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9.3 3187371
seAUUTYRYIn
WAL A WUU N 1 nsasedievinianeninug
milgin(usseng-UuR-Anyialgnulas)
551891  AnednusumUagin wuu n 1 45 ¥BAe
(Master Thesis Scheme A1)

WAL N WUU N 2 : MsAnesedviuazmsitedievininendinug

nau3vIUAY (Compulsory Courses) F1uiulsitlosndt 15 wiedn

551604  szuuwAAvTeling 3(3-0-9)
(Mechatronic Systems)

551608 msfauawiaesiiotndugs 3(3-0-9)
(Advanced Measurement and Instruments)

551611  sxUUMIUANSRLULR 3(3-0-9)
(Automatic Control Systems)

551612  AUNUILAZNITUEUDTIBNUNINIAINTIY 3(3-0-9)
(Seminar and Engineering Report Presentation)

551627 viususidosiu 3(3-0-9)

(Introduction to Robotics)

nauivdan (Technical Elective) idenseuanmeiyseluil lideundn 12 nisefin

551601  N159718D93¥UY 3(3-0-9)
(System Modeling)

551602 sudeuisAmnmdsiinutugs 3(3-0-9)
(Advanced Numerical Method)

551603  M1IAsIgnnsau 3(3-0-9)
(Vibration Analysis)

551605  Waransuasinginss 3(3-0-9)

(Rigid Body Dynamics)
551606  N1IAIVANTEUUAAMIDUNS 3(3-0-9)

(Control of Mechatronic Systems)

551607  msmuauwuuleunauUI)ianug 3(3-0-9)
(State Feedback Variable Control)
551621  MIAIUANTTUUTUES 3(3-0-9)

(Advanced Control Systems)




551622

551623

551624

551625

551626

551628

551629

551630

551631

551632

551633

551634

551635

551636

551637

551638

ANuSauvadlra

(Thermo-Fluid)

lulasluswaiges

(Microprocessors)

MsUsTInaKaN NLagNsHBATiuMEARLRILAES
(Image Processing and Computer Vision)
SyuUdeans

(Communication Systems)
\UDDIUAYNT AR UTDT

(Sensors and Transducers)
mimﬁhﬁmmzamﬁqm

(Optimization)

s lmaLN IS IE U TAIUIBDNLUULATNER
(CAD/CAM/CAE)

nseankUUNaln 1

(Mechanism Design |)

nseRNLUUNAbN 2

(Mechanism Design 1)
suilouitlludiodiuud

(Finite Element Method)
msldlusunsuuaUinitenseuRusalusa
(LabVIEW for Automation Systems)
AdAFAnTIUgs

(Applied Mathematics)
MslUsiNTUADUINIGDS

(Computer Programming)
MMSeRNLUUSTUUBIANNTTnd

(Electronics System Design)

wAluladnsyinANNarenlunsEUIUNISUSENOU HDD

(Cleaning Technology in HDD Assembly)
524 l8U5798

(Research Methodology)

1A.2
3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)

2(1-3-5)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)

2(1-3-5)




551639

551640

551641

551642

551643

551644

551645

551646

551647

551648

551650

551651

PANNNSHUBIN UTD AT DINLUALEITULATHTOU

(Introduction to Synchrotron Radiation Based Science)

Lﬂ%@ﬂLﬁQLLﬁ%ﬁ?@Hﬂ?ﬂ

(Accelerator and Particle Beams)
Jnuinfudidnaseuazgunsalunsn
(Storage Ring and Insertion Devices)
seonuUUIImANd M UIAS NI soUMA
(Magnet Designs for Accelerators)
Amnssudidnnseindmdsdmiuinieassoynia
(Accelerator Power Electronics Engineering)
szuuANL Y@ mIuIATesteyAA
(RF-Systems for Accelerators)

NSUTELIANAF Y UATNEATDIANNDINE

(RF Digital Signal Processing)
IPRIl3IeYIALAY NS MUANANBIANNTOY
(Accelerator and Beam Control)
ﬂ'ﬁ@@ﬂLLUULﬂ%@QLﬁQ@Eﬂ’]ﬂ

(Design of Accelerators)
NIAUIULAZIATIZALTIFILAY
(Computational and Numerical Analysis)

detugandimnssuuaamsetng 1

(Advanced Topics in Mechatronics Engineering I)

Wdatuganimnssuuaanseting 2

(Advanced Topics in Mechatronics Engineering II)

ngadY AN InuSIvinUnudin

551893

ANANUSUINUUAGLUU N 2

(Master Thesis Scheme A2)

WHU U : A1SANESIEIT g liinisinIne tinus

UAD.2

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)
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551604
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551611

551612
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551601

551602

551603

551605

551606

551607

551621

551622

551624

syuuAnvseling

(Mechatronic Systems)
mstauasednsileatugs

(Advanced Measurement and Instruments)
JEUUMIUANSRNLULR

(Automatic Control Systems)
AULULAZNIFUNAUDTILIUNIIFINT T
(Seminar and Engineering Report Presentation)
lalmsluswaiwes

(Microprocessors)

sususiiawi

(Introduction to Robotics)

N59188958UY

(System Modeling)
sufouisimunadaiuariug
(Advanced Numerical Method)
MIIeTIERNTaY

(Vibration Analysis)
warnan3vasingunis

(Rigid Body Dynamics)
NIAIUANIEUUMARMIBTNE
(Control of Mechatronic Systems)
nsauAuLuuleunduUsgianug
(State Feedback Variable Control)
msmmmzw%ugq

(Advanced Control Systems)
ANuSeuvedlva

(Thermo-Fluid)
MIUTELIANANNLAENSNDLITIUMIEABNAILADS

(Image Processing and Computer Vision)

UAD.2

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)
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551635
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551638

551639
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SyuUdoans
(Communication Systems)
\UDDIUAYNTUERUTOT
(Sensors and Transducers)
MsmATivaNzaTig

(Optimization)

M3 ABLNIMDTUILTUNITATUIUDBNUULALNAR

(CAD/CAM/CAE)

nsenluUNakn 1

(Mechanism Design |)
nsenluUNaln 2

(Mechanism Design 1)
suilouisivludiofiug

(Finite Element Method)
mslilusunsuuaUinitenseuRusalusa
(LabVIEW for Automation Systems)
AdAFAnTIugs

(Applied Mathematics)
mslUsunsNADLIILADS

(Computer Programming)
n1sPRNLUUSTUUBIANNTOTNG

(Electronics System Design)

wAluladNsyInAINNaranluNsEUIUNTUSENDU HDD

(Cleaning Technology in HDD Assembly)
sz 8UIINE

(Research Methodology)

