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Experiment ATLAS / 1

Observation and measurements of vector-boson scattering at the
ATLAS detector

Authors: Ondfej Penc!; Collaboration ATLASN°"

! Ceské vysoké uceni technické v Praze

Corresponding Author: ondrej.penc@fjfi.cvut.cz
The scattering of electroweak bosons tests the gauge structure of the Standard
Model and is sensitive to anomalous quartic gauge couplings. In this talk, we
present recent results on vector-boson scattering from the ATLAS experiment
using proton-proton collisions at 13 TeV of center-of-mass energy at LHC. This
includes the observation of ZZ, WZ and same-sign-WW production via vector-boson
scattering along with a measurement of VV production in semileptonic final
states. The results can be used to constrain new physics that manifests as
anomalous electroweak-boson self interactions. Finally, Predicted cross

sections for electroweak scattering of two same-sign W bosons in association
with two jets are compared for a number of Monte Carlo configurations

PBSPro batch system na sunrise

Author: Zdenék Hubacek'

! Ceské vysoké uceni technické v Praze
Corresponding Author: zdenek.hubacek@fjfi.cvut.cz

Zakladni informace jak pouzivat batch system na clusteru sunrise

RDataFrame - novy zpusob analyzy dat v TTree

Author: Zdenék Hubac¢ek'

! Ceské vysoké uceni technické v Praze
Corresponding Author: zdenek.hubacek@fjfi.cvut.cz
Novy zpusob analyzy dat (T Tree):

ROOT’s RDataFrame offers a high level interface for analyses of data stored in TTrees, CSV’s and
other data formats.

In addition, multi-threading and other low-level optimisations allow users to exploit all the resources
available on their machines completely transparently.

Talks in English / 5
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The ALICE Forward Diffraction Detector

Corresponding Author: rojassol@fjfi.cvut.cz

ALICE (A Large Ion Collider Experiment) is an experiment placed at point two of the LHC acceler-
ator and was suited to study mainly the Quark-Gluon Plasma properties, having excellent particle
identification capacities. During Run-2 of the LHC the ALICE Diffractive (AD) detector was installed
to extend the pseudorapidity coverage of ALICE to increase the capacities to trigger diffractive and
ultraperipheral events. This detector consists of two plastic stations, made of two layers of plastic
scintillator pads, placed in forward regions on each side of the interaction point.

The ALICE experiment is making a significant upgrade of its detectors and systems during the sec-
ond long shutdown (LS2) of the LHC. The Forward Diffractive Detector (FDD) is the upgrade of AD
to fulfil the new requirements of the LHC conditions and the new ALICE environment. FDD keep
the same geometry and placement of its predecessor but with improvements in materials used for
its construction and will be part of Fast Interaction Trigger system.

Teorie a fenomenologie / 6

b-dependent BK in all its beauty

Author: Marek Matas’

! Ceské vysoké uceni technické v Praze
Corresponding Author: matasma2@fjfi.cvut.cz
I focus on a thorough review of the BK formalism starting with a simplified derivation of the equa-

tion, then going over some of its features including how it relates to the observables and ending with
its application to the b-dependent processes and cases of heavy nuclei.

Talks in English / 7

A Fixed-Target Program at the LHC: where do we stand ?

Author: Barbara Antonina Trzeciak’

' CTU FNSPE
Corresponding Author: trzecbar@fjfi.cvut.cz
This talk will review the physics opportunities which are offered by a next generation and multi-
purpose fixed-target program exploiting the LHC beams in order to study pp, pd and pA colli-
sions at ~ 115 GeV as well as Pbp and PbA collisions at ~ 72 GeV. These opportunities span spin,

heavy-ion, nucleon-structure and astroparticle physics. The possible implementations will be also
discussed.

Talks in English / 8

Hydrodynamics in heavy ion collisions: what, how and why?

Author: Turii Karpenko1
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' FJFI CVUT
Corresponding Author: jurii.karpenko@fjfi.cvut.cz

I'll provide a (hopefully informative and mildly entertaining) theoretical overview of what “hydro-
dynamic approach for relativistic heavy-ion collisions” is, some pieces of stories behind it, discuss
how (and when) does it work and where does it break, and what is its current status in the heavy
ion community.

Assessment of Various Standard-Model Phenomena Awareness at
t ~ 13.8 Ga and Non-Vanishing Net-Baryon Density at the WEJCF

Experiment - 4th Edition

Author: Robert Li¢enik'

' CTU FNSPE
Corresponding Author: robert.licenik@fjfi.cvut.cz

Many phenomena that we observe in today’s matter-dominated Universe have been described to
great precision by the Standard Model. However, the awareness about various phenomena remains
questionable and therefore a set of studies has been conducted between years 2017-2019 at the WE-
JCF experiment to assess the magnitude and differential distributions of this awareness.

