Ta6ena 5.1 Cnenudukanuja npexMera Ha CTYJIUjCKOM IPOTpaMy JTOKTOPCKHX CTyAWja

Ha3us npeamera: JletekTopu y GU3MIM BUCOKUX €HEPrHja

HacraBuuk nim Hactapuuum: [Ipenpar Mwienosuh, JInanja )Kuskosuh

Craryc npeamerta: 1300puu

Bbpoj ECIIb: 15

YeaoB: Hyxkneapna ¢usuka, Teopuja enemeHTapHuxX yecthna win Dusuka eleMEHTapHUX
yectuia win Ousnka jesrapa U 4eCTHIa

n/b npeaMera

Ymno3HaBame ca OCHOBHUM KOHIIETITUMA W TEXHOJIOTHjaMa Ha KojuMa ce 0a3upajy AETEKTOPH pPazIHIuTHX
BpcTa uecTHla y (u3uuu BHCOKMX ecHepruja. lloceban ¢okyc Ha mpuHOMIMMA paja KOMIUIEKCHHX
BUIIECIIOjHUX JICTEKTOpa HA eKCIIEPUMEHTHMA Y (HU3HIIM BUCOKHX CHEPrHja.

Hcexon npeamera

Cruname HeOXOJHOT 3Habha O MPUHIMIIMMA PaJa U HAYMHY Pa3Bojy IETEKTOpa YECTHIIA KOjU Ce KOPUCTE Y
¢m3uny Bucokux eHepruja. CnocOOHOCT CTy/IeHAaTa J1a KOPUCTE CTaHAapIHe coPTBEpPCKE anare 3a JIeTabHY
cuMyJianujy wuHTepaknuje decturna ca nerektopoM (GEANT) wm Op3y cumymanujy edukacHOCTH U
pesonynje Mmepema nerextopa (Delphes).

Canpaxaj nmpeamera

Teopujcka Hacmaea:

WnTepaknmja HaelIeKTPUCAHUX M HEYTPAIHUX YeCTHIa ca MaTepujoM. VHTepakuuja eIeKTpOMAarHeTCKOT
3padema ca mMatepujoM. OCHOBHE KapaKTEpHCTHKE NETEeKTOpa 4ecTHa. [IpuHummnm panma aeTekropa 3a
Mepeme TparoBa M Mepeme HMMITyJca YeCTHIA, JeTeKTopa Oa3upaHWX Ha Mepemy Op3uHe/BpeMeHa M
JeTeKTopa 3a WACHTH(HKALMjy 4YecTHIa, Kao M JEeTeKTopa 3¢ MEpeme eHepruje decTuna. [ paauBo
mpUMapHO 00yXBaTa CTaHIApAHE JETEKTOPCKE TEXHOJIOTH]E, alli YKIbYyUyje U OCHOBE HOBUX JETEKTOPCKHX
TEXHOJIOTHja KOje ce pa3BHjajy 3a Oymyhe excnepumeHTe y ¢u3NIM BHCOKHX eHepruja. [lpmHnmmum panma
KOMIUTIEKCHHX JIETEKTOPCKUX CUCTEMa Y HyKJleapHOj (hM3UIK U Y (PU3UIM BHCOKUX €HEPTH]a.

IIpakmuuna Hacmasa:

Cumynanyja pa3lMYuTHX TUIIOBA JIETEKTOpa KopHucTehinm codTBepcke amare 3a JeTajbHy CUMYIALUjy
WHTepaknuje cyoaromckux uectuna ca marepujom (GEANT) um Op3y cumynanujy eQuKacHOCTH U
pesoinyje Mepema nerektopa (Delphes). JlemoncTpanuja u npakTHyaH paj y 1abopaTopHju ca u3abpaHum
MPOTOTHIIOBMMA JeTekTopa. M3pama TmpojekTa W/WiM CeMHMHApCKOT paga Koju obpahyje jeman
(Tom)AeTEeKTOp Yy ONEpaTMBHOM CTalkby HAa HEKOM OJ TPEHYTHO AKTHUBHHX eKCIepHMeHaTa y (U3WIH
BHCOKHX €HEprHja, WM jeJHy O]l TEXHOJOTHja KOje ce pa3BHjajy 3a JETeKTOpe KOju ce IUIAHWpPajy Ha
Oynyhum ekcriepuMeHTHMA y (GPU3UIM BUCOKHUX €HEPrHja.

