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Fouly : Tnsmufiureutesanyin
UsgIRuazarndunnveniugud Ussamveniuguduuusng q mufisiuudiiedeud nng
frefidauazunu namaninsauaznamanidounduvouusud Msaiadunanisiadouives
wwujusud nslilusunsudaesnmsiedouiivesuvuviueud uAdealielmiiifotesiuueud ns
lasanu
WlAseTEdn

1. UsriRuezaruduinvesjusud Ussinnvueajueushuune 4 sudsiususfiedoun (3 9alu)

2. msdeiifawazwny (6 7lu9)
3. NAFANTATIVBUUYLEUA (3 lu9)
4. NafansdauNSUTDIMIULEUA (3 )
5. msaadumsnsiedouiivesuTuvLeus (3 la9)
6. mslilusunsudaesnmaidouiivaaururiugus (9 Fla9)
7. iAdvastelvififedosiuvueud (6 la9)
8. MlATIY (3 )
551628 AsvANTIvNzFiign 3(3-0-9)
(Optimization)

AyrueAunay : Ll
ANSANYIVDIITNNAMAAIENT WNBLALUTEANS A INULATUTEANTNATDITEUU ANWIS NN
131508 IR IR AINUTZNRUVDISTUY  F9Tsuundnuazsdulsnessuuidadu was Bidadu ns

DONLUUNMANIIMINEANNEARIETTNITNUNINE Uag laundind

LAlATISIEAY

1. panthddsmemanivanzaudiae (6 Hla9)
2. Lagrange multiplier (6 F2la)
3. MSUSUNTUIT ALY (6 Hla9)
4. mslusunsulaTadu (6 Hla9)
5. wnAwngauianse B ueind uas louniind (6 Hla19)
6. NIUANY (6 )
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ume.2

nguAYLaDN
551601 N159188955UU 3(3-0-9)
(System Modeling)
Fyrdadunau : 551501 aunseynus
ANWINITIIADITEUUNNIEAIN I8N LUUINADINIANAAIENS tAETEUUNIY
) = I 1 a a a =
HNSAENB1ALTUTTUU WU SEUUTENA STUUTNAN wagssuuanalnidn Anwinisneuausaves
JrUUNElANITNSEAUNATIEKUY AnWIadesNINUessyuy waen1simunAuautfvesszuy na1tas

ASAAUND NWEUL LA NS TNUVD

LALASI5I83YN

1. naniidauudnantindans (3 §3l09)
2. NTAITTUULINNG (6 F3la19)
3. MsIaeaszuuTsinen (6 Fala9)
4. M53N@BISTUULTNalWi (6 Fala9)
5. NIRDUAUDIUDITEUU (3 %Im)
6. ANWIADYINMVDITTUY kaNIAMUAAMANYMTaNTRYDITEUY (6 Fala19)
7. AAMUNNNSMAUASNYALLALNISITUYDS FFT (6 F3l39)
551602 sufisudsdutandeianudugs 3(3-0-9)

(Advanced Numerical Method)
AydsAUnau : 551501 aun1seuRus
selpUTBHas19EUIHY MINaRaslsiiardmsvaunsleyiusadiy mMsmHaay

Weilavdmuaunslieyiiusdes  NMsvnaeuuRnsNANEn

WlATITE3n

1. sufeuitnasaduides (6 Hla19)
2. WaRauEefmYE M UaNnsWeytusandy (12 4l
3. WawagmvdmTuaLNTBeuNUSE Y (12 4l
4. mManeUfRnmsifian (6 Hla19)
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ume.2

551603 AMSAIATIZRANTAU 3(3-0-9)

(Vibration Analysis)

U [

AYIUIAUNBY : 551501 AUNITOUNUS

3

AudnwzaulR vosszuundnisdu nsdudaszuasnmsdunuuiruvassyuuliiludadu

seEUTBRIEY MTUNMTIATIAINMTIU MTIALAENNTAIUANNTEY

LAlATITIEIYN

1. ﬁuﬂﬂuﬂﬂsﬁulﬁaﬂa (3 Fla)
2. flugrumsduuuuliidudady (3 Fla)
3. Snwaynaneuauesessruunsduluyliidudady (6 1)
4. mydudassuazmsdunuutsduvesszuuladudady (6 Flats)
5. maduresszuuiifivansdfutuauudase (6 Fla)
6. sudsudwauilddmivineinisdu (6 F3lats)
7. mﬁmazmimmmmiﬁu (6 Hla19)
551605 WaA1dAsY8IIngIn3 3(3-0-9)

(Rigid Body Dynamics)
AydsAunau : 551501 aun1seuRUs
NUNIUNAAIANTNUFIY TTUUVBIDUNIA NaAIansuesinginse n1sndounvesingnidlu

s L < s tﬂy L
JEUU Faransvasingni talsalay narmansnalnilosiu

WIlATeTIEIY

1. yuuwaransiugIy (6 Fla)
2. SPUUYRIBUNIA (3 fla9)
3. narmansuasinginse (6 Hla19)
a. mawedeuiivesinginiduszuiu (6 Fla)
5. Aafmansuasingnse (6 Hla19)
6. lalsalay (6 Fla)
7. naenansnalnidosdu (3 fla9)
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ume.2

551606 N1AIUANIZUUNAAINTBTNG 3(3-0-9)
(Control of Mechatronic Systems)
FydeAunau : 551501 aunsoyius
numunisulasalananazarvatanndy feidudielou ununmuden n1snevauesiy
TAUET NM5IUMY AMNRANAIATIAAIUEAIR MINAFOUETESNTN SEUURUSNwaIZAISEUNINa
nevaussliulawuaid uwuamlua nMssenuuusivawelagldnsnevauendsrud nsldlusunsy

MATLAB waz SIMULINK n1sldinatiamuauuwuupanadadeaunsaluunanselinduas seuy

LALASI5I83Y0

1. numunsilasandatauazarvatanniu (6 )
2. flaidudnelouvesszuumslnih na waznalvih (@ F3l19)
3. WNUNNUADN (2 L)
4. msnevauaslulaLnAYe ST VTN BUNY-DWITLAE? (3 )
5. ABAPANITIUNIU (2 F3la9)
6. slaiduaelounuude, slavesszuunazmuRanaIAida Uz A (3 §3l09)
7. /U MSUNSVIAdBULEDISNN (2 L)
8. wnsnevauesulnUMIIELAYNTIALNUANIUS (2 F3la9)
9. msoenuuuivaelagldnsmevaus (6 F3la19)
10. M3vszgndlivesanindalasnmunuuuueesluazgUnsaiuunnmselinddu o (6 la9)
551607 n1sAduANkuulaunauUIianuL 3(3-0-9)

(State Feedback Variable Control)

AdsAUnaU : 551606 N3AIVANTFULIAANTOTNA

NUMUIASNBLAzAesHLULY wuudiaeslsgilamy wivsnin F5aYuen Anuansaly

msenuax ANaIsalun1sdung sdunauuufududusaznsanduiu Jamnwesl msdeundua

WNABNITINA WAL NSIEIUSHATY MATLAB thag SIMULINK

14 a
LAlATITEIN
a ¢ = sa ¢ Y
1. MUmuesnduasanesiwuug (6 Falaw)
2. 9EUND WWIRRANIERESAN N TaNvilsuazaasuasiyuen (5 Fala)
3. ANENTOLUNNTAIUANKAZNTALNA (5 Hla)
v o < v Y v v Y
4. MFUNALUUANSUAULAENTARSUAY (5 Falaw)
5. 35idnnssuniu (5 Hla)
6. mslaunduawmmmenisieuniddnadmivdymnsusuiaunu (5 Hla)
7. mydaunduawmuarlapmnisnivauwes (5 Hla)
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ume.2

551621 msmuqm:w%ga 3(3-0-9)
(Advanced Control Systems)

aQ a

AdeAunau : 551607 Mmimuauuudsundulglianuy

MIMUALLUUATHA nauinisdy Heidudrelouuuulaiad Lafosaiwluszunu z ms
sonuuuiae MImuauszuuliidudadu mevihlidudaduwuuvens meiibidudaduluy
doundu msmuauszuvitlideidos msmuaunuuyudald Ardnsveewuuliudald ans
UszanauAiinls msmurusuuliumlavlinonsdauuinass wefiesainvasmsauguuuuliuila