PANNNSHUBIP UVD AT DN LUALEITULATHTOU

(Introduction to Synchrotron Radiation Based Science)

\ATOUTUATAIOUNA
(Accelerator and Particle Beams)
NLLmuﬁﬂLﬁU@Lﬁﬂmauuazqﬂﬂiaﬂumﬂ

(Storage Ring and Insertion Devices)

1A.2
3(3-0-9)

3(3-0-9)

3(3-0-9)

3(3-0-9)
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MseenUULIIIMANd M UIATesI0LMA
(Magnet Designs for Accelerators)
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(Accelerator Power Electronics Engineering)
szuumNAIngdmuIATeasaeynA
(RF-Systems for Accelerators)

NSUTBLANAF U UMATNATDIANNDINg

(RF Digital Signal Processing)
\PBasIBYAALAENIMUANABIENATU
(Accelerator and Beam Control)
ﬂ’]i@@ﬂLL‘U‘ULﬂ%@QLiQ@HﬂWﬂ

(Design of Accelerators)
NIANNALAZIATIZ AT aY
(Computational and Numerical Analysis)

atuganimnssuaansetind 1

(Advanced Topics in Mechatronics Engineering |)

detugwnimnssuanmseiing 2

(Advanced Topics in Mechatronics Engineering II)

NGNAIYATINUNU N

551701

TAsauumUn

(Master Project)
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551604 szuuluanInsaiing 3(3-0-9)
(Mechatronic Systems)

Fy1UeduTIN : 551501 aunisoyius

[

= A v < s o LY d' 4
sruuwesasllnTanasiduees ssuululaluswawesuuuilsin gunsalduinfouuazaunsal

a6 a

AUATRILUUAN ¢ NTORNLUUTEUUINAAINTOTATImNTIN

PALATITIEIN

1. suumsin in3esiletn uasidumes (9 Fla)
2. svuulilasiuswaiwes uazmelulagvesgunsal (3 dla9)
3. maauszuulilesluswaes (6 Fla)
a. gunsalfuindeu aunsaifuiids uargunsalauay (3 flu9)
5. 38UUﬂ’li“ﬁ"ULﬁ%@UL%QLguLLﬁzL%QMqM E;Uﬂiaiﬂ%'mﬂ?iaumﬁm?iauﬁ (6 la9)
6. NIPONKUUITUUIAAINTBTNG (3 Fla)
7. nsgdAny (6 Fla)
551608 MsiauazAasiioTndugs 3(3-0-9)

(Advanced Measurement and Intruments)
Adedusaw Ll
yumuBesmsinuaziedesdioln audnvazvouaielein ﬂizmumsm%ui’msﬁy’uqq nsldadilu
nsgvrumsta walulaBadelmilumsufuan iy uuazniswansdoya Wusefilanadugauay
sl flumsiadana 1wunsinssey maedeudl ALse use mnusu mslvavesvesiua uas

a « £
NN LUUAU

LAATITIEI
« o A4 A o &

1. MIUMUEaINITinLazAIlodn (3 2la)
2. AUANYNEYBIATRIETR (3 Fala)
3. nszviumsiIeuinduas (3 Falw9)
4. nisldednlunszuiunsia (3 T2la)
5. walwlagadelvdlumsusuanndyanauasnisuanideys (6 TAw9)
6. Ansludlunsianisvdalaznisiadoui (6 TAw9)
7. Bnslwilumsinusauazaunuy (6 Tla)
8. Fnstmilunisianmsivavewastlvauasnisingaumgll (6 W)

Y
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(Automatic Control Systems)

FuUeAuT : Ll

MANN1TAIVANSHLUIR N1TIATILALALTINDMNALAAIANSVBITEUURUUSNE 19U TEUUNNNG STUY

Tl szuvveslva-auou svuulensednd szuuliuufnd WWudu diudszneuvesssuuniugy

ADYTNNLALANTIOULVRITTUUMUANKUUT DUNAUIBALEY N150BNWULLAYIATIENSFUUAIUANUY

Taunaualawuaud wuudnaesdsglawm ssuumuanwuulagtuilowy

LALATISYIN

1. #dNN13AIVANSALULR (6 Hla19)
2. MIAABINWANAFERNS (6 Hla19)
3. dulsznauvessruumuAY (6 Hla19)
4. LEDYINNLATENTIOUUDITEUUAIUAY (6 la9)
5. NNIRNKUULALIATIEVTEUUAIUA (6 la9)
6. wuuIaeIUIiaan (6 la9)
551612 §auIuaznIsiILaUEIIEIUNIAAINTIY 3(3-0-9)

(Seminar and Engineering Report Presentation)
o = a
Wouly : IneAnuiugeuvesaIuIv)
nsdnaueuazeiuTevdenutaulasing o luraed nMsdauansiidenitamaiiamiig g nsinyalun
AULULAZN LTI UTIENY

nouvesnsiiauenanulasinuvsetelauenlmnsy wealdaluninitauedeyan1admnssy

Hnelunsunaue

AlASISI8IUT

1. MQufraimsiiaueranulAT UM eYRlaUaN 1 IMNTIY (4 W)
2. wallalunsdnauedeyanifingsy (@ 9319)
3. Hneunsuaue (28 7319)
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551623 lulaslusiwaiwes 3(3-0-9)
(Microprocessors)

AdeAuneu : Ld

numusruumey @anndndnssuveslulanaulnaiass NMWILBAEUUR NMSIUUARTILALA LHUATNLIAN

AINRUARNTIA é’?mazgﬂ Buwessu nmadeudeniiennudt nmswasudyaimen  exuiasndu

aa v aa

Advia war AIvialiuezutaen Mmaleusaiumuwes nsweuseivamUiUasuemes dinmsufiRnisly

o
v a

FENINTULS U

WlATISIEIN

1. NUMIUSTUUR LAY (3 F2la)
2. anUndnssuvesiilanoulnaass e LoaeNua (3 §la)
3. MISTVUARTLALSG LHUATNLIAT ASAUUARTIN %y’mazgﬂ (6 Fal319)
4. duwmessu (6 Falu9)
5. msd@eusevitiennush nswasudyanuainerunaenduidva (6 Hl319)

way Adviaduerunaen

6. MsdeusefuuLes (6 Falu9)
7. msdeudetuawmUilesuawnes (6 Fala9)
551627 viusudiladu 3(3-0-9)

(Introduction to Robotics)
Reuly : Tasmmifiuveuvesavnin
UsgiAuazarndunvemiusud Yssnnvosiusudiuuing 4 safeiusudiindoun msdediin
LATIAY NafaRsmsILaTNaransdouNdUTBITIUELE MsaaduNInsIARouTve LU

nsldlusunsudnaesmsiafauiveluuiueud dduadelvinifedesiurueud nsvilaseu

ALATITIEIN

1. UszfRuazmnuidusnvesiusud Ussinnvesiusuduuuing q nnfejusudfiedeud (3 il
2. MIERIAUAZLNY (6 Hla19)
3. NAFNARSATIVBIVUVULUA (3 la)
4. NafansdauNSUTDMVUYILEUA (3 la)
5. msaadumsnsiedouiiuesuuvugud (3 la9)
6. mslilusunsudaesnsidouiiveaururiugus (9 Fla)
7. Advasielmififendosiuuoud (6 Fla)
8. MlATay (3 fla9)
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551601 N15318BITZUU 3(3-0-9)
(System Modeling)