This presentation will carry out a fourth edition of this evaluation towards better understanding the
state of the Universe at ¢ = 13.79 + 0.02 Ga and at non-zero net-baryon density. Awareness as
a function of multi-cellular structure composition, subject of interest, ethnic/national background
and hydrogen-monooxide/ethyl-hydroxyl-based compound ingestion will be presented, hopefully
bringing mankind to new and unprecedented heights.

Teorie a fenomenologie / 10

Struktura protonu

Author: Dagmar Bendova'

! CTU FNSPE

Corresponding Author: bendodag@fjfi.cvut.cz

Dle teoretickych predpovédi a experimentalnich pozorovani se proton sklada z tzv. partont - kvarka
a gluont, které nesou frakce jeho podélné hybnosti. Hustoty téchto konstituentii jsou popsany
partonovymi distribu¢nimi funkcemi (PDF). Ty vsak pfedstavuji pouze 1D obrazek struktury nuk-
leonu. Zahrnutim dalsich proménnych, jako je naptiklad pfi¢na hybnost ¢i poloha partont, muzeme
ziskat informace o 3D struktufe nukleonu a pokusit se tak zodpovédét nékteré ze stale nevytfesenych
otazek kvantové chromodynamiky, napf. jak jednotlivé partony pfispivaji k celkovému spinu nuk-
leonu ¢i jeho hmotnosti. V prezentaci si pfedstavime nejen PDF, ale i dalsi distribu¢ni funkce pro
partony, pfiblizime si, co popisuji, co z nich miZeme zjistit o struktufe a vlastnostech protonu a v
jakych procesech a na jakych experimentech je miizeme méfit.

Studenti tretiho ro¢niku / 11
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Systematicka nepresnost slozeni kosmického zareni interpreto-
vaného z méreni hloubek maxim sprsek rdznymi Monte Carlo
generatory

Author: Karolina Syrokvas™°™

Corresponding Author: syrokkar@fjfi.cvut.cz

Kosmické zareni, tedy castice proudici z vesmiru, je nejstar$im znamym zdrojem vysokoenerget-
ickych castic. Tyto Castice, nazyvany primarni, interaguji s pozemskou atmosférou, ¢imz davaji
vzniknout spr$ce sekundérnich ¢astic. Studiem sprsek, hlavné veliiny nazyvané hloubka maxima
sprsky, je mozné urcit pivodni energii a typ primarni Castice, tedy i celkové slozeni kosmického
zateni. Toho lze dosdhnout pomoci porovnavani naméfenych dat s vysledky simulaci sprsek kos-
mického zateni pomoci riiznych Monte Carlo generatort. Pro vysoké energie, fadové od 10185 eV,
jsou vsak tyto simulace zatizeny systematickymi nepfesnostmi zptisobenymi nepfestnostmi ohledné
hadronickych interakci, ke kterym béhem sprsek kosmického zafeni dochazi. Cilem mé bakalaiské
prace je urcit systematické nepiesnosti slozeni kosmického zareni interpretovaného z méfeni hloubek
maxim spriek riznymi Monte Carlo generatory.

Experiment STAR / 12

Méreni jetové substruktury v pp srazkach na experimentu STAR
Author: Georgij Ponimatkin™"

Corresponding Author: ponimgeo@fjfi.cvut.cz

Jetova substruktura hraje klicovou roli pro pochopeni evoluce jetu ve vakuu a v kvark-gluonovém
plazmatu. Ocekava se, Ze s pomoci téchto proménnych dokazeme piesnéji identifikovat vliv média
na vyvoj jett. V tomto talku ukazu prvni vysledky méfeni Soft-Dropped pozorovatelnych log(kr),
2g apr,p v zavislosti na vzdalenosti A R mezi subjety.

Talks in English / 13

Tips and tricks with RooFit - Tutorial

Author: Leszek Kosarzewski'

' Czech Technical University in Prague
Corresponding Author: kosarles@fjfi.cvut.cz

RooFit is a flexible fitting and data modelling package, which is a part of ROOT data analysis frame-
work. It offers advanced features like multidimensional and constrained fits as well as simultaneous
fits to multiple datasets. Fitting function components can be easily visualized and plotted along
with full uncertainty propagation. In addition, various tests can be applied, which include: x?,
Kolmogorov-Smirnov and calculating pulls.

This tutorial will present some of these features of RooFit, which can be easily applied to a variety of
fitting problems. It will include a hands-on excercise. A basic knowledge of Root is preferable for the
tutorial and it requires a RooFit enabled ROOT installation in order to actively participate.

Studenti tretiho roc¢niku / 14
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Study of multiplicity dependence of quarkonium production in
pp collisions

Author: Emanuel Bezanyi™™"

Corresponding Author: bezanema@fjfi.cvut.cz

Our universe has begun with the Big Bang. After the Big Bang a highly dense state of matter was
created that we call Quark Gluon Plasma. It is a mixture of deconfined quarks and gluons which are
elementary particles as we know today. Quarkonium states can be used to study the properties of
such QGP, because they are expected to dissociate at a very high temperature reached in the QGP.
This provides insight into the conditions present in the early Universe.