NIAIUANKUUSINTEE NMSAIVANLULTLY NsmuAuLuUATeYIeUsyam Junauisvmeaiugnssuly

NN3RNWUUNSATUAL
14 a

WlATITEIn

1. MSAIVANLUUARYA (9 Falaw)
2. msenuauszuulidudadu (9 Falaw)
3. MIAIVANLUUUSUAILA (9 W)
4. MIAUANLUUDIRTEY (9 W)
551622 Au3auvaslva 3(3-0-9)

(Thermo-Fluid)
AydsAunaY : 551501 auN1TeURUS
AanTAvesasUIans vdnvessunazndanu nden wilweameslulaudinddmivszuulauas
szuulln AaaudRvesvativa nganumilavesiiadiu ngmseuinundsnuvemsiva aunisiuesydd

= Y} ' v A a ¢
msagydendanunsivaluvie ngtenasseinesiulauning

WlATITE3n

1. AuaudRveanIsusans (3 Hla9)
2. VONYDINUUATNEINU (3 la9)
3. ngeivilsvesnesluleuniinddmiussuulauagszuuia (9 Flats)
4. auaudRveetlva ngauniinvesiiiiu (3 2lu9)
5. gMseusnEndsurensiva aunsiueiuid (6 Hlu9)
6. Msgaydendsnumsivaluvie (6 Flasa)
7. npteiaewesveslilauning (6 Hla19)
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ume.2

551624 N1SUTTUIANANNKAZNITHDAAUGIBADUNINDS 3(3-0-9)
(Image Processing and Computer Vision)
Adeduniou : Lid
namifismsueaiivvesaiedns wumuﬁugﬂu%umauﬁaumiﬂizmamamw NsUUIng
NM3IATIFULUL @ 1and a1eae WUUTeINaauarnsiuTeuinnged N1suadluuansle NMIuaswuy

NaIns LEUlAILATIURY content-based retrieval nSalFAN®YA

LA1lAT951879N

1. nanthdsnsussiiureaaiodng (3 F3lan)
2. mmuﬁugm%umauﬂ'aumsﬂszmamamw (3 Fla19)
3. MSUUEIRGLAYNITINNING (3 )
4. @ 10nd uazannaiey (6 )
5. LUUTIBINABIaNslUsEUInndes (3 )
6. NTUBILUVALHSLD (3 )
7. il wariiuii (3 F3la)
8. MTUDILUUALASLE NTUBILUUNAIRT (3 )
9. Content-based retrieval 6 Sﬁbﬂm)
10. nIAnY (3 F3la)
551625 s¥UUReENs 3(3-0-9)

(Communication Systems)
Antsduniou : Lidl

wadadaouzasn nsdsinanslugluuunsziaazaud n3nses wadndldeRaa
nsdsdoyauvuaynsuuazuuuIuIy Inuanisdeas lassinelvlulad Wlnaea msidenseuuy

a adq

o oA & a ¢ aa o A @ =
UNTYU G]'JLSUEJNG]EJL‘?JUIWUﬂﬂ ﬁ]WIEJ‘U NYUH W@ﬁE‘JJLEJﬂU UaLUALNAY  LaWennwasn1sUsENa

GRTRIIERRR NI

LANLASI5I83YN

1. waldnddueugasn (3 F3lu9)
2. mi?iﬂszmmﬂugﬂLmumzLLaLLagmmﬁ n1N509 (6 Falu9)
3. WANALTNRITE (3 §3la9)
4. MIAUBYALUUBUNTULALIUUIUIY (3 3lu9)
5. Twuansdeans ﬂm%awiat,wuayﬂm (6 Falu9)
6. laswnglniulag TUlsmrea (6 Falu9)
7. Filed WGUa woageal (3 2lu9)
8. oWnuarn1sUTEIadyY 1aLTRINea  ATEIBAAN 9 (6 Hl9)
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ume.2

551626 LHULYDSUAZNIIUERNYDT 3(3-0-9)
(Sensors and Transducers)

Avtiefuriau : 551608 MeTauasiedosiioTadugs

Anwdnuasfimilouiuresssuy RansEnun e iANaTanensuAIees MsURIwesIULTEELAS

WUUUSA WUUdaeaauwes nsweusauwes n1suiuwsisdnyann wasnsussendldauees

1AnlATIs1839

1. Anwdnvasfiuiioutuvesszuy (6 )
2. HANITNUTNSTANATIRRans A0S (3 Fla)
3. M3IANs Msdanguaznsduinteya (9 Fala9)
4. msdsdneteyauazmsionsioirdesiledn CRRIE)
5. NSWARINALIIAY wargunsalduiin (6 Hla19)
6. svuuluusislayadmiuneuianes CRRIE)
551629 N15ldmauNInasy28luN1SAIUINL BBNLUU LAZHAR 3(3-0-9)

(CAD/CAM/CAE)

Rauly : lngAu UL UTeaY1 I
msAnwinsidaeniameiiieniimnssy Usaagvesmsidneuiinesdslunisesniuu
nsAnwnsldaeuiawesiieldlunssuiunmanda nisldlusunsulunsesnuuy nsAnwinisAIuAY

IBPLAVAEADUANIADS TATIUNIFAINTITU

AnlATesI87UN

1. msfnmnisldreufinmestiiosdmnssy (6 Falu9)
2. Usrgvesnsidneuiunestiglunsesniuy (6 Fla)
3. mslglusunsulunisesniuy (6 Fal319)
4. nsdnwmsldneuiumediiieldlunssuiums (6 Fal39)
5. MIMUANTIFIATAIEABNNINDS (6 Fla9)
6. lASINUNTIAINTTY (6 Fala19)
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ume.2

551630 AsedALUUNabn 1 3(3-0-9)
(Mechanism Design 1)

AudsAunau : 13
Anwinalnuuu 2 dfvavnalnuuy 3 93 wievesdesonavnalndudelos saumaniuas

waransvaenaln NsduATIzinaln n1stdlusunsy CAD/CAE uasedilaluniseanuuutasnis

Aes1einaln
1'% a
ALASITIBAY
1. wusdlidnnalnuasiesesdng amnsauenieaduuans1eseninnaln (3 97l34)
A ) Y
WAZLATDIANTLR
2. Anwinalnudiamng 9 (3 L)
3. MFIATIAMAUL ANUSIMAZAUSIVDIYANELN (6 Fala)
4. ANFIATILILTS (6 F7314)
5. @nwinabn 3 4 (6 F73149)
6. MFIATITANALN 3 T (6 F7314)
7. MseRnLUULarIes1EinalnalelUsknsy CAD/CAE (6 T319)
551631 n1saanLuUnabn 2 3(3-0-9)

(Mechanism Design )
AY10IAUNDBY : 551630 NNSBBNWUUNAL 1
Anwinaln 3 9 wUaUe9 actuator @ wsunaln 3 1A AsALASIZINGtn 3 0R A5y

TUsunsy CAD/CAE WulpSasilaluniseaniuunasnsiiasizsinaln

LALASI5I83YN

1. @nwvlavesnaln 3 4a (3 §2l39)
2. JauAansvaInaln 3 4a (6 Fal319)
3. MTATIEALsIvesnaln 3 4a (6 Fal39)
4. msdamsizvinaln 3 4@ (6 Fal39)
5. msAnvusudidesiu (6 Hla9)
6. MSEBNLUULAEILATIENAlAmelUsINTU CAD/CAE (9 Fal319)
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ume.2

551632 sulsuidsinludiediuun 3(3-0-9)
(Finite Element Method)

Roule : Tnsmnudituseuvesanyidan
unidniertun1sldssidoudslinludieduund1msunisiasisiuaseanwuunig

Amnsanedesnauarimnsauliin . msUszgndldfunufumsmemanuiou miesginislva

AMFIATIZAAUAY  hAZNITIATIZAaULanIWHN

LAlATITEIN

1. unhifeaiunislissfeuisnludedns (3 Flg)
2. NUNIUNYANMLTAEULAEUINTNG CR)
3. graniutesiusudeuisiwludiedue (15 Fala19)
4. MsUsznAlURuUIUNIEEmAILToUY (3 lu9)
5. Mylaszinslva (3 Fla)
6. NFIATILNAINLAL (3 la9)
7. mylesziauuwiudnlng (3 la)
551633 msldlusunsunauinilenisarunusnlusa 2(1-3-5)