Ay1dsAUnau : 551501 aun1seUNUs

ANwIN1591a095EUUNIINIEAIN fenslduuusiasmedaaans lnessuuilasvhnisanenasdu

JPUU WU SeUUReNa seuuiddlii wagssuudanalii Anwinisnevauesesssuuneldnisnsedu

VAEWUU ANIADETATIBITEUY wagnsnviuanuaudRvesssuy naahfimsimundnuazway

MSlYUYes

AlATISIEIY

1. namtfuUInasIninmEns (3 F9lu19)
2. NIAITTUULINNG (6 F3l19)
3. MsIaeszuUdsnin (6 Falu9)
4. M33N@8IsTUULTIna i (6 Falu9)
5. NRDUAUDIUDITEUU (3 %Im)
6. ANWIANEININVDITEUU UagMIimuUaRuanvalzauURTeIssuy (6 la9)
7. AN MAUASNWLWAL AT ITaUYDe FFT (6 Falu9)
551602 sfeuisAuIadsinaudugs 3(3-0-9)

(Advanced Numerical Method)
Ay1dsAUnau : 551501 aun1seURUs
seleuitnadsdulies nsmaRaslsimvd muaunslieniusanty NMIvHawRaeLTaY

dmSuaunsiliveyiusdes MInaaU]uRnTsiavge

PALATITIEIN

1. sudouBuaiduiles (6 la9)
2. NawagIdIavEnsUaNNTIoyusansy (12 la9)
3. WawagmvdmiuaNNTBeuNUSE Y (12 4l
4. myneUfoRnsiaian (6 Flats)
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ume.2

551603 MMSAIATIERNNTEU 3(3-0-9)

(Vibration Analysis)

U Y 1

Ay1dsAunau : 551501 aun1seuNus

[ LY

AMANYUZELUR V9ITEUUNINTaU MIdudaseiaznsduluuTesuresseuuluidudadu seideuds

q

a o o

Walay dmMSUNITIATIINTAU MTIALAENIAUANNITAY

AlATISIEIY

1. flugrumsdudana (3 )
2. flugrumsduuuulididudady (3 Fla)
3. dnwarnsrevauemassyuunsdunuulidudady (6 )
4. msdudassuaznsduuuuTiuvesssuuldBudadu (6 Falu9)
5. msduvesszuuitivaneddudunnududass (6 F3l19)
6. sulouluanilddmsuliameinisdu (6 Falu9)
7. msiauazmsmuaNnsay (6 7lu9)
551605 WaAEASYBIINQINS 3(3-0-9)

(Rigid Body Dynamics)
AydeAuniau : 551501 aunseyius

NUNIUNAAARSTUFIU STUVVBIDUAIA Naransvesingins nsndeuiivesinginislussunu 9a

s [y < s & £ %
mansveringinie lalsalay narmansnalnilowiu

AATITIEIN

1. yumunamaniiugu (6 la9)
2. SPUUYRIBYNIA (3 7lu9)
3. narmansuasinginss (6 Hla19)
4. mawwdeuiivesingniduszuu (6 7lu9)
5. Qafmansuasingnse (6 la9)
6. lalsalay (6 Hla19)
7. narmaminalnidosdu (3 Fla)
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ume.2

551606 N1IAUANTZUUNAAINTBLNG 3(3-0-9)
(Control of Mechatronic Systems)

Ay1dsAUnau : 551501 auN1TeUNUS

numumMwataUaauazaiUaranniu fiduaielew wnunmudon nmsnevauedy Tawmnan ns

SUNIU AMURANAIATIAAIULASHY N1sNAAEULERETAIN SEUUAUSNBAIZATSdUNIINg Rovauasly

Tauenud wiunmlun nseenuuuivawelngldnisnevaueadninud n1sTHlusunsy MATLAB

wag SIMULINK nisldmetianivauwuuranadasioguniniuunnmsetinduasseuy

AlATISIEIY

1. numunsilasandatauazarvatanniu (6 )
2. flaidugelowvesszuumiliih na waznalwii (@ $Taa)
3. WNUNNUADN (2 L)
4. msnevauaslulaLnAYeTTUUTTBUNY-DWITLAE (3 la9)
5. A9AEANITIUNIU (2 L)
6. slaiduaelounuude, slavesszuunazmuRanaIaTidn Uz A (3 §3la9)
7. A0S MSUNTNAROULED &I (2 L)
8. wnsnauauasUlAUMILBRATNITIALNUAINIUA (2 L)
9. msoenuuuivaelagldnsmevaus (6 F3lu9)
10. M3vszgndlivesanindalasnemunuuuueesluazgUnsaiuunnmselinddu o (6 la9)
551607 n1sAduANkuulaunauUIiianue 3(3-0-9)

(State Feedback Variable Control)
FeAUnau : 551606 NM3AIVANTEULIAANNTOTNS
NUMIURING LA AWDSHRULS LuuTiaeel3gliawmy lahesam TeayYuen anuaunsalunisaiuny
ANNEINTOlUNTALNA Fdanauuuitdusuwaznsandusu Jamaesha nstounduammeienis
9erelna n1slElusunss MATLAB wag SIMULINK

LALATITIEIN
a ¢ = sa ¢ Y
1. MIUmuURsNduasAmeTIuuLY (6 Falaw)
2. 9@UNR WWIRRMNMENYTAN N Tenviliuazansuasiyuen (5 Wala)
3. ANENUTOLUNNTAIUANKAZNTALNA (5 Fla)
v o < v Y v v Y
4. MFUNALUUANSUAULAENTARBUAY (5 Falaw)
5. 35AdnNsIUNIU (5 Falaw)
6. mslaunduawmmenisiemunddnadmivdymnsuSuiaunu (5 Hla)
7. mydaunduawmuarlapmnisnivauesi (5 Hla)
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ume.2