In this presentation, basic information about quarkonium states like J/1) and T and their different
excited states will be presented. Various aspects of quarkonium interaction with the QGP will be
discussed, including suppression and regeneration. Recent results will also be presented. Further-
more, basic quarkonium production models will be discussed. Finally, the results of recent studies
of quarkonium production dependence on charged particle multiplicity at RHIC and LHC will be
shown along with relevant model predictions. A new study of Upsilon production vs. charged par-
ticle multiplicity, using a large dataset of p+p collisions at /s = 500 GeV recorded by the STAR
experiment, will be proposed.

Experiment STAR / 15

Study of pi+pi- and K+K- production in central exclusive processes
with the STAR detector at RHIC

Author: Tomas TruhlaF!

' CTU FNSPE
Corresponding Author: truhltom@fjfi.cvut.cz

We shall report the measurement on central exclusive production processes pp — pXp through
Double Pomeron Exchange mechanism in proton-proton collisions at RHIC with the STAR detector
at /s = 510~GeV. The centrally produced particles were reconstructed in the central detector and
identified using the ionization energy loss and the time of flight method. The diffractively scattered
protons moving intact inside the RHIC beampipe after the collision were measured in Roman Pots
detectors allowing full control over interaction kinematics and verification of the exclusivity. Results
in the form of invariant mass distribution of centrally produced 77~ and K K~ pairs shall be
presented.

Experiment ATLAS / 16

Vypocet korekce k urceni presné polohy dopredného detektoru
v experimentu ATLAS

Author: David Gan¢ar¢ik!

! Student
Corresponding Author: gancadav@fjfi.cvut.cz
AFP je systém polovodicovych detektort vzdalenych vice nez 200 m od centralniho detektoru AT-
LAS. Protony, které se v interakci nerozpadly, prostupuji systémem magnett a lze teoreticky pred-

povédét, kde detektor zasahnou. Uréeni pfesné pozice je proto dilezité pro dalsi analyzu naméfenych
dat.
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Experiment ALICE / 17

Photoproduction of J/ in ultra-peripheral collisions

Author: David Grund™°

Corresponding Author: grunddal@fjfi.cvut.cz

The aim of this presentation is to introduce the J/{ photoproduction in ultra-peripheral collisions.
Measurements of the cross section for the J/{ photoproduction have the potential to help us un-
derstand the structure of nuclei and hadrons or give a signature of gluon saturation. An energy-
dependent hot-spot model, which can model the energy dependence of this cross section in case of
both p-A and A-A collisions, is presented. The motivation for further measurements of the cross sec-
tion for the incoherent J/{ photoproduction clearly emerges from the existing results of the model.
Besides, some historical remarks regarding the measurements of the structure of a proton are given,
namely the description of deeply inelastic scattering and the parton model.

Studenti tretiho ro¢niku / 18

Vliv modifikaci modelii hadronickych interakci na vlastnosti sprsek

kosmického zareni

Corresponding Author: dennenik@fjfi.cvut.cz
Kosmické zateni patii do té casti fyziky, ktera stale obsahuje mnoho nezodpovézenych otazek. Jed-
nou z téchto otazek je chovani sprsek zptisobenych srazkou primarni ¢astice se zemskou atmosférou.
Energie takovych srazek jsou mnohem vétsi nez energie na urychlovacich, a tak nejsou vlastnosti
takovych interakci pofadné prozkoumany a popsany. K nastinéni jejich chovani se proto pouzivaji
ruzné Monte Carlo generatory sprsek.
Mym tikolem je v jednom takovém generatoru, s ndzvem CONEX, vytvofit spriky s riznymi po¢ate¢nimi

parametry a nasledné porovnavat jejich nagenerované nejhlavnéjsi veli¢iny (napt. hloubka maxima
nebo pocet mionu), které se v zavislosti na danych pocate¢nich parametrech méni.

Experiment ALICE / 19

Electromagnetic dissociation in UPC

Author: David Horak®

! Ceské vysoké uceni technické v Praze
Corresponding Author: david.horak@fjfi.cvut.cz

TBA

Studenti tretiho roc¢niku / 20

Heavy-ion collisions and Lambda hyperon polarization

Author: Ondfej Lomicky™"™

Corresponding Author: lomicond@fjfi.cvut.cz
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Heavy ion collisions lead to formation of a relatively new state of matter where quarks and gluons
are deconfined - the quark-gluon plasma. The collisions at different energies enable exploration of
different regions of the QCD phase diagram. Phase transitions between hadronic phase and the QGP
are still not thoroughly explored, especially the critical point, where the phase transition is changed.
Furthermore, the resulting fluid from non-central heavy ion collisions may have a strong vortical
structure. Recent measurements show that A and A hyperons, produced in Au + Au collisions,
have a positive polarization of the order of few percent. This phenomenon is consistent with some
hydrodynamic predictions and it opens new direction in the study of the hottest, the least viscous
and the most vortical fluid ever observed.