IIpenopyyena aureparypa

e D. Green, The Physics of Particle Detectors, Oxford Press, 2008.

e S. Tavernier, Experimental Techniques in Nuclear and Particle Physics, Springer, 2010.

e C. Grupen, I. Buvat, Handbook of particle detection and imaging vol. 1 & 2, Springer, 2012.
e [lIpeio3u 3a U3rpajlby KOMIICKCHUX JACTEKTOPa Y OKBUPY Meh)yHapoqHUX Koyiabopaiinja

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

Metone u3sohema Hacrase

[IpenaBama, padyHapcke BexOe, CaMOCTalHM paj CTyJCHaTa KpO3 YHTame HCTPaKUBAYKHX pPajoBa,
JMCKycHja M Tpe3eHTanuja Mmarepujana. CaMocTallHM pajl CTyJEHTa y NPUMEHH co(TBEpCKUX anara H
Hpe3eHTalyja pe3yJirara.

Ounena 3Hama (MakcuMaaHu 0poj moena 100)
Teopujcku cemunap — 30, npaktuaau cemuHap/mpojekar — 30, yemenu ucnur - 40

Hauun mpoBepe 3Hama MOTY OMTH pa3ivyUTH : (MMUCMEHH HCIUTH, YCMEHM HCIT, Ipe3eHTalnja
MIPOJEKTa, CEMUHAPHU UT......

*MakcumaiHa qyxHa | crpanuna A4 gopmara




Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Detectors in High Energy Physics

Teacher(s): Predrag Milenovic, Lidija Zivkovic

Status of the subject: elective

Number of ECIIB points: 15

Condition: 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 detectors used in the
high-energy physics experiments. Special focus on the principles of operation of complex multilayer
detectors in experiments in high energy physics.

Outcome of the subject

Acquiring the key knowledge on the basic principles of operation and development of detectors used in
high energy physics. Capability of students to employ standard software tools for detailed simulation of
particle-detector interaction (GEANT) and fast simulation of detector performance in terms of
efficiency and resolution (Delphes).

Content of the subject

Theoretical lectures

Interaction of charged and neutral particles with matter. Interaction of electromagnetic radiation with
matter. Basic characteristics of particle detectors. Principles of operation of detectors for measuring
particle trajectories and momentum, detectors based on measuring velocity/time and detectors for
particle identification, as well as detectors for measuring energy. The material primarily includes
standard detector technologies, but also includes the basics of emerging detector technologies that are
being developed for future experiments in high energy physics. Principles of operation of complex
detector systems in nuclear physics and high energy physics.

Practical lectures

Simulation of different types of detectors using software tools for detailed simulation of the interaction
of subatomic particles with matter (GEANT) and fast simulation of the efficiency and resolution of
detector measurements (Delphes). Demonstration of basic concepts and practical work in the laboratory
with the selected prototype detectors. Preparation of a project and / or seminar paper related to either a
(sub)detector currently active in one of the high-energy physics experiments, or one of the emerging
technologies being developed for detectors that are planned for future experiments in high energy
physics.

Recommended literature

e D. Green, The Physics of Particle Detectors, Oxford Press, 2008.

e S. Tavernier, Experimental Techniques in Nuclear and Particle Physics, Springer, 2010.

e C. Grupen, I. Buvat, Handbook of particle detection and imaging vol. 1 & 2, Springer,
2012,

e Ilpemio3u 3a U3rpajilby KOMIUIEKCHUX JETEKTOpa y OKBUPY Mel)yHapoaHuX Konabopanuja

Number of active classes Theory: Practice:
4 1

Methods of delivering lectures

Lectures, computer/software exercises, independent student work through reading research papers,
discussion and presentation of materials. Independent student work in the application of software tools
and presentation of results.

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