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

Fyrdedunay : 551607 msmuAukuudeunduUsglanuy

IAIUANLUUATTA Mguinsdy addunielouuuulaiad afesamluszuiu z mseenuuui

gawe nsmuAnszuulildudadu mevilidudsdusuuvens msihidwdsdusuudeundu

msmuauszuLilsldoiies msmuauuuuUiufld Adamuseuuuuiumils msussinududs

nsmuANKUUUTURlAing19BuuuTnaes wiesnmuensmivausuuUsuiale nisauauwuy

99038 NMIAIUANKUUTLE N1sAIUANKUUATEYIEUSTaNY Tunewianisiugnssuluniseanuuy

MIAIUAY

LALATITEIN

1. MSAIVANLUUARYA (9 Falaw)
2. namuauszuuliiludady (9 W)
3. MIAIVANLULUSUAILA (9 W)
4. MIAUANLUUIINTEY (9 k)
551622 Au3aUvaslva 3(3-0-9)

(Thermo-Fluid)
AdeAunau : 551501 aunsoyius
AanTAvesasUIans vdnvessunazndanu nden wilweameslulaudinddmivszuulauas
szuuiln AuaudRvesvadiva ngauvilavesiiany ngn1seusnEnaIuYeInIsive aun1siuasyad

= Y} ' v A a ¢
msagydendanumsivaluvie nglenassweinesiulauning

LALATITE I

1. AuaudRveanIsusans (3 Hla9)
2. VONURNTULAE AU (3 la)
3. ngeivilsesnesluleundinddmiussuulauagszuuida (9 Flats)
4. auaudRveativa ngauviinuesilnmiu (3 fla9)
5. gMseusnEndsuresnsiva aunsiuaiuid (6 Hlu9)
6. Msgadenasnunisivaluvie (6 lu9)
7. npteiaewesveslilauning (6 Hla19)
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ume.2

551624 N1SUTTUIANANNKAZNTHDAAUGIBADUNINDS 3(3-0-9)
(Image Processing and Computer Vision)

Adeduniou : Lid

namirfsnsueaiivresaiedns wumuﬁugmﬁﬂu’umaudaumﬁﬂizmamamw M3UUeIRg 13RI

JULUU & and anang WuuveanaewasnsiUseuinngas n1suatuvamile nsuasuunadng

lAsuasiuin content-based retrieval nsdifinu

LAlATITIRAUN

1. nanthdsnsussiiureaaiodng (3 F3lan)
2. mmuﬁugm%umauﬂ'aumsﬂszmamamw (3 Fla19)
3. MSUUEIRGLAYNITINNING (3 )
4. @ 100d uazannaie (6 )
5. LUUYIBINABIaNslUssUInndes (3 )
6. NTUBILUVALHSLD (3 )
7. il wariiuii (3 F3la)
8. MIUDILUUALASLE NTUBILUUNEIRT (3 )
9. Content-based retrieval 6 Sﬁbﬂm)
10. nIAnY (3 F3la)
551625 s¥UUReENs 3(3-0-9)

(Communication Systems)
deAuniou : Ll
wadladaueuzaen nsdsinansluguuuunseuauasaud Msnses wadndBedva msdedeya
LUUBYNTULAZLULIUIY Inuansdeans lassnelnlulad 1lneea nsidoudeuuusynsy f

Y]

dll g A & aay a ad o a o a o a aa
LSUEJMWEJL‘?JUIGIUﬂﬁ '“UWI@U WYUH WaagLaﬁ‘U VAL UALLNAU L@WL@WV]LLagﬂqiﬂigﬂiﬁaawjﬁyﬂmfﬂﬂ@fﬂma

WlATISIEIY

1. welndduauzasn (3 §3la9)
2. mi?iﬂszmmﬂugﬂLmumzLLaLLagmmﬁ AN (6 Falu9)
3. WwalARdna (3 F3lu9)
4. MIAUBYaLUUDUNTULATUUYIUIY (3 §2lu9)
5. Twuansdeans ﬂm%awiat,wuayﬂm (6 Falu9)
6. laswelnlulag lulnnea (6 Falu9)
7. Aol WATa weayead (3 Flasa)
8. oWnuarn1sUTEIadyY1aLTRINea  ATEIBARN 9 (6 Hla9)
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551626 UULYDSLALNIIUARYDS

(Sensors and Transducers)

JydeAunau : 551608 MyinnaziATailainduas

ANWIANYAULNIMLDUNUTBISEUU  NanNTENUNNAnd

ume.2

3(3-0-9)

FONTIUALDT NIIUANLDIUUUVL LAY

WUUUSA WUUTIaeaauwes msweusawuees n1suiuwsisdyain wasnsussendldauees

WAlASISI8IVT

[y

1. Anwdnunsfiviloutuvesszuy

2. WanszMuMSIANdNTsonIAes

3. M3ANNTS MsdseuaznsTuinteya
4. msdsdneteyauazmsiousiolrdesdiedn
5. NSWARINALIIAY wargunsalduiin

6. svuuluusislayadmiuneuanes

55162 mimmﬁmmzau?izjﬂ
(Optimization)

Furdeaunau : ludl

(6 Faluy)
(3 Falug)
(9 Fala)
(6 Fala)
(6 Fala)

(6 Fal)

3(3-0-9)

AMSANWIVBIIINNANAAIEAS  BNLUTEANS ANLaLUSEaNSHATRISEUU Anwisnsiaunsaunly

FAs1eitdulsENaUTITEUY eszuunanenazilulaiiseuudady waz idad n15eenlkuuLiie

MAMINZaNgnaIeTaMsNUn3Nd wag launlind

LAIATIIEAT)

1. namiddsmamaivanganiign
2. Lagrange multiplier

3. MslUsLATIIT S

4. mMsiuseknsuludady

5. MANIMINZaNNgAnIeTsNNTILe3Nd wag tawndind

6. NSWANY

(6 Fala)
(6 Fala)
(6 Fala)
(6 Fala)
(6 Fala)

(6 F2la)
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ume.2

551629 N3LUABUNILNDIYITUNITATUIN BONWUU HAZHEAR 3(3-0-9)
(CAD/CAM/CAE)

Rouly : Tngeufiuvouesanvnivn

nsAnwnsidreufinnediienuiainssy YSyagivesnisidraufiamestislunisesnwuy

msfnwnsldneniumediflelilunszuiumsndn mslilusunsilunsesniuy msnvinmsauay

WTFLAYABABUNIADS  IATIUNIIFINTTY

WlATISIEI

1. msanwnsdaeufinmesifieniiamngsy (6 )
2. Ysaawesmsidreniamestislunisesniuy (6 Hl319)
3. mslglusunsulunisesniuy (6 F31319)
4. nsdnwmsldneuiumedidieldlunssuiums (6 Fal319)
5. MIMUANTFIATAILABUNINDS (6 Hla9)
6. lATIUMTIAINTTU (6 Fala9)
551630 n1seenuuunaln 1 3(3-0-9)