Studenti tiretiho ro¢niku / 21

Studium produkce c-kvarki v jetech

Author: Jitka Mrazkova™ o™

Corresponding Author: jitka.mrazkova@fjfi.cvut.cz

Studium jetti pfedstavuje jednu z klicovych pozorovatelnych ve vysokoenergetickych proton-protonovych
srazkach, kde testuje nage znalosti kvantové chromodynamiky. V jadro-jadernych srazkach hraji pak

jety zésadni roli jako tzv. tvrda sonda pfi studiu vlastnosti kvarkovo-gluonového plazmatu. Prezen-

tace bude zaméfena na jety, které pochazeji z ¢ kvark,. Po uvodu do problematiky budou pfed-
staveny zakladni typy soucasnych jetovych algoritmt.. Zavére¢na ¢ast prezentace bude vénovana
méfeni produkce c-jetl v proton-protonovych srazkach v experimentu ALICE na urychlovaci LHC

a souvislostem tohoto méfeni s tématem bakalarské prace, ktera je zaméfena na studium c-jett v
experimentu STAR na urychlovac¢i RHIC.

Studenti tietiho roc¢niku / 22

Studium studené jaderné hmoty pomoci ptivabnych hadroni

Author: Michal Svoboda'

' FJFI CVUT
Corresponding Author: svobom74@fjfi.cvut.cz

Pfi srazkach tézkych jader na urychlovacich ¢astic jako je naptiklad RHIC (Relativistic Heavy Ion
Collider) v USA nebo LHC (Large Hadron Collider) ve Svycarsku vznika stav hmoty nazvany kvark-
gluonové plazma, ve kterém se nachazeji dekonfinované kvarky a gluony. Stejnym stavem si prosel
Vesmir kratce po Velkém tfesku. Kvark-gluonové plazma (QGP) nemizeme studovat pfimo, nybrz
vyuzivame jeho projevy pomoci naptiklad jaderného modifika¢niho faktoru nebo eliptického toku.
Pro popis QGP, které vznika ve srazkach tézkych iontt je nutné pochopit efekty zptisobené pfitom-
nosti jader, jez nazyvame efekty studené jaderné hmoty (CNM efekty). Pro zkoumani téchto efektt
nam slouzi srazky proton-olovo (p+Pb) na LHC nebo proton-zlato (p+Au) a deuteron-zlato (d+Au)
na RHIC.

Experiment ALICE / 23

Muon Forward Tracker pre experiment ALICE

Author: Diana Krupova ™

Corresponding Author: krupodia@fjfi.cvut.cz
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Muon Forward Tracker bude novy kremikovy detektor pre experiment ALICE na LHC, ktory je
na ALICE instalovany pocas sucasného Long Shutdown 2. Predstavim jeho jednotlivé sucasti, pro-
ces jeho uvadzania do prevadzky a vlastnd pracu na testovani kvality a vlastnosti pouzivanych
polovodicovych ¢ipov.

Experiment STAR / 24

Studium substruktury jett v Au+Au srazkach vexperimentu STAR

Author: Monika Robotkova™°™*®

Corresponding Author: robotmon@fjfi.cvut.cz
Studium jett, kolimovanych sprsek hadront, slouzi jako dobry nastroj ke zkoumani vlastnosti horkého
média barevné nabitych kvarki a gluonii nazyvaného kvark-gluonové plazma, které vznika ve srazkach
tézkych iont pii vysokych energiich. V prezentaci bude diskutovana substruktura jet v Au+Au
srazkach studovanych experimentem STAR na urychlovac¢i RHIC se zaméfenim na pozorovatelnou
zg, neboli Jet Splitting Function. Tato pozorovatelnd mize byt urcena pomoci techniky SoftDrop,

ktera spociva ve zpétné deklasterizaci jetu. Dale budou v prezentaci pfedstaveny rizné metody
odectu pozadi.

Experiment ALICE / 25

Europska strategia casticovej fyziky 2020

Author: Katarina Kiizkova Gajdosova'

' CTU FNSPE
Corresponding Author: gajdokat@fjfi.cvut.cz

Europska strategia casticovej fyziky 2020

Experiment STAR / 26

STAR Zero Degree Calorimeter

Author: Jan Vanék!