(LabVIEW for Automation Systems)
o < a
wauly : InuAUWiLY UYDIE U3
unidnigInuanudidesiunasnguliugiureansyinuiuusaludd  n1smivaunsyinny
Tnenslilusunsy LabVIEW fiugrumslieulusunsy LabVIEW wgufjmsiunsesendaya n1suuas
v [ Y

Toyavnewdenduidviavseddviailueunden Anwssuunmsinuveseuwes aunsalniunuuay

nslgluswnsy LabVIEW lunisauaunisvitausuusnlugds

1'% a
A1lASISIBAYN
1. UNUNEINUSLUUNSINITULUUDH LU R (3 97319)
2. WuguMaBsulusnsy LabVIEW (12 Flan)
a I A P P < & aa o )
3. mumaiursesendeya warnsulaseyadnewdenduiiva (8 7L319)

A aa v o <
vsefdviallusunden
4. M3iauarn1sAIUANAIY LabVIEW (10 F3lw9)

5. MSkUSASY LabVIEW dnisuanulussuudmlusif (15 42l319)
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ume.2

551634 Adiaansugs 3(3-0-9)
(Applied Mathematics)
Fyrdefunau : 551501 aun1seynus
nswUasanUig MsuUaaysies wag uea-nsuanesy Avadindady wvsnd fmelivuudg
NYUBLATIIBS NISAITARILITNITHALINIT-20THAU  UYMIAITUNIE LINABSTUNIE LUNING
Wedou Lnmeseutus warduiineaunanaa

AlATITIEIY

1. nswdasanUw mswdasiies way uea-vnsuanesy (12 Falu)
2. W3NG Aweluuud nUaATHIes (12 $la)
3. YayAd e LNMesINIY WvsndLgadau LInmeseynus (12 Fala)

wazBuineauAanaa

551635 n1slUsunsumaunaLmes 3(3-0-9)
(Computer Programming)
AyrUsAunau : il
mssenuuUnTINAladeusie Msdensesndawds msudtammdmnssy Tasnundis
Buduseyanalnalinldlusunsy MATLAB

AnlATI51839

1. mseenuuunsifiadeuse (3 F2la)
2. madeusessaus (6 )
3. MATLAB’s Simulink (6 )
4. mseenkuvTeTSAmsulmaimngs (12 4la9)
5. lassunn@inasaduseyaralaglinldlusunsy MATLAB (9 Fla9)
551636 n1sP@NLUUSTUUBIANNIaling 3(3-0-9)

(Electronic System Design)
wauly : TneAmNuEiLYRUYBIEIVIN
szUUBlaNNIatndg n13in @ansadulazdITus1 29959818 STUUTRUNEU TEUULDUN

aa o

a89n ITUUNING N1TBBALLUUISUU

LAlASI5I83YN

1. syuuddnnseiind mﬁﬁmﬁauuazé@mmwmu A39NUUUTEUU (3 F3lu9)
2. M9IR FINTINULALAITUST ANWINSORNUUY (3 F3lu9)
3. STUUTWHIU NTHONITVIIWUUUAIAAE 2WATVEENaAN ool

AnwINISaBALUY (3 3lu9)
4. szuugUilauavguiln svuuteundu 2esteundu Anwinsesnuuu (6 Falu9)
5. 199INT09 WITVYIY NsUTEIAFYIaaUYasn ANYINITEBNLUU (6 Falu9)
6. 1AIATIN TLUUABNTINBS MsiEnmaznIsuUAsloya SeUURinea

AnYIn1seenuy (6 F3lu9)
7. AFOBNLLUUIEUU 9 %Im)
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ume.2

551637 walulaginaianuazainlunszuiunisusznau HDD 3(3-0-9)
(Cleaning Technology in HDD Assembly)
Rouly : Tnsmufiuseuvesay i
msmuaNAsuUandasuiinulunszuiunisnan HOD Tudagtiu asilianunsaduiuns
Snwenuazeralidulunumnsguasyiliaydeteiunauanasegia maaiiseadeuda
mMeiAuaeIn wagmsdennszuaunsieuazeeiiinzan Wuisniswilaitegiilrigunsal

AN 9 AAUAZDIAAINNIATAUA

LANlATI187%N

1. MANNISNSNANNEE DR LUATEUIUNSNER HDD (3 4lu9)
2. MANNSUDIALARANIUE (3 Flaa)
3. YDINAUTENINVBUNAD LATVBUNA WAL (6 )
4. myaunaaauglunszuuNsUTENey HOD (6 la9)
5. asnansiildlunsyiauazenn (6 )
6. ensshnansiifuihildlunsieuarenn (6 )
7. miaaﬂLLuumivammaza’m%umu HDD (6 SZ'jlj’ﬂm)
551638 e UaUITIVY 2(1-3-5)

(Research Methodology)
= < a
Rauly : lngpaiiuyeuveauin

AMNTBdUTENTIAY MsduAuteys Msivuaiatetdymide MsasauNigIy N3
MUHUNTANTUIUITE N1980NLUUNITNARBY NI5TIVTINTBYA N1TIATIENUAEINTRING

P3u533ulun1eiIdy mawSeunseuiionsuauenaulunsUszyunivng msinduluiade

A4 9

LALAT9383Y

1. A msmvesszeuisniside (2 l9)
2. msAududeya mafmuatetymiide makauuRgn (2 Flasa)
3. AMSITNURUNIALTIUNTIY NMS90NLUUNITVIAGDS (2 Fla9)
4. MITIUTINTEYA MTIATIETLALINTIHA (2 Fla9)
5. 93wsssulunsvinidy (2 )
6. mawEunoulonsiaueranulunIUTEIINI NG (2 la)
7. msuneuluitesig o (36 l19)
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ume.2

551639 wannsilasduvanaiasiniauaedulasnsey 3(3-0-9)
(Introduction to Synchrotron Radiation Based Science)

Roule : emudiiuseuresavidn
wuzihdmlsyneukasndnnsinudoduveniesiidauasdulasnseu Iud udvdn

¥inE199 aUNTRIUNINRUY BuRLameas (Undul ator) WUUINEes (Wiggler) WazhUUAoUAIILE
Adu (Wave Length Shifter #1358 WLS), Anwieafu power distribution, statistical radiation
characteristics, damping and quatum excitation tagni1sldusgloviainuasdulasnsoulugiu
mmmmﬁwﬁm N50ONLUUTZUUALAILAT LLazLLusﬁﬂamﬁmmaaﬁﬂUizﬂaUﬁ’mLwﬂﬁﬂﬁmﬂ
laun absorption spectroscopy, crystallography &g X-ray emission mﬂﬁﬂmﬂimﬁugmmﬁﬁm

X-rays optics Wag computer simulation

AR50

1. dhdsznousasndnmsinaud sduvenniosiiiauadulasasou (6 7a)
2. gunsalunsn Yssianeng (6 2la9)
3. Power distribution Wag statistical radiation characteristics (3 slj’ﬂm)
a. mslduslevtinnuadulasnseulugiuauenindusngg (3 4l319)
5. AI0ONLUUTTUUALAUIUAS (9 Fla)
6. wuzianiineany (3 Fla)
7. msllusunsuitugiu uay computer simulation (6 Falat)
551640 \A3DuLTsuATaIDYNIA 3(3-0-9)

(Accelerator and Particle Beams)
2v1U9AUNBY : Introduction to Synchrotron Radiation Based Science

Anwraunisuungiad (Maxwell’s equations) Wagnguiduinsniniiiay (special
relativity) n13v191ur0RAT0sLTao YA AlUAILAIY Buansruudad1Bidnaseu (njectors) 3
Uszneunie unasiiadiannseu Juddnaseu (Electron gun) s¥uun1siusag1didnnseou
(buncher) Lﬁ%aﬂLfﬂaHﬂﬂﬂM’lﬂmiﬂ (linear accelerator #30 LINAC) wuuﬁ’n%maumﬂwﬁmuﬁw
(Low Energy Beam Transport #38 LBT) Lﬂ%@ﬂLﬁﬂ@Hﬂ?ﬂLLU‘U’NﬂﬁN (Booster synchrotron) seuUu
a1L8899UNIANGIIUEY (High Energy Beam Transport %38 HBT) waziswnauiniiudidnaseu
(Storage Ring)