(Mechanism Design 1)
Furdsaunau : Lyl
Anwnalnuuy 2 Tfvaznalnuuu 3 97 sinveslanawarnalnTusaled JaUAIEASLATNAFAIANSYDY

naln Nsduesizvinaln nsidlusunsy CAD/CAE WupSedilolunisesniuutazn1sinseinaln

AlATISIEITN
1. LLuzﬁﬂﬁiﬁmalﬂLLazm‘%'aﬁm ANU15OUBNDIAIINLANANSENINaNALN (3 3la9)
wazAsasdnsle

2. @nwinalnutinmng 9 (3 Fla)
3. MFIATIAEMAUS ANUSIMATAILTIEYANaln (6 Hla19)
4. MTIATITAUTS (6 Falu9)
5. @nwinaln 3 4 (6 Falu9)
6. MTIATIEUNaln 3 O (6 Falu9)
7. MsesnkuULaziAsIinalnmelusinsy CAD/CAE (6 F3lu9)
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ume.2

551631 n1seanwuunaln 2 3(3-0-9)
(Mechanism Design 1)

AuUsAUnauY : 551630 n1sesnuwuunaln 1

Anwinaln 3 4@ winves actuator dnsunaln 3 8@ n1sdamsizvinaln 3 8@ Aslolusunsy

CAD/CAE Wupsasilaluniseaniuutasnsiasizinaln

AlASITIEIN

1. Anwrviinvesnaln 3 9@ (3 F2la)
2. auaEnsvenaln 3 4R (6 Fla)
3. MylAseiuswaanaln 3 4@ (6 Fla)
4. msdaasizvinaln 3 46 (6 Fla)
5. msAnvusudidesdu (6 Hla19)
6. NsoENLUULaYIATIwvinalnaglusinsuy CAD/CAE CEAND
551632 szileauddlnludeduun 3(3-0-9)

(Finite Element Method)
= ] a
wauly : InyANuiLYa UYDIEIUIUN
UNUAIAUNSIE5E 08 US I lUAe A IUA AT UNNSILATIEMLALDDNLUUNIIAINTTULATDINALAY
Aennssulnih mMsvszendldiunuiiumsaemanuiou Meseinisiva Mslwseianuey

WAZNITIATIZRAULLAN TN

ALATISIEYN

1. unthifeatunsldsadouislnluseaiuus (3 §21019)
2. NUMIUNYANATLEULALULTS D (6 §3Ta19)
3. gasnifutesiussdeuisinludiedue (15 H3la19)
4. nM3UsEeNAlYRUUAIUNIENEMALTOU (3 la9)
5. MTIATILRNTINE (3 §2109)
6. NMTAATILVANULAY (3 §2lu9)
7. MIwsgiausadwanlni (3 §2lu9)
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ume.2

551633 nsldlusunsunauinilentsasunusnlula 2(1-3-5)
(LabVIEW for Automation Systems)

Feuly : Tnemnuiiurouvesauin

umiAenfuanudidosunammguiuguresnisinuuuusalui nismusunsiinulaensld

Tusunsa LabVIEW flugnumiaideulusunss LabVIEw wgufinisfiuniedendoya mauvastoyaan

sundanlufdvianiendvialdusunfen Anwiszuunisinnuressuees gunsalmuauwaznsly

TUsunsy LabVIEW Tunismauaunsianuwuudnludia

ANLASIS18IU

1. UNUNEINUSLUUNSINITULUUDH LU R (3 97319)
2. WuguMaaeulusngy LabVIEW (12 97319)

= 2 A % P 2 & aa o )
3. guinsnurselienteya wasnmuUastayanewndenduidia (8 7319)
A aa v I @
V30RINAUUUIADN

4. M3inLarn1AIVANAIL LabVIEW (10 alaw)
5. MSkUSkASY LabVIEW disuanulussuudmlusin (15 971319)
551634 ANAFAASUUEN 3(3-0-9)

(Applied Mathematics)
AydsAUnaY : 551501 auN1TeURUS
mMskUasane maudasisies uas wsa-nsuavesy Nvadlagady wWsnd Ameliuuud ngueuas
Wes N15ANYRAEATINITuaznIg-205haY JyniA1dImwae LNWeSINIE WNINGITegau

LNRRSEUNUS warduiineaunanaa

ARSI

1. nswdasanUw mswdasiies way uea-nsuanesy (12 lan)

2. wi3ng Awmelihuud nuaATes (12 F3ly9)
1o s o a ea v 3 o & Y

3. JymAndnmng NAWBSTUNIE LWv3nNdiRaau INWBTYNUS (12 lan)

wazBuiineaumanda
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ume.2

55163  A1slUsunIuABNNIADS 3(3-0-9)
(Computer Programming)

AvrdsAunau : Tl

MseenuuUNTINAAdeuse nadeusesndawid nswAtammaienssy Tassundinaseiu

eunnalaglldlusunsy MATLAB

AlASITIEIN

1. mseenuuunsifiadeuse (3 Fla)
2. madeusessaus (6 Fla)
3. MATLAB’s Simulink (6 Fla)
4. nseonuuUTeTNIITE S UUgYmIaIrInTsy (12 )
5. lassuanndinesaduseyanalaglildlusunsy MATLAB (9 Flaa)
55163 n1se@NLUUsTUUBAnNsating 3(3-0-9)

(Electronic System Design)
o ] a
wauly : InyANuiLYa UYDIEIUIUN
szUUBANNIaNng N137A HINTI9TULASAITULST 29950818 SEUUTRUNSU SYUULDUNERN STUU

AIAVIA NISEDALUUTEUU

AlASISI8IU
1. szuudidnnselind msRafiounardyaasunIu N15PBNLUUTLUL (3 97319)
2. NI HINTIVTULBLHITULST ANWINITIBNLUU (3 97319)

3. FTUUvLNY WQJIQJJ’]QJ NNIADNITVYIBUUUAIELAE 1995V818HanA saUuaud

AnwINISoBAILUY (3 %Im)

4. szuuguilauavguin szuutoundu 293sUsunau AnwInsesniuu 6 %Im)

5. 2ATNTOY WITVYY ASUTEINAFYIaOUYan ANYINITEBALUY 6 ﬁz?"’ﬂm)

6. WAIAITIN TLUUABUNILADS msl,mzmLLazmiLLan%’aga JEUUAINOA 6 ﬁz?"’ﬂm)
AnwINSaBAILUY

7. AFOBNLLUUIEUU 9 %"ﬂm)
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ume.2

551637 walulagimsvitanuszeinlunszuiunisusznau HDD 3(3-0-9)
(Cleaning Technology in HDD Assembly)

