Tabesaa 5.1 Cneundukanija npeaMera Ha CTYIHjCKOM MPOTPaMy JOKTOPCKHX CTYIHja

Ha3us npeamera: AHaau3a nogaraka y Gpu3nIu BUCOKHX €HEpPruja

HacTraBHMK WM HACTABHMIIU: ap Henan Bpaﬂ,em, BHUIIIH HAYYHU CapaJlHUK

Craryc npeamera: U360pHu

bpoj ECIIB: 15

YciaoB: HeMa

I_lI/IJb npeaMera: L[I/I.]'b Kypca je Ja CTYACHTC YIIO3Ha Ca IJIaBHUM KOHLCITUMAa W METOJaMa 3a aHallu3y
CKCIICPUMCHTAJTHUX MoJaTaKa y (1)I/IBI/IHI/I BUCOKHX eHeerj a.

Hcxon npeamera: Kypc omoryhaBa cTyfeHTHMA [1a CTEKHY ONIEPAaTHBHO 3HAC O PA3IMYUTHM (azama aHammse
momaTaka y (U3WIM BHUCOKHX €HEpruja M Ja ce YIO3Hajy ca MerojaMa Koje omoryhaBajy: ONTHMAaiTHO
pa3zaBajame cuTHaIa oA GOHCKUX Ipolieca, ofpehuBame IITa je CUTHAI U IPOILEHY TOPIHIX IpaHUNa y CIIydajy
Jla CHTHaJa HeMa, KOPEeKIHjy IoaaTaka 300r edekara geTeKTopa Kao U MPOIeHy CHCTEeMaTCKUX HeonpelheHoctH,
yrnotpeOy caBpeMEHHX TEXHUKA MAIIMHCKOT y4erha Y (QU3ULU BUCOKHX CHEPIHja.

Canp:kaj npeamera

Teopujcrka nacmasa: Ilpenmet obpalyje cnenehe Teme: YBoj y Teopujy BepoBaTHONE U CTATUCTHKY, TCOPHU]jCKE
pacniozese U GyHKIHUje pacnozeiie BepoBaTHohe, MpoIeHa Tpeliaka, Kopealuje, MeToie (pUTOBama MoaTaka u
nporieHe mapamerapa, Chi-Square u Maximum Likelihood ¢wur, wunrepBanmu mosepewa,  Unfolding,
CHUMYITUpambe U IUIAaHUPAhe EKCIePUMEHTA, MPOIIeHa CHCTEMATCKUX HeoapehenocTH, Kinacudukarmja.

Ipaxmuuna nacmasa: CTyIeHTH pellaBajy caMoOCTalHO IoMmahe 3amaTke y3 KOHTPOJY HACTaBHHKA. 3a
pemraBame BehuHe mpobiema moTpebHO je mo3HaBatbe C++ wmm Python mporpamckor jeswka u kopumiheme
codrBepckor okpyxema ROOT.

IIpenopy4ena Jureparypa

Statistics for Nuclear and Particle Physics, Louis Lyons, Cambridge University Press, 1986.

Data Analysis in High Energy Physics -- a Practical Guide to Statistical Methods, eds. Olaf Behnke, Kevin
Kroninger, Thomas Schorner-Sadenius and Gregory Schott, Wiley-VCH, 2013.

Statistical Data Analysis, Glen Cowan, Oxford University Press, 1998, http://www.pp.rhul.ac.uk/~cowan/sda/

A Living Review of Machine Learning in High Energy Physics: https://iml-wg.github.io/HEPML -
LivingReview/

Bbpoj wacoBa aktuBHE HactaBe. | Teopujcka HacTaBa:0 [MpakTnyna Hactasa: 0
5

MeTtoae usBolema HacTaBe

INpenaBarma, KOHCYIITaIHje, H3pajaa qomMahnx 3a1aTtaka, CEeMUHAPCKH Pajl.

Ouena 3Hamwa (MakcumaJsnu 6poj moena 100)

Hauun npoBepe 3Hama MOTY OUTH Pa3JINYUTH :
nucmenu uenutu: 20

IIpaKkTU4Ha HacTasa: 20

npe3eHTanyja npojexra: 30

cemuHapu: 30

*MakcumaiHa aykHa | crpanuna A4 gopmara
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Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Data Analysis in High Energy Physics

Teacher(s): Dr. Nenad Vranjes

Status of the subject: Elective

Number of ECIIb points: 15

Condition: none

Goal of the subject: The aim of the course is to provide the main concepts and tools to perform
physics analysis of data in modern high energy physics experiments.

Outcome of the subject: With course completion, student will obtain a working knowledge in
different stages of data analysis in modern high energy physics experiments. In particular students
will learn: the methods that allow optimal separation of signal and background, how to determine
signal with maximum likelihood fits or estimate upper limits, how to correct the data for detector
effects, how to evaluate systematic uncertainties, and how to use machine learning techniques.

Content of the subject

Theoretical lectures: The course covers the following topic list: Introduction to probability and
statistics, Theoretical Distributions - Probability Density Function, Error propagation, Correlations.
Parameter estimation, Chi-Square and Maximum Likelihood fits, Confidence intervals, Unfolding
problems in particle physics, Simulation and planning of an experiment, Dealing with systematic
uncertainties, Classification.

Practical lectures: Exercises, homework assignments and mandatory problems. For some of the
problems, knowledge of C++ or Python and usage of the ROOT analysis framework is necessary.

Recommended literature

Statistics for Nuclear and Particle Physics, Louis Lyons, Cambridge University Press, 1986.

Data Analysis in High Energy Physics -- a Practical Guide to Statistical Methods, eds. Olaf Behnke, Kevin
Kroninger, Thomas Schorner-Sadenius and Gregory Schott, Wiley-VCH, 2013.

Statistical Data Analysis, Glen Cowan, Oxford University Press, 1998, http://www.pp.rhul.ac.uk/~cowan/sda/

A Living Review of Machine Learning in High Energy Physics: https://iml-wg.github.io/HEPML-
LivingReview/

Number of active classes 5 | Theory: | Practice:

Methods of delivering lectures: exercises, homework assignments and mandatory problem.

Evaluation of knowledge (maximum number of points 100)
Written examination: 20

practicals: 20

project presentation: 30

seminars: 30

*maximum length 1 A4 page
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