Ta6ena 5.1 Cnenudukanuja npexMera Ha CTYJIUjCKOM IPOTpaMy JTOKTOPCKHX CTyAWja

Ha3zus npeamera: Ousnka akuenaeparopa

HacraBuuk niu Hactapuunu: [Ipeapar Munenosuh

Craryc npeamerta: 1300puu

Bbpoj ECIIb: 15

Yeaos: Crnenyjanna teopuja penatuBHoctd, Hykineapna ¢usuka, Teopuja eqeMeHTapHUX YECTHIIA
i Dusnka eneMeHTapHuX yecTua uiau Ousnka jesrapa u 4ecTuIa

n/b npeaMera

Ymno3HaBame ca OCHOBHMM KOHIIETITUMA M TEXHOJIOTHjaMa Ha KOjuMa ce 0a3upajy pa3nduTd THIIOBU
aakuenepaTopa 4ectuia. [locebaH Hariacak je Ha NPUHLIUIKAMA Paja KOMIUICKCHUX aKIEeIepaTOPCKHX
CUCTEMa KOjU ce KOPUCTE Y (DU3MIIM BUCOKUX eHepruja. I'panuBo je npunaroleHo aa ocrocodu CTyaeHTE 3a
VKJbYUHMBAKE Y aKTHBAH HCTPAXKHBAYKH Pal.

Hcexon mpeamera

CTuname HEONXOJHOI 3Hama O NPHHIMNUMA paja M nepdopmaHcama akiienepaTopa 4ecTHla KOju ce
KoprcTe y (U3NIM BUCOKHX €HEepruja ca HarllaCkoM Ha akIeliepaTope Ha KOjuMa ce M3BOje WiIn he ce y
Onrckoj OynyhHOCTH M3BOUTH €KCIEPUMEHTH Y (PH3UIM BUCOKUX €HEPTHja.

Canpaxaj nmpeamera

Teopujcka nHacmasea:

OcHoBHE BpcTE akieneparopa (€IeKTPOCTATUYKH, JMHEAPHH, LUPKYJIAPHU akIelepaTopr) U OCHOBHH
CIIEMEHTH aKIENePATOPCKUX HHCTananuja (JOHCKM wu3Bop, RF  cHcTeM, BHCOKM HAmoOH, MPUHIIUATH
yOp3aBama). EneKTpocTaTHYKK aKIeIepaTopd M JIMCHApHH akieiaepartopd. IupKygapHH akienepaTopu
HHUCKUX eHepruja (OeTaTpoH, MHUKPOTPOH, KJIACHYHHM LUKIOTPOH, CHHXPOIMKIOTPOH). AKIenepaTopu
BHUCOKMX eHepruja (M30XpOHM IHMKIOTPOH, JIMHEAPHH aKIelepaTop, CHHXPOTpoH). TpaHcBep3aiHa u
JIOHTHTYMHATHA JHHAMUKA U POKyCHpame cHoma. J[MjarHocTHKa 1 KOHTpoJIa mapamerapa cHomna. [Tparehu
aKIeNepaTopcku CUCTeMH (MOHHUTODHWHI, WHjeKIMja M eKcTpakuuja, xiaheme cHoma). I[lpumena
akiesjepaTopa 4ecTulla y MEIUIMHM W uHAycTpuju. HoBe Merome yOp3aBama yectuna u Oyayhu
aKIeNIepaTOPH YeCTHIA Y (PU3HIN BUCOKUX CHEPruja.

Ilpaxmuuna nacmasa:

W3pama mpojekta u/WiM CEeMUHAPCKOT paja Koju obpalyyje jemaH akieaepaTtop y ONEpaTHBHOM CTamby ca
aKTUBHUM EKCIIepUMEHaTHMa y (U3UIM BHCOKMX €HEepruja, WIM jeHYy BpPCTY akieneparopa Koja ce
AKTUBHO KOPUCTH Y MEIUIUjU WIM UHAYCTPUjU, WIK jeAHY OJi TEXHOJIOTHja KOje ce pa3Bujajy 3a
akuesepaTope Koju ce IIaHupajy y 0yayhHocTH y (GU3HIM BUCOKHX €HEPTHja.

