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Links

e Moznost pochopit procesy

ve srazkach €astic na urychlovaci LHC v experimentu ATLAS.

interakci Castic v testovacich svazcich pro neutrinové experimenty.

generovani atmosférickych spr§ek kosmického zareni.

interakce Castic v Casticové kamere.

ve srazkach tézkych iontl v experimentu ATLAS, kdy je produkovan top kvark.

e Moznost zapojit se do
o analyzy dat v jazycich Python ¢i C++
o simulaci €asticovych procesu -
o testovani fotonasobicu. b e R

e Pochopit néco ze statistiky, zpracovani dat, Casticové fyziky a detektoru Castlc

© O O O O

WCTE 2025 Lead GlaspEharge FReTE

Primary: p/p; E=30.0 TeV, pamcles 0.81M, steps=33, muons stable: True




Experiment ATLAS —- CERN |

computeneutrinopz(cor TMyLorentzVector lepton,
C
: MMW\ >4V1]4ﬂ/w-§
pzneutrino;

met = sqrt ( sqr(metx) + sqr(mety) ); M,\';g,\\ma émev@/
emW=80.399;
= (( sqr( m W ) - sqr( lepton.M() ) / 2 ) + (lepton.Px e SCC@“Q“'Zr
sqr ( lepton.E )- sqr ( lepton.Pz ) Vc«*e,ﬂ
= -2*k*lepton.Pz();
c = sqr( lepton.E ) * sqr( met ) - sqr( k );
e discriminant = sqr(b) - 4 * a * c;
quad[2] = { (- b - sqrt(discriminant)) / (2

Detector characteristics
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Fyzika top kvarku a - A |
e Simulace srazek proton-olovo Ci proton-proton >W< E‘wﬂ@< :j( :Z}<

e Produkce paru top kvarkd.




Fyzika top kvarku o o ,
e Simulace srazek proton-olovo Ci proton-proton >mw< :iijmw< ::ji ::}<
® LZe StUdOvat g i i i 9 ,

o produkci top kvarku v téchto riznych srazkach.
o studovat vliv riznych srazek na energeticka spektra top kvarku.
o Moznost pfedpovédét méritelnost pozorovatelnych veli€in v dalsim béhu urychlovace LHC.

e https://jointlab.upol.cz/jlo/cs/content/experiment-atlas-pozoroval-nejtezsi-kvarky-t
ypu-t-top-ve-srazkach-proton-olovo
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Fyzika top kvarku

e Simulace srazek proton-olovo ¢i proton-proton >‘LW< }m< ::ji :Z}<
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Experiment Hyper-Kamiokande a WCTE

e Nova generace neutrinovych experimentu.
e NasSe aktivity:
o Testovani fotonasobicu (PMTs)
o Simulace a rekonstrukce druhu Castic.
o Meéreni na testovacich svazcich v CERN a
analyza dat.

HyperKamiokande  Near Detector |

Mt. Noguchi-Goro

2924 m
Mt. Ikeno-Yaina
1260m water equiv.$ 1760m
l I; Neutrino bea# .; =
: 295 km / ’
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Fotonasobice pro projekt Hyper-Kamiokand

e Testovani v temné laboratofi

e Co se muzete naudit?

e Prace a HW, elektronikou,
Laserem, zpracovani dat v
Python/C++

e Budeme testovat cca 300ks!:)

Digi 2 Chan 2 :: LG-00

av
Entries 270
Me: 2716
StdDev  155.8

15500

15000
14500

14000

13500
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Current Setup

e dark box, demo board, splitter, simple holder, optical fibre from laser
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e Water Cherenkov Test Experiment, CERN
e Stavba, testovani komponent 2022, 2023.
e Ostré nabirani dat 2024 a 2025:)







e \Water Cherenkov Test Experiment, CERN.

e Analyza dat z detektoru
o aerogelové Cerenkovské detektory
o kalorimetr z olovnatéeho skla
o scintilatory a méfreni doby letu Castic
o WCTE data

e Simulace WCTE experimentu
o Castice ze svazku
o miony z kosmického zareni — pozadi

WCTE 2025 Run 1259 FWETE

uuuuu

WCTE 2025 Lead Glass Gharge CAPCTE
2 o

uuuuuu
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mmmmm

Simulace
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ACT3-5 QDC
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->Fill
->Fill(_pba,

-> FillPIDHistos("");

fabs(_tof - ptofExp

this -> FillTrigScintHistos("

else {

this -> FillPIDHistos(" nc
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> FillTrigScintHistos(" D-1i
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T
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tof);
Fill(_tof, _pba);
Fill(_tof, pbc);
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Simulace sprsek kosmického zareni




Simulace sprsek kosmického zareni

e \yvoj vlastnich simulaci
e Porozuméni procesim pruchodu ¢&astic latkou

e Moznost analyzy a rekonstrukce energie a dalSich vlastnosti sprSek pomoci Al.
o https://qithub.coml/jirikvita/myStats Toys/tree/main/AirShowers

Primary: p/p; E=30.0 TeV, particles: 0.81M, steps=33, muons stable: True
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https://github.com/jirikvita/myStatsToys/tree/main/AirShowers

Casticova kamera

MiniPix / TimePix

o  https://vnuf.cz/sbornik/prispevky/18-33-Vicha.html
Image analysis, particles selection
Energy spectrum analysis

Python

Pixelated 300 um thick Si
detector chip (256 x 256
pixels, 55 um pitch)

Detectorbias ! \ \c Re.ad-(?lltAS‘IC
voltage (~100V) ‘ \ chip TimePix
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https://vnuf.cz/sbornik/prispevky/18-33-Vicha.html
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July 11th 2022

https://www.daviddarling.info/encyclopedia/P/pion.html

Figure 1. Some early examples of pion decays observed in a photographic
emulsion in 1947. The positive pions come to rest before decaying by the

reaction r* - " + v, to give monoenergetic muons. These travel about 600
mm in the emulsion before coming to rest and decaying by the reaction " =
e* + vg+ V, to give a positron.
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https://www.daviddarling.info/encyclopedia/P/pion.html

Rozpoznavani podstruktury jetu pomoci Al

Generovani procesu v
proton-protonovych srazkach, kdy
vznikaji sprsky castic (jety)
pochazejici z riznych tézkych Castic

jako je top kvark, Higgsuv boson atd.

Rozliseni typu matefské Castice na
zaklade struktury sprsek.
Python, C++.
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Links

o 2024, JK:

(@]

https://jointlab.upol.cz/kvita/outreach/UpoutavkaBcPraciSL0O2024 JK.pdf

o 2021:

(@]

https://jointlab.upol.cz/kvita/AstroTemata2021.html

e Qutreach:

(@]

https://jointlab.upol.cz/kvita/outreach/

21
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