14 a

LA1lAT95I879N

1. @unIsLUnNGLIag (3 Falu)
2. NQufduimsn Ay (special relativity) (3 k)

al 0o a & . )

3. SEUURARNBLaNATRY (Injectors) (6 W)
4. syuumstuspandidnaseu (prebuncher) (6 Fa)
5. LATDUIIBUNIANNAT (6 Flw9)
6. FEUUANALIDUNIANGIIUAT (6 Hl39)
7. 2wnuninAudidnaseu (Storage Ring) (6 Tlaa)

27



ume.2

551641 aguAruinnuBianasaunazaunsalunsn 3(3-0-9)

(Storage Ring and Insertion Devices)
ﬁau‘lm : Iﬂ&Jﬂ'JWNLﬁWU@USUENﬁTUﬁGUW

AnwaunsNsIeAoui (Equations of motion), @mé’ﬂwmsmsﬁwsﬂaqﬁﬁLé‘ﬂmau (beta-
functions) M3and13LEnAseURUUABLTIRY (top-up injection) uag kicker wugiiuslmdnudingneg 29
Iﬂﬁ]iLLazmﬁmﬂﬂﬁlwmﬁLﬁﬂma‘u, tunes, chromaticity LAYNITVI9IUYDY BPMs (Beam Position
Monitoring Systems), N153A response matrix orbit iieMuuUT 1AM IAGIAAIERS AAEAILNTIR
wagiiudeyaniaiunamansddiannseunielursuiniu wdnnisinuvesgunsalunsnutia
M99 1auA undulators, wigglers, wavelength shifter, super bends, in-vacuum undulators (IVU),
electrical polarization undulators (EPU), mﬁmﬁmmmmﬁﬂiugmwu first and second integrals,
focusing, matching, second order fields, Na1284 Permanence Magnet technology, damping,
quantum excitation, equilibrium emittance, equilibrium energy spread, A o & 3 UR U998
§L§ﬂmauﬁr}i’luLﬁi’h—aaﬂIuaﬁﬂﬂ’iiﬁLLmﬂ WU beam sizes, beam lifetime, loss mechanism, elastic
scattering, inelastic scattering (bremsstrahlung), Touschek effect (transverse and longitudinal),

quantum lifetime Dudu

}% a

BA1LATITI8YN

1. aun1sn1sAaeud (Equations of motion) (6 Talaa)
2. audnvuznsaevesadiannseu (beta-functions) (6 Fala)
3. Asana1BldnATaULUURBLIBY (top-up injection) wag kicker) (6 T4
4. 19lPAsHazN1TINNlAATURIBIEANATIU (6 T319)
5. ma"’g’mLLamﬁu%gamﬁmwamam%ﬁw@Lﬁﬂmau (6 F319)
6. NIFIREUNLLILVAN (3 97319)

wa o a & A v ¢ )

7. AuaudRvesEddanasaunnu1-eantugunsalunsn (3 97319)
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551642 N13RNUUUIIMANEIMSUIATDLIsaYATA 3(3-0-9)
(Magnet Designs for Accelerators)

A¥U9AUABY : Basic Physics and Calculus

nanfmgud (lawn Maxwell’s equations and integral theorems) @1msuni1seonLUULIIMANYTA
199 Wen1sUszyndldfuinToasseynin 1éun bending magnets, quadrupoles, sextupoles,
steering magnets, kicker magnets, septum n1511A1Y8ULYA (field region) wazAUAIN (field
quality) ﬁaﬁqmaqau’muﬂmé‘ﬂ Wiedenvuiavestendn (aperture) Minzaud miunisndeud
Y9381AnAToU NMIDENUUUTEUUMARIEY MyiaAuazsULULYesaumusman Wethlugnisaia
Usznou Anse waranesiuvsulvandelusunsy POISSON uay RADIA

WALASISIEIVT
1. aunshunduIad kasngufusnus (6 FN319)
1 < .:4' PRY) dll 1 QIJ
2. NTORNKUULLUMAN 1BNTUTEENALIAULATEAIIOUNIA (6 FN319)
3. AN ULALAZAMAINTIRATIGAYDIEUNLLILAAN (6 TL34)
& )
4. ANBONLUUTEUUNEBLIU (6 TL34)
5. MIIAALALFURUUTDIEUNLUIIAN (6 Tla)
6. N5LlUTHkNTU POISSON WAz RADIA (6 FN319)
551643 AaanssudiannsaiindindsdmiunIaasoynia 3(3-0-9)

(Accelerator Power Electronics Engineering)
Roule : neanudiuseuresauiin
AnwUszinnvedivanlnih anedsluill ensuslin wmsIgIuves Electromagnetic Compatibility
(EMC) wazdeym Electromagnetic Interference (EMI) Tilunalfifnaufiniiouvosunasdnevae
deluguniad SCR, namdaunasdiensskalniuuunssuanss Lma'ﬂfdwlw%qugﬂﬂ?{u?mﬁ'au
aunulllvan szuumua amulasnsiudiuyaratazgUnsalmiulasnsie LazinsIgIunIsiu

VGERVGITERE QI RN

ALATITIEIN

1. Anwlszianvedvanini (6 Hla9)
2. gwddlii ensueilin 1msIgIuves EMC (6 Fla9)
3. uwnasdenssualniuuunseuanss (6 Fla)
4. uvasdglylihuuusUnaudinaes (6 Fla)
5. gunsalAuUaensiy (6 Hla9)
6. syuuAUANAINURRASEFINYAAR (3 Fla9)
7. 1ws1gIunsivuaRaEntRLraIg i (3 Fla)
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551644 szUUAMUNINEdMTULATETIIYNA 3(3-0-9)
(RF-Systems for Accelerators)

Roulv : Tnearuitureurasanyivn

namMBITTUUANYds oAy, faziouniud, Anlanazsmdyg1aing suluiansiwesndn
LU poynting vector Wag impedance matching L%ﬂﬁﬂmﬁmﬂguluimnw NNT98NLUUITSUU RF-
cavity, pill-box cavity, shunt impedance, higher order modes, tuner, RF-amplifiers, beat-pull
measurement, low-level control, phase/amplitude control, impedance of cavity tha g% o 3
anyINIA NMsNLUUF LAy TINLMasT1e il nseenuuuuvasTglwivesssuUANLIng

ANUAUADINITLYINUDZ

LAASISIEN

1. Szuvanyas (6 F3l39)
2. Motheady (6 F3lu9)
3. fhasviounud (6 Falw9)
4. MulauasINdyIuIng (3 4la9)
5. waliansIanaululasiom (3 F3lw9)
6. msaamwmzwﬂﬁ'uﬁwqu:uum'w‘*] (6 la19)
7. MseenLUUMILULarsIdliasanellin (6 F3l39)
551645 NsUsTANANASNIMAIABAYEIANAINY 3(3-0-9)

(RF Digital Signal Processing)
- d a
L\‘lE]‘lﬂ‘U : IﬂEJﬂ’J’]iJLMUSUSUSUS\‘iﬁ’]‘U’TJGUW
nafeiugINYeITEUIUANNRINg  Wwellan1sin  vedeukasUsvInakadyyInAIneavaigUnsal
-'-NIQ ‘:ll Y o % d{' |
ﬂ?EJIU?%UU@’J’]ZJQ'W]QV]IGUGTVWULﬂi@\‘llﬁﬂ@‘h}ﬂ’]ﬂ
AAUUR: aunsaldinsesionauaraunsaliingg MAeItesiun1sinuas AT evdyIuvesssuY
ﬂamaﬁ‘wq WU network analyzer, spectrum analyzer measurements, filter characterization,

passive components, ADC, DAC, mixers, amplifiers, IIR filter Wuduy

LALAT931E7Y

1. ﬁugmmaﬁzwmm?ﬁwq (3 4139
2. WAlANITIn (3 49
3. NedaukazUIrilanadygyIufInea (6 Hlw9)
4. YRURnsaunsUssaianadygyIuflnea (24 Hl39)
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551646 Lﬂ‘é'aal,i'amgmﬂLLazﬂflﬁﬂfmqmé’ﬁLﬁnmau 3(3-0-9)
(Accelerator and Beam Control)