Rouly : Tnsmufiuseuvesay i

msmuRuaUandasuiinulunszuunisadn HOD Tullagtu nsiildanansasdunisinuag

avonlmdulUmnnanguasiliaydetesnunauasasgin maassesdamuifiunishany

ave1n wazn1sdennszuiunsvianuaretnimuay \Juisnimilsiasiilvigunsalang 4 dadu

Av01A TSR

AlATISIEIY

1. BeNANSANSYINANUELEMUATEUIUNISHER HDD (3 $laa)
2. VANNSVBIANNAFATUY (3 Fla)
3. VDINANTENINVDUNAT LATVBUARINAULAH (6 F3la19)
4. myaunaaanuglunszuuNsUTENeY HOD (6 la9)
5. assnansildlunmsiuazenn (6 F3la19)
6. ansinansiluiildlunsyinauazenn (6 F3la19)
7. ﬂ’]iaaﬂLLUUﬂ’]iVT’]ﬂ’N%JﬁSEﬂ@%Uﬁ’Ju HDD 6 SZ'jlj’ﬂm)
551638 suilguanIg 2(1-3-5)

(Research Methodology)
= < a
Rauly : lngAaniiuyeuveavin
AmTssleuisnsidy msduaudeya msivuaiitelamide MsRsEuuRzny MIINWNLNIT
ALNUITY MIBENKUUNTMARRY NSTIUTIMTeYA NTATIwiLaiansalna A3e553alun9vin

Wy MswssunTeuen s aueranulunsUsyyuavns msinruluiitesie 9

ALlATISIENY

1. ansauvesszlsuionsivy (2 L)
2. msududeya matmuatetyuiide makseuRgn (2 Flasa)
3. MTINAUNSANINNNTIVY NSERNLUUNITVINGDY (2 ala9)
4. MITIUTITeYA MIIATIEILATITAING (2 Fala9)
5. 93u535uluMSYNITY (2 alu9)
6 mm’%amw%amLﬁam'ﬁﬁﬁLauamamuslumiﬂizsqumﬁsmﬂ'ﬁ (2 alu9)
7. msineuluiitesig o (36 la19)
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ume.2

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

Roule : Wneanudiureuresaiuin
wuzihdulsznausazndnmsvieudosturssaiesrnilauacdulasnseu Tiun wianuinmnge
guUnsaluNsNLUY duglawes (Undulator) Wuuiniaas (Wiggler) LAZLUUIEDUANENMIARY (Wave
Length Shifter 138 WLS), ﬁﬂ‘mﬁmﬁu power distribution, statistical radiation characteristics,
damping and quatum excitation wazn15UslevNwadulasnsoulugANEIAR LAY
NNONLUUTZUUE HEBIMES wazwurinaafineaesdeusznoudiomaiinniee tiwn absorption
spectroscopy, crystallography g X-ray emission mﬂi’ﬂﬂmﬂmﬁugmmﬂﬁm X-rays optics
ey computer simulation

LAASISEIN

1. dhuuszneusazndnmsyneulesiureaniosiidouasdulasnsou (6 F7la)
2. gUnsalunsn Useaneing (6 Hla9)
3. Power distribution wag statistical radiation characteristics (3 sfilj’ﬂm)
a. mslduslevtinnuasdulasnsoulugiuauenIndusngg (3 Fala)
5. NSOBNALUUSZUUANLALILAS (9 F3l319)
6. LWUzAnNNAaes (3 §3l319)
7. msldlusunsuitugiu uay computer simulation (6 Falat)
551640 Lﬂ‘%'a\u's'au,azéwaqmﬂ 3(3-0-9)

(Accelerator and Particle Beams)

3v1U9AUNBY : Introduction to Synchrotron Radiation Based Science

Anwraun1swungiiad (Maxwell’s equations) kasnguduinsaindiiey (special relativity) N3
v‘hmueuaam%aL'ﬁ'aaqmﬂiudaumm Suansruudng1didnnseu (Injectors) Feusznaudae
uwnastiiladidnnsou Judidnmseu (Electron qun) sruunstusngididnnseu (bunchen) 1A3aasa
BUN1ANNATY (linear accelerator 138 LINAC) szwﬁ%ﬁmaﬁémﬂwé’amuﬁﬁ (Low Energy Beam
Transport %30 LBT) m’%auﬁaaummwmaﬂau (Booster synchrotron) 'ﬁzwé’%ﬁmaqmﬂwé’amu
&4 (High Energy Beam Transport %38 HBT) wagtausmunniiudianasay (Storage Ring)

LAATITII

1. dunNIUNNGIas (3 4lw9)
2. npufduimsnmiiiay (special relativity) (3 Fla)
3. syuudna1didnnseu (Injectors) (6 Fla)
4. syuumstudpandidnasou (prebuncher) (6 Hl9)
5. Lﬂ%us’qaqmﬂmqmq (6 Hla9)
6. SLUUSUABIBUNMANG 3N (6 Hla9)
7. 2awnuiniAudidnaseu (Storage Ring) (6 Fla)
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ume.2

551641 ewauinuBidnasaunazaunsaiunsn 3(3-0-9)
(Storage Ring and Insertion Devices)

lﬁlau‘lﬂ]: IﬂEJﬂ'JWZJLﬁUGUaU"UaQﬁWGUﬁGUW

Anwrauni1sn1siadeudl (Equations of motion), AMEN¥UEN1TA18Y038181AnATOU (beta-
functions) NMsana13LEnAsEURUURBLBY (top-up injection) waz kicker wuztudivanadnmnge 29
1MATUaEN5INelASUBIBLENATEY, tunes, chromaticity kagn15¥191uves BPMs (Beam Position
Monitoring Systems), N153A response matrix orbit ienuUTIABIMNAGNAMERS AaeAILN1TIA
wagiNudeyanssnunaaaniadidnaseuniglursmuiniu udnnisinuvesgunsalunsnudn
Gi’N‘] Tawn undulators, wigglers, wavelength shifter, super bends, in-vacuum undulators (IVU),
electrical polarization undulators (EPU), mﬁ'@ﬂumuﬁmﬁﬂiugﬂwu first and second integrals,
focusing, matching, second order fields, N@1284 Permanence Magnet technology, damping,
quantum excitation, equilibrium emittance, equilibrium energy spread, f a4 & 3 URUD 96N
5[5ﬂmauﬁr}i’luLﬁi’Jj’l—aaﬂIua‘]ﬂﬂ’iiﬁLLmﬂ LU beam sizes, beam lifetime, loss mechanism, elastic
scattering, inelastic scattering (bremsstrahlung), Touschek effect (transverse and longitudinal),

quantum lifetime Dudu

LAlASITIIUN

1. @un1snisiadeud (Equations of motion) (6 Hla9)
2. Audnwazn1sEeIesEBdnnsou (beta-functions) (6 la9)
3. nsAnadidnaseunuusiewias (top-up injection) uag kicker) (6 Hla9)
4. 24lpasuarnsinelaasueddiannseu (6 )
5. msiauazivfeyameinunamansadidnnseu (6 )
6. NMTIAAUILLIWEN (3 Fla)
7. auandRvesadidnnseudiinuiin-oonlugunsaiunn (3 Fla)