' Nuclear Physics Institute, Czech Academy of Sciences
Corresponding Author: jan.vanek@fjfi.cvut.cz

Zero Degree Calorimeter (ZDC) is one of the detector sub-systems of the STAR experiment in
Brookhaven National Laboratory. The first part of this presentation will provide a brief descrip-
tion of the design of the ZDC and also its importance for experimental data acquisition and analysis.
The second part of the presentation will focus on maintenance, calibration and operation of the ZDC
during the data acquisition period. Such maintenance is typically a duty of PhD. students as a service
task. Currently the ZDC is serviced by students from FNSPE and NPL

Page 8
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Experiment STAR / 27

Evoluce jetu

Author: Josef BobekY°

Corresponding Author: bobekjos@fjfi.cvut.cz

V prezentaci se budu zabyvat evoluci jett. JelikoZ se zabyvam inkluzivnimi jety, tak mym cilem je
popsat u¢inny prufez pro tyto jety a to pomoci konvoluce partonové distribu¢ni funkce, i¢inného
prufezu pro nepruzny rozptyl a fragmentac¢ni funkce.

Studenti tietiho ro¢niku / 28

Méreni anizotropniho toku na experimentu ALICE

Author: Daniel Mihatsch™°"

Corresponding Author: mihatdan@fjfi.cvut.cz

Vlastnosti kvark-gluonového plazmatu vznikajiciho v ultrarelativistickych jadro-jadernych srazkach
muzeme studovat riznymi metodami. Jednou z hojné pouzivanych sond je méfeni anizotropniho
toku provadéné mimo jiné na experimentu ALICE na Velkém hadronovém urychlovaé¢i v CERN.
Prispévek poskytuje stru¢ny ivod do metody méfeni anizotropniho toku, zavedeni zakladnich pojma
a definic a zafazeni do kontextu ostatnich pouzivanych metod na zakladé informaci, které nam tato
sonda pfinasi v porovnani s ostatnimi.

Astrofyzika / 29

Stadium chovania novej riadiacej elektroniky pre Cerenkovove
a scintilacné detektory Observatoria Pierra Augera

Corresponding Author: majerma3@fjfi.cvut.cz

Prave prebiehajtci upgrade Observatoria Pierra Augera, AugerPrime, pozostava hlavne z instalacie
scintilaénych plastovych detektorov na vrch Cerenkovovych vodnych stanic. Pridanie tohto detek-
toru vynucuje zmenu povodnej riadiacej elektroniky a celkovo jej vylepsenie.

Prezentacia bude zamerana na opis tohto upgradeu a na $tidium vlastnosti elektroniky ako st Sum
a pomer zosilnenia kanélov s vy$$im a niz$im faktorom zosilnenia v zavislosti na teplote.

Studenti tiretiho ro¢niku / 30

Aplikace femtoskopie ve srazkach tézkych inti

Author: Jakub Stérbaor

Corresponding Author: sterbjl1@fjfi.cvut.cz

Na experimentu HADES bylo provedeno méfeni HBT polomérii u srazek zlato-zlato pfi energii
1,23 GeV/nukleon pomoci korelaci jednotlivé pi+ a pi-. V nasi praci se toto méfeni snazime repro-
dukovat simulaci srazek zlato-zlato pii energii 1,23 GeV/nukleon a centralité 0-10% pomoci modelu
UrQMD.
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Astrofyzika / 31

Dipolova anisotropie a identifikace zdroju kosmického zareni ul-
travysokych energii

Author: Alena Bakalova'

' CTU FNSPE
Corresponding Author: bakalale@fjfi.cvut.cz

Vedle klasickych messengerq, jako neutrina, fotony nebo gravita¢ni vlny, je kosmické zafeni dalsim
moznym observa¢nim oknem pro studium vlastnosti vzdalenych astrofyzikalnich objektt. Jelikoz
se ale jedna o nabité Castice, smér jejich ptiletu detekovany na pozorovateli (Zemi) nekoresponduje
s pozicemi jejich zdroji. Abychom jejich zdroje mohli identifikovat, je tfeba detailnich numerickych
simulaci, které vedle interakci berou v ivahu také jeho propagaci v magnetickych polich ve vesmiru.
V piispévku budou diskutovany metody identifikace zdroja kosmického zafeni nad 10 EeV pochaze-
jici z blizkych astrofyzikalnich zdroju zohlednujici strukturu magnetického pole Mlé¢né Drahy a
vliv galaktického magnetického pole na velkoskalové anisotropie v pfichozich smérech.

Experiment ATLAS / 32

Inclusive jets at the ATLAS experiment

Author: Ota Zaplatilek'

' CTU ENSPE
Corresponding Author: zaplaota@fjfi.cvut.cz

Measurement of jets represents a unique probe of Standard Model at TeV scale. It will be discussed
results of differential cross section measurent of inclusive jets at /s = 13 TeV of anti-kt R = 0.4
jets in various rapidity ranges at the ATLAS experiment. The following topic deals with study of the
so called additional shower weights and its incluence on the above mention study.