Reuly : Insanuiiureuvesavin
nanfmguinsmuauiunsihlulszgndldfuieieassoynia mafmuntazaiauuuiianmis
AdlAMARTUBdLATDIIIYNA TATITAIARETAMVBITTUULUUASTIRAZLUUNAAENS AnwiTs
iafesnmesddidnaseunazdadesineg Mlunanseny 1Wu guvgll Msvenefvesyioayana
Judu nmsiauavUszinanateyadmiussuuniuay walulagssuuniuaukuy EPIC (Experimental
Physics and Industrial Control System) éhasmmsaaﬂquszwmuquLﬂ%uﬁqaumﬂﬁwwmﬁﬂ

SVD (Singular Value Decomposition) tkag FTC (Fault-Tolerant Control)

LALATITIEAY

1. vgufimsmuauiumsiluussgndldiuieieasseynia (6 Fla9)
2. Mmsfuntazaisuuasmsadamanivaunionsioyna (6 Fla)
3, AATEAERYINNTVBITLUURUUASTILERUUNAAERS (6 Hlw9)
4. Fnwidaaivsnmvesddinasounastadosineg Mlunanseny (6 Hla)
5. MyinuazUssianatayadmiussuuaIuay (6 Hl9)
6. wAlulagszuuAIUANLUY EPIC (3 la9)
7. fhegnansesnuuUTEIUMUANIATBTIBYAAmemAalla SVD (3 4l319)
551647 nﬁaaﬂLmULﬂ?mL'ﬁaaqmﬂ 3(3-0-9)

(Design of Accelerators)
- d a
NE]‘U‘]fU : IQEJWJ']ZHLMUGU@UGUBQW]GUTJGUW
ANYINUFIULALVANNITY I UVBAATDUIIDUNIANSINUAT LATOHIDUNIALUUNTERANTI LATOIIY
BUNIALUUNINT tATRlElAanTaY wIodaUeaiatu wasiAsonllnnasdulasnsay uag n1s

UFuusansfiwasaneg dmsuiasodseynia

PILATITIEIN

1. Anfiugiuwesvdnnmsinnurensionssoynandaush (9 Fla9)
2. 1A3RUI0UMALUUNTLLANS LATDITIBYNIALUUNIIATY (6 Hla9)
3. ieeslalransou (6 Fla9)
4. \n3esaloniaty (6 Fla)
5. Myvduusamnsdimedeineg dmiuiaieasseynia (9 Fla9)
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551648 NISATUIUKATIATIZALTIAIAY 3(3-0-9)
(Computational and Numerical Analysis)

AyrGeAunay : Tl

Anwnann15Uee  Numerical integration and differentiation, curve fitting and function

approximation, polynomial representation, Taylor’s and Tchebychev’s expansions, finite-

differences and Runge-Kutta methods lun1sundeyn ODEs and PDEs uag error estimates,

wuw1i138n13 Approximate integration methods kagn15UsEendld Monte Carlo methods @13y

NM3ANYIN1IAT218V09593 leattulianudAgiunisidlusinsy C uag MATLAB

LAlATITIEIY

1. Numerical integration and differentiation CEAND
2. curve fitting and function approximation (6 Fla)
3. Taylor’s and Tchebychev’s expansions (6 )
4. Approximate integration methods (6 Fla)
5. M3Useendld Monte Carlo methods (9 Fla)
551650 ﬁa%’ai?ugamﬁmnisuLuﬂmmaﬁné 1 3(3-0-9)

(Advanced Topics in Mechatronics Engineering 1)
= < a
Rauly : lngAaniiuyeuveavin
Dunsfnwiidetugamadmnssuuuaamseiind finrsandunsdnwilaenisld

Tnstugslumsuntam visensldisvugdlunsesniuummeaes

551651 Wataguganedadnssaaanmsating 2 3(3-0-9)
(Advanced Topics in Mechatronics Engineering II)

= < a

Wauly : TnganuiuyeureseuIv)

unsfinwidetugandmnssuuuaamselind Aasandunsdfnulaensly

Tmstugslumsuntam visensldistugdlumsesniuummeaes
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nauInednusa ) Undin
551900 AmeniinusaufUngin wuu 1.1 60 %U8AA
(Doctoral Thesis 1.1)

Wauly : IngAmNuTiuYUVDIAIUIVY

| |
a = 1 =

NuiTeRuatuiednwsentuduivneinusnuf Undn suludimilwomangnsnuivodgs

551901 AneniinusaufUndgin wuu 2.1 45 i
(Doctoral Thesis 2.1)

Wauly : TneAUTiLYRUYDIEI I

[

nuddesuatuiiedawsentuluiveinusauidaudin FalunuimunmunufeinIsvemangns

o [

aufUndin Sugamesdeunidisanmsfinwumindinuuwaavintuy

551902 AneniinusaufUndin wuu 2.2 60 vivaEnn
(Doctoral Thesis 2.2)

Wauly : IneA ULy UV

v Y

nuddeiuatuiiodawmssuTuduineinusn vl Uadin Salunuimuanumnudeansuemdngns

o [

el Unudin SugamedeuiidsansfnuuSyg st
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Compulsory Courses

551604 Mechatronic Systems 3(3-0-9)
Co-requisite : 551501 Differential Equations
Sensors and instrumentation systems, embedded microprocessor systems, drives and

actuators, engineering design

Course Outline

1. Sensors and transducers, measurement systems (9 hours)
2. Microprocessors systems, device technology (3 hours)
3. Development of microprocessor systems (6 hours)
4. Drives and actuators, control devices (3 hours)
5. Linear systems, rotational drives, motion converters (6 hours)
6. Mechanical systems and design (3 hours)
7. Case studies (6 hours)
551608 Advanced Measurement and Instruments 3(3-0-9)

Prerequisite : None

Review of measurement and instrumentations, characteristic of instruments, advanced
calibration technique, statistic for measurements process, new technology in signal conditioning
and display device, Advanced of mechanical sensors, such as displacement, acceleration, force,

pressure, fluid flow and velocity, temperature

Course Outline

1. Review of measurement and instrumentations (3 hours)
2. Dynamics characteristic of instruments (3 hours)
3. Advanced Calibration technique (3 hours)
4. Statistic for measurements process (3 hours)
5. New technology for Signal conditioning and display device (6 hours)
6. New technique in displacement and Motion measurement (6 hours)
7. New technique in Force and Pressure measurement (6 hours)
8. New technique in Fluid Flow and Temperature measurement (6 hours)
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551611 Automatic Control Systems 3(3-0-9)
Prerequisite : None

Automatic control principles , mathematical model of mechanical system, electrical system,
fluid-thermal system, hydraulic system, pneumatic system, components of control system,
stability and performance of linear feedback control system, design and analysis of control
system in time domain and frequency domain, state-space model, introduction to modern
control system.

Course Outline

1. Automate control principles (6 hours)
2. Mathematics model (6 hours)
3. Components of control system (6 hours)
4. Stability and performance (6 hours)
5. Design and analysis of control system (6 hours)
6. State-space model (6 hours)
551612 Seminar and Engineering Report Presentation 3(3-0-9)

Condition : Consent of the School

Presentation and discussion on the interested topics at the present time Exhibition in technical
topics, Presentation practice, Report writing

Engineering project or proposal presentation theory, Engineering presentation techniques, Oral

presentation practices

Course Outline

1. Engineering project or proposal presentation theory (4 hours)
2. Engineering presentation techniques (4 hours)
3. Oral presentation practices (28 hours)
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551613 Principle of Computer for Mechatronics Engineering 3(3-0-9)
Co-requisite : None

Computer and machine interacting principle, communication between machine and
computer, development for communication speed between machine and computer,

principal of using high lever computer langue for control machine.

