Green's function, integral group theory, complex integral and residues,
equation, differential equations and Green's function,
special functions, integral transforms, variational
principle, numerical methods.
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Representation theory, Angular
momenturmn and rotation, Matrix and tensor and
symmetry in quanturm mechanics, Approximation
methods for bound states, identical particles
and spin, Semiclassical treatment of radiation,
Atoms and molecules, relativistic wave

equations, Quantization of wave fields.
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Bradket notations and  mabx  representations,
uncertainty relations, change bass, wave functions in
position and momentum space, time evolution operatcr,
hammonic  oscllator, propagators and Feynman  path
integrals, potentials and gauge transformations, theory of
roations,

angular  momentumn and

rmethods and scattering thecry.

approximation
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Two-bodies prablems, dynarmics of rigid
bodies, special theory of relativity in classical
mechanics, Lagrange's equations, Hamilton's
equation, Hamilton-Jacobi equation, canonical

transformations, canonical perturbation theory.

vavinquiunis vpedisnmiilunarmans
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Kinetics of rigid body equations of motion
of rigid body, classical mechanics in special
theory of relativity, Hamilton equations of
motion, canenical transformations, Hamilton-
Jacobi theory, non-linear mechanics, Lagrangian
and Hamiltonian formulations for continuous

systerns and fields.
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The thermodynamic quantity, laws
of thermodynamics, ensemble theory,
microcanonical ensemble, canonical
ensemble, macrocancnical ensemble,
partition function, applications of partition
function to fluid system and magnetic

system, fluctuations
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Quantities and laws of thermodynamics,

application of thermodynamics, transport

phenomena, classical statistical mechanics,
microcanonical ensemble, canonical ensemble,
grand canonical ensemble, quantum statistical
mechanics, Fermi-Dirac systems, Bose-Einstein

system, partition function, Ising model.
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Maxwell's equations and conservation laws,

electromagnetic waves and wave propagation,

waveguides, radiation, scattering, electromagnetic

problems in special theory of relativity, dynamics of
relativistic  particles and  electromagnetic  fields,

radiation by moving charges.
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