IIpenopy4ena aureparypa

e H. Wiedemann, Particle accelerator physics, Springer, 2015.

e [LP. Ayunh: YBoa y ¢pusuky akueneparopa, ®usnuku dakynrer, 2014.

e E.J.N. Wilson: An introduction to Particle Accelerators, Oxford University Press, 2001.

EpQ] JyaCcoBa AaKTHMBHC HACTaBC TCOpI/IjCKa HacTaBa: HpaKTI/I‘-IHa HacCTaBa:
4 1

Metone ussohema Hacrase
[lpenaBama u padyyHCKe BexkOe, CAMOCTAJHM paJl CTyJCHATa KpO3 YHTame HMCTPaKUBAYKHX pPajJoOBa,
JUCKYCHja U IPE3EHTAlMja MaTepujaa.

Ouena 3Hama (MakcuMaaHu 6poj moena 100)
Teopujcku cemunap — 30, npakTiuyHu cemuHap/mpojekar — 30, ycmeHu ucnur - 40

Hauun npoBepe 3Hama Mory OWTH pa3iauuuTd : (MMCMEHM HCIMTH, YCMEHH HCHT, Ipe3eHTaluja
POjeKTa, CEMUHAPH UTL......

*MakcumatHa nyxHa 1 crpanuna A4 ¢popmara




Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Accelerator physics

Teacher(s): Predrag Milenovic

Status of the subject: elective

Number of ECIIB points: 15

Condition: Special theory of relativity, Nuclear physics, Theory of elementary particles or Physics of
elementary particles or Physics of nucleus and elementary particles

Goal of the subject

Introduction to the basic concepts and technologies of different types of particle accelerators used in
the high-energy physics experiments, industry and medicine. Special focus on the principles of
operation of complex accelerator systems used in high energy physics.

Outcome of the subject

Acquiring the key knowledge on the basic principles of accelerator physics and operation of particle
accelerators, with special focus on the accelerators that are currently being used of will be used in the
future for performing the high energy physics experiments.

Content of the subject

Theoretical lectures

Basic types of accelerators (electrostatic, linear, circular accelerators) and basic elements of accelerator
installations (ion source, RF system, high voltage, principles of acceleration). Electrostatic accelerators
and linear accelerators. Low energy circular accelerators (betatron, microtron, classical cyclotron,
synchrocyclotron). High energy accelerators (isochronous cyclotron, linear accelerator, synchrotron).
Transverse and longitudinal beam dynamics and beam focusing. Diagnosis and control of beam
parameters. Supporting accelerator systems (monitoring, injection and extraction, cooling). Application
of particle accelerators in medicine and industry. Advanced methods of particle acceleration and future
particle accelerators in the high energy physics.

Practical lectures

Development/preparation of a project and / or seminar paper related to one of the currently operational
accelerators with active experiments in high energy physics, or one type of accelerator that is actively
used in medicine or industry, or one of the technologies being developed for particle accelerators
planned for the future high energy physics experiments.

Recommended literature

e H. Wiedemann, Particle accelerator physics, Springer, 2015.

e [ILP. Ayuh: YBog y pusuky akuenepatopa, ®usznuku daxynrer, 2014.

e E.J.N. Wilson: An introduction to Particle Accelerators, Oxford University Press, 2001.

Number of active classes Theory: Practice:
4 1

Methods of delivering lectures
Lectures, problems solving exercises, independent student work through reading research papers,
discussion and presentation of materials.

Evaluation of knowledge (maximum number of points 100)
Written report — 30, practical report — 30, oral exam - 40

Weays of testing the knowledge may vary: (written tests, oral exam, project presentation, seminars

*maximum length 1 A4 page