Course Outline

1. Matrix operation (3 hours)
2. Solution of linear equation (6 hours)
3. interpolation and curve fitting (6 hours)
4. numerical solving of differential and integration equation (6 hours)
5. numerical solution of ordinary differential equation (ODESs) (9 hours)
6. Case study in Mechatronics Engineering (6 hours)

Technical Elective

551601 System Modeling 3(3-0-9)
Prerequisite : 551501 Differential Equations

Study of modeling physical systems by mathematical model, the systems studies are such
mechanical system, electrical system and electro-mechanical system, also study of response of
systems under various type of input, study of stability of system and system characterization,

introduction to identification and applications of FFT

Course Outline

1. Introduction to mathematical modeling (3 hours)
2. Model of mechanical systems (6 hours)
3. Model of electrical systems (6 hours)
4. Model of electro-mechanical systems (6 hours)
5. Response of system (3 hours)
6. Stability of system and system characterization (6 hours)
7. Introduction to identification and applications of FFT. (6 hours)
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551602 Advanced Numerical Method 3(3-0-9)
Prerequisite : 551501 Differential Equations
Finite difference method, numerical solutions for ordinary differential equations, numerical

solutions for partial differential equations, optimization

Course Outline

1. Finite difference method (6 hours)
2. Numerical solutions for ordinary differential equations (12 hours)
3. Numerical solutions for partial differential equations (12 hours)
4. Optimization (6 hours)
551603 Vibration Analysis 3(3-0-9)

Co-requisite : 551501 Differential Equations
System with vibrating characteristic, free and force nonlinear vibration, numerical method for

vibration analysis, measurement and controlled of vibration

Course Outline

1. Fundamental of mechanical vibration (3 hours)
2. Fundamental of nonlinear vibration (3 hours)
3. Response of nonlinear vibration system (6 hours)
4. Free and force nonlinear vibration (6 hours)
5. Vibrations of multidegree of freedom system (6 hours)
6. Numerical method for vibration analysis, (6 hours)
7. Measurement and controlled of vibration. (6 hours)
551605 Rigid Body Dynamics 3(3-0-9)

Prerequisite : 551501 Differential Equations
Review of particle dynamics, system of particles, kinematic of rigid body, plane motion of rigid

body, Kinetic of rigid body, Gyroscope, introduction to mechanics of mechinery

Course Outline

1. Review of particle dynamic (6 Hours)
2. System of particles (3 Hours)
3. Kinematic of rigid body (6 Hours)
4. Plane motion of rigid body (6 Hours)
5. Kinetic of rigid body (6 Hours)
6. Gyroscope (6 Hours)
7. introduction to mechanics of mechinery (3 Hours)

37



ume.2

551606 Control of Mechatronic Systems 3(3-0-9)
Prerequisite : 551501 Differential Equations

Review of Laplace and inverse Laplace transformation, transfer functions, block
diagrams, time-domain responses, disturbances, steady-state errors, stability tests, frequency-
domain responses, bode diagrams, frequency-domain design of phase-lead, -lag and lag-lead
compensators, use of MATLAB and SIMULINK, use of classical control techniques to

mechatronic devices and systems

Course Outline

1. Review: Laplace and inverse Laplace transformation (6 hours)
2. Transfer functions of electrical, mechanical and electromechanical systems (4 hours)
3. Block diagrams (2 hours)
4. Time-domain responses of SISO systems (3 hours)
5. Disturbance rejection (2 hours)
6. Open-loop transfer functions, types of systems and steady-state errors (3 hours)
7. Routh’s method for stability test (2 hours)
8. Frequency-domain responses, plotting bode diagrams (2 hours)
9. Lead/lag/lag-lead compensations (6 hours)
10. Applications of HDD server control, and other mechatronic devices (6 hours)
551607 State Feedback Variable Control 3(3-0-9)

Prerequisite : 551606 Control of Mechatronics System
Review of matrix and determinant, state-space models, stability, Lyapunov’s methods,
controllability, observability, full- and reduced-order observers, state feedback via pole

placement, servo problems, use of MATLAB and SIMULINK

Course Outline
1. Review: matrices, determinants, eigenvalues, eigenvectors, (6 hours)

characteristic polynomial and Cayley-Hamilton theorem

2. Equilibrium points, stability concepts, stability definitions, (5 hours)
first and second method of Lyapunov’s

3. Controllability and observability (6 hours)

4. Full-and reduced-order observers (5 hours)

5. Disturbance rejection (2 hours)

6. State-feedback, state-derivative feedback, state-PID feedback (6 hours)

via pole placement for regulation problems

7. State-feedback and servo control problems (6 hours)
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551621 Advanced Control Systems 3(3-0-9)
Prerequisite : 551607 State Feedback Variable Control

Digital control, sampling theorem, closed-loop pulse transfer functions, stability in the z-plane,
compensator design, controlling nonlinear systems, extended linearization, feedback
linearization, discontinuous control, adaptive control, gain scheduling, parameter, estimation,
MRA control, stability of adaptive control algorithms, intelligent control, machine intelligence,

FLC, NNC, GA in control design

Course Outline

1. Digital control (9 hours)
2. Controlling nonlinear systems (9 hours)
3. Adaptive control (9 hours)
4. Intelligent control (9 hours)
551622 Thermo-Fluid 3(3-0-9)

Prerequisite : 551501 Differential Equations
Properties of pure substance, work and energy principle, the first law of thermodynamics for
closed and open systems, properties of fluid, Newton’s viscosity law, conservation of energy of

fluid flow, the bernoulli equation, energy loss in pipe flow, the second law of thermodynamics

Course Outline

1. Properties of pure substance (3 hours)
2. Work and energy principle (3 hours)
3. The first law of thermodynamics (9 hours)
4. Properties of fluid, Newton’s viscosity law (3 hours)
5. The Bemoulli equation (6 hours)
6. Energy loss in pipe flow (6 hours)
7. The second law of thermodynamics (6 hours)
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551623 Microprocessors

Prerequisite : None

ume.2

3(3-0-9)

Review of number systems, microprocessor architecture, assembly language, addressing modes,

timing diagram, logic instructions, jumps and loops, stack pointer, interrupts, interfacing

memory, D — to - A and A — to — D converters, interfacing sensors, interfacing step motors,

laboratory required

Course Outline

1.

Review of number systems

. Microprocessor architecture, and assembly language
. Addressing modes, logic instructions, jumps and loops

2
3
a.
5
6
7

Stack pointer, interrupts

. Interfacing memory, A/D and D/A converters
. Interfacing sensors

. Interfacing step motors

551624 Image Processing and Computer Vision

Prerequisite : None

(3 hours)
(3 hours)
(6 hours)
(6 hours)
(6 hours)
(6 hours)
(6 hours)

3(3-0-9)

Introduction to machine vision, reviews of image pre-processing primitives, object segmentation,

pattern recognition, color, shading, texture, camera models and calibration, stereo vision,

dynamic vision, curve and surface, content-based retrieval, case studies of computer and

machine vision

Course Outline

1.

2
3
il
5.
6
7
8
9

Introduction to machine vision

Reviews of image pre-processing primitives
Object segmentation and recognition
Color, shading, texture

Camera models and calibration

Stereo vision

Curve and surface

Dynamic vision, motion detection, tracking

Content-based retrieval

10. Recent topics in machine vision field of study

(3 hours)
(3 hours)
(6 hours)
(3 hours)
(3 hours)
(3 hours)
(3 hours)
(3 hours)
(6 hours)
(3 hours)
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551625 Communication Systems 3(3-0-9)
Prerequisite : None

Analog techniques: sending information in forms of current and frequency, filtering; digital
techniques: parallel and serial data transmission, communication modes, networking topologies,
protocols, serial communication interfaces, centronics interface, GPIB, PC buses, USB ports, bus

backplane; FFT and digital signal processing

Course Outline

1. Analog techniques (3 hours)
2. Sending information in forms of current and frequency, filtering (6 hours)
3. Digital techniques (3 hours)
4. Parallel and serial data transmission (3 hours)
5. Communication modes, serial communication interfaces (6 hours)
6. Networking topologies, protocols (6 hours)
7. GPIB, PC buses, USB ports, (3 hours)
8. FFT and digital signal processing, demonstrations (6 hours)
551626 Sensors and Transducers 3(3-0-9)

Prerequisite : 551608 Advance Measurement and Instruments
Study of analogies between systems, physical effects available for use a transducers,
transducer bridges and amplifiers, sensor modeling, sensor interfaces, signal processing and

sensor applications

Course Outline

1. Analogies between system (6 hours)
2. Physical effect available for use a transducers (3 hours)
3. Manipulation, transmission and recording of data (9 hours)
4. Data transmission and instrument connectivity (6 hours)
5. Voltage-indicating and recording devices (6 hours)
6. Data-acquisition system for PC (6 hours)
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551627 Introduction to Robotics 3(3-0-9)
Condition : Consent of the School