29



ume.2

551642 miaanLL‘UULLajmﬁné”m%’mﬂ%atieaqmﬂ 3(3-0-9)
(Magnet Designs for Accelerators)

A¥U9AUABY : Basic Physics and Calculus

nafwgud (lawn Maxwell’s equations and integral theorems) @1suni1seaniuulianyin
#1499 WensUszyndldiuinToasseynin 1éun bending magnets, quadrupoles, sextupoles,
steering magnets, kicker magnets, septum A1511A1YBULUA (field region) havAmAIn (field
quality) ﬁaﬁqmaqau’muﬂmé‘ﬂ Wiedenvuiavestendn (aperture) Mivinzaud niunisindeud
YosBlannIau MseenuuusEUUnAsLiY nsinAuarsULUUTeaLmLsvMAn Wethlugnisaiis
Usznou Ande wazanssiumsulmansaelusunsy POISSON way RADIA

WALASISI8IU
1. aunshunduIad kasngufusnus (6 FN319)
' < = Xy a | )
2. NFPONLUUKIWAN Wan1sUssyndAldiuToLIeunIA (6 TL34)
3. ASIANYBULALAZAMAINTIRATIGAYDIEUNLLILAAN (6 FL34)
& )
4. N199RNLUUSTUUNADLIU (6 TL34)
5. MIIAALALFURUUTDIEUNLUIAN (6 Tla)
6. N5LlUTHNTU POISSON WAz RADIA (6 FN319)
551643 JnssudiannsalindinasdmiuinIaasioynia 3(3-0-9)

(Accelerator Power Electronics Engineering)
Rouly : Tnem miiiuveuvesauin
Anvszivvadivanlnill atwdslil e1suelin 119IIgIUVeY Electromagnetic Compatibility
(EMQ) wazdeym Electromagnetic Interference (EMI) AdunalfiAnnuRniouveunasdevae
deriugunsal SCR, nanduvasdenszudlwihuuunszuanss  unasdnglwiuuugunaudinaey
aunLLivan sEUUAIUAY ANUURBnitdIuYARakazaUnTalmINUaenY KAZIIASIFIUNNTANUR

VGERVGITERE QI RN

ALATITEIN

1. Anwssnnvedvanliih (6 Hla9)
2. gwddlii ensueilin 1nsIgIuves EMC (6 Fla9)
3. whasdnenseualniuuunsswanse (6 Fla)
4. uwnasigliuuusUnaudivasy (6 lu9)
5. gunsalAuUaensiy (6 Hla9)
6. sruumuANAIUaRnAYEdIuYAAA (3 Flu9)
7. 1ns1gIunsivuaRaandRurasIng L (3 Flu9)
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551644 szuuAMUINgdmIUATaITIOYNA 3(3-0-9)
(RF-Systems for Accelerators)

Roulv : Tnearuitureurasanyivn

namMBITTUUANYds oAy, faziouniud, Anlanazsmdyg1aing suluiansiwesndn
LU poynting vector Wa¢ 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 NMsenLUUMULUILarTLmaIgliin nseenuuuuvasTglwivesssuuANLAIng

ANUAUADINITLYINUDZ

LAASISIEN

1. Szuvanyas (6 F3l39)
2. Mothedy (6 F3lu9)
3. fhasviounud (6 Falw9)
4. MulaasINdyIuIng (3 4la9)
5. waliansIanaululasiom (3 F3lw9)
6. msaamwmzwﬂﬁ'uﬁwqu:uum'w‘*] (6 la19)
7. MseRnLUUMILULarsINLiaselnin (6 F3l39)
551645 n1sUszulanAdNIMAIReaYRIAINLRINY 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@\‘lﬁ\‘]@léﬂ’m
AAUUR: aunsaldinsesionauaraunsaliinag MAeIteiun1sinuas AT evdyIuvesssuy
ﬂamaﬁ‘wq WU network analyzer, spectrum analyzer measurements, filter characterization,

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

LALAT991E7Y

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
nanfmguinismuauiunsihludszgndlifuieioausioynia mafuianazaiauuiiasmis
AdlAMARTUBdLATDIIIYNA TATITAIARETAMVBITTUULUUASTIRAZLUUNAAENS AnwiTs
iafpsnmesddidnaseutazdadusineg Mdunanszvu 1wy sumgll msveeiveiegayIne
Judu nMsiauavUszinanateyadmiussuuniuay waluladseuuniuauluy EPIC (Experimental
Physics and Industrial Control System) éhasmmsaaﬂquszwmuquLﬂ%uﬁqaumﬂﬁwwmﬁﬂ

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

LALATITIEAY

1. vgufimsmuauiumsiliussgndldiuinieasseynin (6 Fla9)
2. Mmsfuntazaisuuasmsadamanivaunionsioyna (6 Fla)
3. AATEAERYINNTBITEUURUUASTIGEUUUNAAENS (6 Hlw9)
4. Fnwidaadvsnmvesddidnaseunastadosneg Mlunanseny (6 Hla)
5. MyinuazUssianatayadmiussuuaIuay (6 Hl9)
6. wAlulagszuuAIUANLUY EPIC (3 la9)
7. fhegnansesnuuUTEIUMUANIATBTIBYAAmemAalla SVD (3 4l319)
551647 n'ﬁaaﬂLmULﬂ’éamiaaunﬂﬂ 3(3-0-9)

(Design of Accelerators)
- d a
NE]‘U‘]fU : IQEJWJ']ZHLMUGU@UGUBQW]GUTJGUW
ANYINUFIULAZNANNITYINUVBAATDUIIBUNIANSINIUAT LATOLIDUNIALUUNTERANTI LATOIIS
BUAIALUUNINATY tATeslElAanTaY wIodaUeaatu wasinsonllanasdulasnsay uag n1s