Teorie a fenomenologie / 33

Complexity out of simplicity in atomic nuclei

Author: Petr Vesely'

' UJF AV
Corresponding Author: p.vesely@ujf.cas.cz

There exist approximately 260 stable and 2500 unstable nuclear isotopes starting from the hydrogen
up to superheavy elements with mass number ~ 290. Nuclear structure varies significantly across the
nuclear chart and, moreover, even the different energy states of one given isotope can correspond to
very diverse structures —there are single-particle or collective excitations, rotational and vibrational
states, so called pygmy or breathing modes, phenomena such as backbending, wobbling and others.
This complexity of states and phenomena arises from simplicity. At least in principle we should be
able to describe all mentioned above by studying the nuclear Hamiltonian, for which we only need
the knowledge of mutual nucleon-nucleon interactions. However, such goal remains to be one of
the most persisting and challenging problems of modern physics.
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Experiment STAR / 34

Fyzika tézkych kvarku v jadro-jadernych srazkach

Author: Jakub Ceskao™

Corresponding Author: ceskajak@fjfi.cvut.cz

Kvark-gluonové plazma je forma hmoty, ktera se mtize vyskytovat za extrémnich podminek, napfik-
lad v ultrarelativistickych jadro-jadernych srazkach. V raném stadiu takovychto srazkach mohou
vznikat tézké kvarky, které se miizou vazat do hadroni, jako jsou naptiklad T mezony. Méfenim
téchto mezonu lze ziskat informace o vznikajicim kvark-gluonovém plazmatu. Pro studium zavis-
losti vytézku T mezont je tfeba zkoumat i proton-protonové srazky, diky kterym lze urcit jadrny
modifika¢ni faktor. Prace se snaZi reprodukovat méfeni provedena kolaboraci STAR pro proton-
protonové srazky pii tézistové energii /sy = 500 GeV pomoci Monte Carlo generatori PYTHIA
a HERWIG. Z dat je poté uréena zavislost normalizovaného vytézku T mezont na normalizované
multiplicité. Vysledky analyzy dat z generatort jsou poté porovnany s predbéznymi vysledky kolab-
orace STAR.

Studenti tietiho ro¢niku / 35

Nukleace a rist nanocastic pod vlivem ionizujiciho zareni beta,
gama a fotonu UV-VIS ruznych vlnovych délek

Author: Karolina Sollova'

! FyFI
Corresponding Author: sollokar@fjfi.cvut.cz

Nanocastice jsou castice s velikosti 1 az 100 nm a oproti vétsim ¢asticim stejného sloZeni maji mno-
hem vétsi mérny povrch na jednotku hmotnosti, coz zpuisobuje jejich vétsi reaktivitu. Nanodastice
jsou pfipravovany nékolika fyzikalnimi a chemickymi metodami, fyzikalni metody jako je napfik-
lad mechanické déleni kovi, vedou k vytvoreni ¢astic s riznymi praméry, vétsinou nad 10 nm, tato
metoda je oznacovana jako top-down. Chemické metody, ozna¢ované jako bottom-up, vyuzivaji
chemické redukce soli kovi, velikost ¢astic a jejich nechténé shlukovani je kontrolovano stabiliza-
tory. Nukleace a rust nanocastic je ovlivnéna nékolika faktory, mezi které patfi napiiklad: kon-
centrace nanocastic v roztoku, pH roztoku, pfitomnost zafeni pti nukleaci atd. Cilem mé bakalafské
prace je studium vlivu raznych druht zafeni béhem syntézy nanocastic na jejich fyzikalni a chemické
vlastnosti.

Studenti tiretiho ro¢niku / 36

Miony ve sprskach kosmického zareni

Author: Antonin Kravka'

Y FyFI
Corresponding Author: kravkant@fjfi.cvut.cz

V dusledku interakce vysoko-energetickych ¢astic kosmického zateni s jadry atmosférickych plynt
vznika sprska tvofena velkym mnozstvim sekundarnich ¢astic, jako jsou elektrony, pozitrony, fotony,
miony a hadrony. Velkou c¢ast energie této sprsky, kterou zaznamename na zemském povrchu,
prenaseji jeji mionova a elektromagneticka komponenta, pficemz v diasledku vétsi pronikavosti
mioni je vyhodné studovat vlastnosti sprsky méfenim této komponenty. V datech zaznamenanych
Observatofi Pierra Augera vsak pozorujeme vétsi mnozstvi miond, nez je predpovézeno v Monte
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Carlo simulacich. Cilem této bakalafské prace je demonstrovat tento fakt za pouziti experimen-
talnich dat z Observatofe Pierra Augera a Monte Carlo simulaci a porovnat rizné modely jadro-
jadernych interakeci vzhledem k poétu produkovanych miont ve sprskach kosmického zafeni.