History and application of robots, robot configurations including mobile robots, spatial
descriptions and transformations, forward and inverse manipulator kinematics, task and
trajectory planning, simulation and off-line programming, advanced topics in robotic research,

individual project

Course Outline

1. History and applications of robots, robot configurations (3 hours)
2. Spatial descriptions and transformations of objects in 3-D (6 hours)
3. Forward kinematics of manipulator (3 hours)
4. Inverse kinematics of manipulator (3 hours)
5. Task and trajectory generation (3 hours)
6. Robot simulation programming (9 hours)
7. Advanced topics in robotic research (6 hours)
8. Individual project (3 hours)
551628 Optimization 3(3-0-9)

Prerequisite : None
Study of mathematical method for increase effectiveness and efficiency of the system, study of
method that can analyzed ways to improve components in the system, the system study can

be linear and non-linear system, parametric and dynamics design optimization

Course Outline

1. Introduction to optimization (6 hours)
2. Lagrange multiplier (6 hours)
3. Linear programming (6 hours)
4. Non-linear programming (6 hours)
5. Parametric and dynamics design optimization (6 hours)
6. Case study (6 hours)
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551629 CAD/CAM/CAE 3(3-0-9)
Condition : Consent of the School

Study of Computer Aid Engineering (CAE), philosophy of Computer Aid Design (CAD), CAD
software, study of Computer Aided Manufacturing (CAM), study of numerical controlled

machines, engineering project required

Course Outline

1. Study of Computer Aid Engineering (CAE) (6 hours)
2. Philosophy of Computer Aid Design (CAD) (6 hours)
3. CAD software (6 hours)
4. Computer Aided Manufacturing (CAM) (6 hours)
5. Numerical controlled machines (6 hours)
6. Engineering project (6 hours)
551630 Mechanism Design | 3(3-0-9)

Prerequisite : None
Study of planner and 3-dimensional mechanism, type of joint and linkage, kinematics &
dynamics of mechanism, mechanism synthesis, the design and analysis with use CAD/CAE

software for design tool

Course Outline

1. Introduction to machine and mechanism (3 hours)
2. Type of mechanism (3 hours)
3. Position, velocity and acceleration analysis (6 hours)
4. Force analysis (6 hours)
5. Introduction to 3-D mechanism (6 hours)
6. Mechanism synthesis. (6 hours)
7. Design and analysis with CAD/CAE software (6 hours)
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551631 Mechanism Design |l 3(3-0-9)
Prerequisite : 551630 Mechanism Design |

Study of 3-dimensional mechanism, type of actuator for 3-dimensional mechanism, dynamics of
3-dimensional mechanism, 3-dimensional mechanism synthesis, the design and analysis with

use CAD/CAE software for design tool

Course Outline

1. Type of 3-dimensional mechanism (3 hours)
2. Kinematics of 3 dimension mechanism (6 hours)
3. 3-dimension mechanism force analysis (6 hours)
4. 3-dimension mechanism synthesis (6 hours)
5. Introduction to robotic (6 hours)
6. Design and analysis with CAD/CAE software (9 hours)
551632 Finite Element Method 3(3-0-9)

Condition : Consent of the School
Introduction to the use of the finite element method for mechanical and electrical engineering
analysis and design. Application to heat transfer, fluid flow analysis, stress analysis and

electromagnetic analysis

Course Outline

1. Introduction to the use of FEM (3 hours)
2. Review of linear algebra and matrices (6 hours)
3. Formulation of FEM (15 hours)
4. Heat transfer application (3 hours)
5. Fluid flow analysis (3 hours)
6. Stress analysis (3 hours)
7. Electromagnetic analysis (3 hours)
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551633 LabVIEW for Automation Systems 2(1-3-5)
Condition : Consent of the School

Introduction to automation system, Basic Lab VIEW programming, Data acquisition theory, A/D
and D/A, Measurements and control with Lab VIEW, Integrated sensors, actuators and Lab VIEW
for automation systems

Course Outline

1. Introduction to Automation system (3 hours)
2. Basic LabVIEW programming (12 hours)
3. Data acquisition theory, A/D and D/A converter (8 hours)
4. Measurement and control with LabVIEW (10 hours)
5. LabVIEW for automation systems (15 hours)
551634 Applied Mathematics 3(3-0-9)

Prerequisite : 551501 Differential Equations
Transforms: Laplace, Fourier, and Z-transforms; linear algebra; matrices, determinants, Cramer’s
rule, Gauss and Gauss—Jordan eliminations, eigenvalues, eigenvectors, complex matrices, vector

differential and integral calculus

Course Outline

1. Transforms: Laplace, Fourier, and Z-transforms (12 hours)
2. Matrices, determinants, Cramer’s rule (12 hours)
3. Eigenvalues, Vector calculus (12 hours)
551635 Computer Programming 3(3-0-9)

Prerequisite : None
Graphic user interface design, hardware interface, engineering solving-problems, individual real-

world project, use MATLAB

Course Outline

1. Graphic user interface design (3 hours)
2. Hardware interface (6 hours)
3. MATLAB’s Simulink (6 hours)
4. Software design for engineering applications (12 hours)
5. Individual real-world project (9 hours)

45



ume.2

551636 Electronic System Design 3(3-0-9)
Condition : Consent of the School
Electronic system, measurement, sensors and actuators, amplifier, feedback systems, analog

systems, digital systems, system design

Course Outline

1. Electronic system, distortion and noise, system design (3 hours)
2. Measurement, sensors and actuators, design study (3 hours)
3. Amplification systems, cascaded amp, differential amp, (3 hours)

operational amp, design study

4. Open-loop and closed-loop systems, feedback systems, (6 hours)
feedback circuits, design study

5. Filters, amplifiers, analog signal processing, design study (6 hours)

6. Sequential logic, microcomputers, data acquisition and (6 hours)
conversion, digital systems, design study

7. System design (9 hours)

551637 Cleaning Technology in HDD Assembly 3(3-0-9)
Condition : Consent of the School

Introduction to principle of HDD part cleaning technology; Chemical reaction in part cleaning
processes; Principles of phase equilibrium; Liquid-Liquid and Vapor-Liquid equilibriums (LLE and
VLE); Applications of LLE and VLE in designing HDD part cleaning processes; Cleaning medias;

Aqueous solution cleaning’s medias and key parameters; Design of HDD part cleaning processes

Course Outline

1. Introduction to principle of HDD part cleaning technology (3 Hours)
2. Chemical reaction in part cleaning processes (3 Hours)
3. Principles of phase equilibrium (6 Hours)
4. Liquid-Liquid and Vapor-Liquid equilibriums (LLE and VLE) (6 Hours)
5. Applications of LLE and VLE in designing cleaning processes (6 Hours)

Cleaning medias (6 Hours)
6. Aqueous solution cleaning’s medias and key parameters (6 Hours)
7. Design of HDD part cleaning processes (6 Hours)
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551638 Research Methodology 2(1-3-5)
Condition : Consent of the School

Overview of research methodology; Information searching, research topic specification, Research
assumption; Research planning, Design of experiment; Data collecting, Analyzing and discussion;

Research ethics; Preparation for presentation in conference; Practicing

Course Outline
1. Overview of research methodology (2 hours)

2. Information searching, research topic specification,

Research assumption (2 hours)
3. Research planning, Design of experiment (2 hours)
4. Data collecting, Analyzing and discussion (2 hours)
5. Research ethics (2 hours)
6. Preparation for presentation in conference (2 hours)
7. Practicing (36 hours)
551639 Introduction to Synchrotron Radiation Based Science 3(3-0-9)

Prerequisite : Consent of School

Principal construction and function of synchrotron radiation sources, Synchrotron radiation
generation; Bending magnet, Insertion devices ( Undulator, Wiggler and Wave length Shifter),
power distribution, statistical radiation characteristics, damping and quatum excitation,
introduction to the use of synchrotron radiation with different wavelengths, design of beam
lines and an introduction to different experiments at a synchrotron radiation facility,
experimental techniques (absorption spectroscopy, crystallography and X-ray emission), basic

x-rays optics, computer simulation program

Course Outline

1. Principal construction and function of synchrotron radiation sources (6 hours)
2. Insertion devices (6 hours)
3. Power distribution, statistical radiation characteristics (3 hours)
4. Introduction to the use of synchrotron radiation with different wavelengths (3 hours)
5. Design of beam lines (9 hours)
6. Synchrotron radiation facility (3 hours)
7. computer simulation program (6 hours)
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551640 Accelerator and Particle Beams 3(3-0-9)
Prerequisite : Introduction to Synchrotron Radiation Based Science

Review of Maxwell's equations and special relativity, types and functions of accelerators,
Injectors (cathode, prebuncher, chopper, linac or initially accelerating), beam transport
system, booster synchrotron, electron acceleration, injection and beam accumulation in

storage ring.