UFuusansfiwasaneg dmsuiasodseynia

PILATITIEIN

1. Anfiugiusasvdnmsinnurensionssoynandash (9 Fla9)
2. 1A3RUIDUMALIUNTZUARNTY LATDTIBYNIALUUNIINTS (6 Hla9)
3. ieeslalransou (6 Fla9)
4. \n3esaloaiaty (6 Fla)
5. Myvduusamnsdimedineg dmiuiaieasseynia (9 Fla9)
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551648 N1TATUILALIATIZRLTIAAAY 3(3-0-9)
(Computational and Numerical Analysis)

AyrdeAunay : Tl

Anwnann1sUee  Numerical integration and differentiation, curve fitting and function

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

differences and Runge-Kutta methods Tun1suAieymn ODEs and PDEs Waz error estimates,

wuw1i138n13 Approximate integration methods agn15Uszendld Monte Carlo methods @3y

NM3ANYIN1INT218V09593 lnattulianudAgdunisidlusinsy C uag MATLAB

LAlATITIEIY

1. Numerical integration and differentiation (9 )
2. curve fitting and function approximation (6 Hla9)
3. Taylor’s and Tchebychev’s expansions (6 )
4. Approximate integration methods (6 Fla)
5. M3Ussgndld Monte Carlo methods (9 la9)
551650 ﬁa%’ai?ugamﬁmnisuLuﬂmmaﬁné 1 3(3-0-9)

(Advanced Topics in Mechatronics Engineering 1)
Rauly : lneAnuiuyeuvesavIn
unsfnwiidetugamadmnssuuuanmseiind fnsandunsdnwilaenisly

wmstugslumsuntgm visensldistugalunisesniuummnaes

551651 ﬁa%’ai?ugamﬁmnisuLuﬂmmaﬁné 2 3(3-0-9)
(Advanced Topics in Mechatronics Engineering II)

Reuly : TnsmuiiuseuvesEy i

Hunsinwshietugmaimnssuwenmseind forsandunsddnulaomsld

wmstugslumsuntgm visensldistugalunisesnuuummeaes

naulassuNmMUndgin

551701 1AS9IUUAUUAR 6 WenA
(Master Project)

Roulw : Tngpudiurouresanuian

MATusuaTuia S suTuduInednusurnUugs %aﬁ]uﬁawﬁwawé’ﬂqm
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nauInednusuinUndin

551891 ANgUWUSHMUMGIN WU A 1 45 w8
(Master Thesis Scheme A1)

Roule : Tneanudtuseuvesanvdan

nuddesuatuiiedawsenduluineinusumings Jaludiuniwemangns

551893 MNeIWUSUNIUGIN LUU N 2 18 wuaenn
(Master Thesis Scheme A2)
Waulw : TnsanuiugauvesaIv v

nuddesuatuiiedawsenuluinerinusumindin saludumiavemanans
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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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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

551627 Introduction to Robotics

Condition : Consent of the School

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

3(3-0-9)

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.

6 N o U B~ W N

History and applications of robots, robot configurations
Spatial descriptions and transformations of objects in 3-D
Forward kinematics of manipulator

Inverse kinematics of manipulator

Task and trajectory generation

Robot simulation programming

Advanced topics in robotic research

Individual project

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

40



ume.2

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, NNGC, 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 Bernoulli equation (6 hours)
6. Energy loss in pipe flow (6 hours)
7. The second law of thermodynamics (6 hours)
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551624 Image Processing and Computer Vision 3(3-0-9)
Prerequisite : None

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. Introduction to machine vision (3 hours)
2. Reviews of image pre-processing primitives (3 hours)
3. Object segmentation and recognition (6 hours)
4. Color, shading, texture (3 hours)
5. Camera models and calibration (3 hours)
6. Stereo vision (3 hours)
7. Curve and surface (3 hours)
8. Dynamic vision, motion detection, tracking (3 hours)
9. Content-based retrieval (6 hours)
10. Recent topics in machine vision field of study (3 hours)
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)
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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)
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)
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)
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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)
551631 Mechanism Design II 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)
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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)
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)

45



551635 Computer Programming

Prerequisite : None

ume.2

3(3-0-9)

Graphic user interface design, hardware interface, engineering solving-problems, individual real-

world project, use MATLAB

Course Outline

1.

Graphic user interface design

Hardware interface

MATLAB’s Simulink

Software design for engineering applications

Individual real-world project

551636 Electronic System Design

Condition : Consent of the School

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

(9 hours)

3(3-0-9)

Electronic system, measurement, sensors and actuators, amplifier, feedback systems, analog

systems, digital systems, system design

Course Outline

1.

2.

Electronic system, distortion and noise, system design
Measurement, sensors and actuators, design study
Amplification systems, cascaded amp, differential amp,
operational amp, design study

Open-loop and closed-loop systems, feedback systems,
feedback circuits, design study

Filters, amplifiers, analog signal processing, design study
Sequential logic, microcomputers, data acquisition and
conversion, digital systems, design study

System design
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(3 hours)

(6 hours)

(6 hours)
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(9 hours)
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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. Agueous solution cleaning’s medias and key parameters (6 Hours)
7. Design of HDD part cleaning processes (6 Hours)
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)
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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)
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)
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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)
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)
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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)
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, desien 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)
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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, IIR 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)
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)
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3(3-0-9)

Principles and operation of low-energy accelerators, DC accelerators, linear accelerators,

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

Course Outline

1.
2.
3.
4.
5.

Principles and operation of low-energy accelerators
DC accelerators, linear accelerators,

Cyclotrons

Spallation

Decommissioning of accelerators

551648 Computational and Numerical Analysis

Prerequisite : None

(9 hours)
(6 hours)
(6 hours)
(6 hours)
(9 hours)

3(3-0-9)

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

2. Curve fitting and function approximation
3. Taylor’s and Tchebychev’s expansions

a.
5

Approximate integration methods and error estimates

. Monte Carlo methods

551650 Advanced Topics in Mechatronics Engineering |

Condition : Consent of the School

Study of advanced topics in mechatronics engineering :

approaches to solve the problems or experiments

551651 Advanced Topics in Mechatronics Engineering |I

Condition : Consent of the School

Study of advanced topics in mechatronics engineering :

approaches to solve the problems or experiments

(9 hours)
(6 hours)
(6 hours)
(6 hours)
(9 hours)

3(3-0-9)

case studies by using advanced

3(3-0-9)

case studies by using advanced
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Master Project

551701 Master Project 6 credits
Condition : Consent of the School
Original research work leading to the preparation of a master project in the partial fulfillment of

the requirement for the master degree

Master Thesis

551891 Master Thesis Scheme Al 45 credits
Condition : Consent of the School
Original research work leading to the preparation of a master thesis in the partial fulfillment of

the requirement for the master degree

551893 Master Thesis Scheme A2 18 credits
Condition : Consent of the School
Original research work leading to the preparation of a master thesis in the partial fulfillment of

the requirement for the master degree
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