Experiment STAR / 37

Reconstruction of strange hadrons with KF Particle Finder

Author: Jakub Kubat'

' CTU FNSPE
Corresponding Author: kubatja8@fjfi.cvut.cz

In this contribution a method for reconstruction of strange particles using KF Particle Finder will be
introduced. It is a C++ package that employs Kalman Filter method for the purpose of reconstruction
of various particle decays and decay chains. Although it was developed initially for CBM experiment,
it was successfully implemented at STAR as will be demonstrated on results from A baryon analysis
in data from STAR’s Beam Energy Scan programme.

Astrofyzika / 38

Radiacni prostredi v blizkém okoli Zemé

Author: Véclav Vaclav Trli¢ikNere

Corresponding Authors: trlicvac@fjfi.cvut.cz, vaclav.trlicik@gmail.com

Prezentace bude zaméfend na popsani a vysvétleni jevi, zpisobujicich radia¢ni poskozeni druzicim
na Zemské orbité. Dale budou popsany rizika a nebezpeéi, ktera nastavaji v pripadé nedostatecné
ochrany. Prezentace je motivovana nékolika kapitolami mé bakalarské prace, ve které se zabyvam
testovanim radiac¢ni odolnosti chipti uréenych ke zmapovani ¢astic a energii na orbité.

Studenti tretiho ro¢éniku / 39

Kolektivne efekty v emisii suboru jednofotonovych emitorov

Author: Daniel Babjak™°"™

Corresponding Author: babjadan@fjfi.cvut.cz

Vysoky stupen kontroly vonkajsich-pohybovych i vnitornych-elektréonovych
stupfiov volnosti chytenych a laserovo uchladenych iontov v Pauliho
pasciach nam umoznuje skimat moznosti kontroly emisie neklasického
svetla z malych iontovych krystalov.

V prezentovanom experimente pouzivame ionizované atomy vapnika
40Ca™, ktoré zachycujeme v linearnej Pauliho pasci. Nasledne sme

shopni pomocou laserového - Dopplerovského chladenia dostat sa do
rezimu, v ktorom sa ionty usporiadaju do krystalickej Struktary.
Skimanim roéznych geometrickych usporiadani iontov v krystéle, zavislosti
na ich pocte, rezidualnej kinetickej energii, a nastaveni pasce, sme

schopni dosiahnut rezimu, v ktorom niekolko prirodzene jednoféténovych
emitorov prispieva nerozliSitelne do detekovaného médu svetla. Analyzou
Statistiky vystupného Ziarenia v Hanbury-Brown-Twiss usporiadani s
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jednofoténovimi detektormi pozorujeme v zavislosti na miere
nerozlisitelnosti zmenu charakteristiky vyslednej korela¢nej funkcie
druhého stupiia z anti-zhlukovaného svetla na zhlukované, ktoré podla
predbeZnej analyzy zodpoveda kolektivnej koherentnej emisii z
prispievajucich jedno-atémovych emitorov.

Teorie a fenomenologie / 40

Two-pion Photoproduction

Author: Josef Uchytil'

' CTU FNSPE
Corresponding Author: uchytjos@fjfi.cvut.cz

This talk will introduce the formalism necessary for describing the photoproduction of 77 pairs
on the proton. This may occur via several channels, six of which - both charged and neutral -
will be the main subject of this talk. Furthermore, experimental results obtained at JLab will be
discussed.

Teorie a fenomenologie / 41

Collective measurement and system disturbance
Corresponding Author: andrieli@fjfi.cvut.cz

In this presentation we will investigate a trade-off between the amount of quantum system distur-
bance and information gain. Basic theory of quantum measurement and classical information theory
will be presented. We will first show possible ways of reducing the overall system disturbance by
conveniently defining the measurement operators on two-particle systems. We will then general-
ize this result by non-distinguishable measurement. These methods will then be used to examine
the case where we have IV particles in our system. We will show that an appropriate choice of the
measurement operator set can decrease the disturbance of our system.

Experiment ALICE / 42

ALICE results on J/psi photoproduction in UPC at the LHC

Author: Roman Lavicka'

' CTU FNSPE
Corresponding Author: roman lavicka@fjfi.cvut.cz

The high flux of quasi-real photons from fast moving lead ions at the LHC allows us to study photon-
induced reactions in ultra-peripheral collisions (UPC) of Pb-Pb nuclei in a new kinematic regime.
In addition, this flux makes it possible to study J/¥ exclusive photoproduction off protons in p-Pb
collisions at the LHC. Measuring the scattering angle of the produced vector meson one can compute
the centre-of-mass energy of the photon-proton or photon-Pb scattering. It is then possible to study
with these collisions the energy evolution of the gluon content of the target.
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The newest ALICE results on photoproduction of vector meson in UPC Pb-Pb and p-Pb collisions
from LHC are presented. These results provide new stringent test to models of saturation and shad-
owing at small-x. The measurements are compared to the current models of this process.