Course Outline

1. Maxwell's equation (3 hours)
2. Special relativity (3 hours)
3. Injectors (6 hours)
4. Prebuncher (6 hours)
5. Beam transport system (6 hours)
6. Electron acceleration (6 hours)
7. Beam accumulation in storage ring (6 hours)
551641 Storage Ring and Insertion Devices 3(3-0-9)

Prerequisite : Consent of School

Equations of motion, beta-functions, top-up injection, kicker and other magnets, orbit, tunes,
chromaticity, orbit measurement, functioning of BPMs, measurement of response matrix orbit
and other beam dynamic corrections; insertion devices: undulators, wigglers, wavelength
shifter, super bends, in-vacuum undulators (IVU), electrical polarization undulators (EPU),
field measurement, first and second integrals, focusing, matching, second order fields, PM
technology, damping, quantum excitation, equilibrium emittance, equilibrium energy spread,
beam sizes, beam lifetime, loss mechanism, elastic scattering, inelastic scattering

(bremsstrahlung), Touschek effect (transverse and longitudinal), quantum lifetime.

Course Outline

1. Equations of motion (6 hours)
2. Beta-functions (6 hours)
3. Top-up injection (6 hours)
4. Beam Orbit and its measurement (6 hours)
5. Measurement of response matrix orbit and beam dynamic corrections (6 hours)
6. Field measurement (3 hours)
7. Beam Characteristic in Insertion Devices (3 hours)
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551642 Magnet Designs for Accelerators 3(3-0-9)
Prerequisite : Basic Physics and Calculus

Magnet types and accelerator applications, magnet design requirements, Maxwell’s
equations and integral theorems, magnet designs, bending magnets, quadrupoles,
sextupoles, steering magnets, kicker magnets, septum, good field region, field quality and
aperture choice, cooling systems, magnet measurements and mapping, fabrication and

assembly, installation and alignment, POISSON and RADIA codes.

Course Outline

1. Maxwell’s equations and integral theorems (6 hours)
2. Magnet design for accelerator applications (6 hours)
3. Good field region and field quality (6 hours)
4. Cooling systems design (6 hours)
5. Magnet measurements and mapping (6 hours)
6. POISSON and RADIA codes (6 hours)
551643 Accelerator Power Electronics Engineering 3(3-0-9)

Prerequisite : Consent of School
Load types, power lines, harmonics, EMC/EMI, distortion caused by SCR commutation, DC
power supplies, pulsed power supplies, magnetic, controls, personnel and equipment safety,

power supply specifications.

Course Outline

1. Load types (6 hours)
2. Power lines, harmonics, EMC (6 hours)
3. DC power supplies, (6 hours)
4. pulsed power supplies (6 hours)
5. equipment safety (6 hours)
6. personnel safety system (3 hours)
7. power supply specifications (3 hours)
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551644 RF-Systems for Accelerators 3(3-0-9)
Prerequisite : Consent of School

Reviews: transmission lines, waveguides, resonators, power dividers, couplers, s-parameters,
pointing vector and impedance matching; microwave measurement techniques, cavity
design, pill-box cavity, shunt impedance, higher order modes, tuner, RF-amplifiers, beat-pull
measurement, low-level control, phase/amplitude control, impedance of cavity and vacuum
chamber, design of power dividers and couplers, design of RF power sources, practicals

required.

Course Outline

1. Transmission lines, (6 hours)
2. Waveguides (6 hours)
3. Resonators (6 hours)
4. Power dividers, couplers (3 hours)
5. Microwave measurement techniques (3 hours)
6. Design of RF system (6 hours)
7. Design of power dividers and couplers (6 hours)
551645 RF and Digital Signal Processing 3(3-0-9)

Prerequisite : Consent of School

Signal processing and accelerator applications, RF basics, test and measurement, passive RF
components and systems, introduction to digital signal processing techniques, amplifiers and
mixers.

Practicals: network analyzer measurements, spectrum analyzer measurements, filter

characterization, passive components, ADC, DAC, mixers, amplifiers, IR filter.

Course Outline

1. Signal processing and accelerator applications, RF basics (3 hours)
2. Test and measurement (3 hours)
3. Passive RF components and systems (6 hours)
4. Experiment on RF and Digital Signal Processing (24 hours)
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551646 Accelerator and Beam Control 3(3-0-9)
Prerequisite : Consent of School

Review of classical control theory with accelerator applications, accelerator dynamics,
control models, accelerator parameter identifications; modulation stability, static vs dynamic
stability, beam stabilization: sources and spectral of vibrations (kHz to micro-Hz), temperature
effects, expansion of vacuum chamber, mechanical isolation of BPMs, vibrations from cooling
water, low- and high-level control, data acquisition, EPIC technology, architecture of existing
system, accelerator toolbox (AT), SVD method with accelerator control applications, fault-

tolerant-control.

Course Outline

1. Review of classical control theory with accelerator applications (6 hours)
2. Accelerator dynamics and accelerator parameter identifications (6 hours)
3. Modulation stability, Static and dynamic stability (6 hours)
4. Beam stabilization (6 hours)
5. Data acquisition (6 hours)
6. EPIC technology (3 hours)
7. SVD method with accelerator control applications SVD (3 hours)
551647 Design of Accelerators 3(3-0-9)

Prerequisite : Consent of School
Principles and operation of low-energy accelerators, DC accelerators, linear accelerators,

cyclotrons, spallation and synchrotron radiation sources, decommissioning of accelerators.

Course Outline

1. Principles and operation of low-energy accelerators (9 hours)
2. DC accelerators, linear accelerators, (6 hours)
3. Cyclotrons (6 hours)
4. Spallation (6 hours)
5. Decommissioning of accelerators (9 hours)
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551648 Computational and Numerical Analysis 3(3-0-9)
Prerequisite : None

Numerical integration and differentiation, curve fitting and function approximation,
polynomial representation, Taylor’s and Tchebychev’s expansions, finite-differences and
Runge-Kutta methods in solving ODEs and PDEs, error estimates, approximate integration
methods and error estimates, Monte Carlo methods, applications in radiation transport,
emphasis given to programming in C or MATLAB.

Course Outline

1. Numerical integration and differentiation (9 hours)
2. Curve fitting and function approximation (6 hours)
3. Taylor’s and Tchebychev’s expansions (6 hours)
4. Approximate integration methods and error estimates (6 hours)
5. Monte Carlo methods (9 hours)
551650 Advanced Topics in Mechatronics Engineering | 3(3-0-9)

Condition : Consent of the School
Study of advanced topics in mechatronics engineering : case studies by using advanced
approaches to solve the problems or experiments

551651 Advanced Topics in Mechatronics Engineering |I 3(3-0-9)
Condition : Consent of the School

Study of advanced topics in mechatronics engineering : case studies by using advanced
approaches to solve the problems or experiments

Doctoral Thesis

515900 Doctoral Thesis 1.1 60 credits
Condition : Consent of the School

Original research work leading to the preparation of a doctoral thesis in the partial

fulfillment of the requirement for the doctoral degree.

515901 Doctoral Thesis 2.1 45 credits
Condition : Consent of the School

Original research work leading to the preparation of a doctoral thesis in the fulfillment

of the requirement for the doctoral degree.

515902 Doctoral Thesis 2.2 60 credits
Condition : Consent of the School

Original research work leading to the preparation of a doctoral thesis in the fulfillmentof the
requirement for the doctoral degree
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