Teorie a fenomenologie / 43

Nonlinear dynamics

Author: Tomas Novak'

' CTU FNSPE
Corresponding Author: novakt36@fjfi.cvut.cz
Non-integrable nonlinear dynamical systems posses unusually interesting characteristics in terms
of their phase space portraits, unlike of the linear dynamical system, from which they could arise
as a perturbed case. The correspondence of periodic solution between perturbed and unperturbed
case is presented as the KAM theorem in frame of Hamiltonian systems with constant energy. Un-
derstanding of classical chaotic dynamics is intended to later clarify path for study of chaotic hy-

drodynamics and even further up to relativistic hydrodynamics. Last named branch seems to be the

theory governing dynamics of quark-gluon plasma and where recently chaotic behavior has been
observed.

Teorie a fenomenologie / 44

Natural Orbitals for the Equation of Motion Phonon Method

Author: Jan Pokorny'

' CTU FNSPE
Corresponding Author: pokorj29@fjfi.cvut.cz

We discuss the use of natural orbitals as single-particle basis states for the Equation of Motion
Phonon Method (EMPM). They are obtained by computing a ground-state one-body density ma-
trix in second-order many-body perturbation theory. We focus our attention on energy and proton
point radius of 160 and show that, with respect to Hartree-Fock, the new basis improves drastically
the convergence of the two-phonon correlation energy.

45

CERN and Accelerators, what for?

Author: Karel Safafik’

! FJFI CVUT
Corresponding Author: safarkal@fjfi.cvut.cz

History of CERN since its beginning (1952-53) until today will be presented (from my personal point
of view). I will outline the possibilities for young people to be involved in this continuing adventure.
Plans for future development of the baseline facilities will conclude the presentation.
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Studenti tfetiho roéniku / 46

Syntéza prvkua

Author: Pavel Spisek™™

Corresponding Author: spisepav@fjfi.cvut.cz

V teoretické ¢asti bakalarské prace se zabyvam nukleosyntézou prvka po velkém ttresku, jaké prvky
mohly a nemohly vznikat. Nasledné je tématem tvorba tézsich prvkia jadernymi reakcemi ve hvézdach.

47

Cernobyl - serial, skute¢nost a soucasnost

Corresponding Author: vladimir.wagner@fjfi.cvut.cz

Experiment ATLAS / 48

B-physics Factories

Author: Lukas Novotny'

' CTU FNSPE
Corresponding Author: novotl23@fjfi.cvut.cz

This talk recapitulates information about the experiments dedicated not only to B meson produc-
tion.

49

Projektové praktikum

Author: Lenka Hronova¥°™

Corresponding Author: hronolen@fjfi.cvut.cz

Tato prezentace ma za cil predstavit semestralni praci letosnich ¢tvrtaka v ramci pfredmétu pro-
jektové praktikum. Zejména se bude vénovat teoretickému pozadi celého experimentu a procesu
pfiprav, které sméfuji k jeho realizaci v semestru letnim.

Experiment ATLAS / 50

CP violation in Bs -> J/psi phi in the ATLAS experiment

Author: Radek Novotny'

' CTU ENSPE
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Corresponding Author: radek.novotny2@fjfi.cvut.cz

The measurement of the C' P-violation and other physics parameters in the BY — J /9 (utp~)gp(KTK ™)
channel using data collected by the ATLAS detector from 13 TeV pp collisions at the LHC with inte-
grated luminosity of 80.5 fb~! is presented.

In addition to the C'P-violating phase ¢ and the width difference AI'y between the B meson
mass eigenstates, the average decay width I'; and the transversity amplitudes including correspond-

ing strong phases are measured. The measured values are then combined with those from 19.2 fb—*

of 7 TeV and 8 TeV data. All measurements are in agreement with the Standard Model predictions

and other LHC measurements.

51
Zahajeni

Corresponding Author: novotl23@fjfi.cvut.cz

52

EJCF vcera dnes a zitra

Author: Jaroslav Biel¢ik!

' CTU FNSPE
Corresponding Author: jaroslav.bielcik@fjfi.cvut.cz

Pohlad na uspechy EJCF za poslednej akreditacie. Predstaveni vyhladu rozvoja do buducna. Pred-
stavenie novej akreditacie oboru 2020-2030. Diskusia.

53

Propagace a WWW

Corresponding Author: jan.cepila@fjfi.cvut.cz

54

UMAT

Corresponding Author: libor.skoda@fjfi.cvut.cz
55

Urychlovani elektront plazmovymi vlnami

Corresponding Author: miroslav.krus@fjfi.cvut.cz
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Experiment ALICE / 56
p0 photonuclear production with ALICE at the LHC
Author: Gitika Bhalla'

' CTU FNSPE
Corresponding Author: bhallgit@fjfi.cvut.cz

A short summary of p0 photonuclear production in ultraperipheral collisions using heavy ions. The
creation, life cycle, signal extraction and p0 specific issues explained in a form understandable for
undergraduate students.

57

Slova na zaveér

Corresponding Author: novotl23@fjfi.cvut.cz
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