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Plan of the seminar

• Detection of different particles
• Long-lived charged hadron identification 

➢Time of flight (TOF)

➢ Ionization (dE/dx)
• Tracking

➢Transition radiation

➢Cherenkov radiation

• Real-life application: detection of antiHe at the LHCb
experiment

Новые технологии для поиска новых физических эффектов 2
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Detection of different particles

Основы физики элементарных частиц 3

• Jet in a detector

• b-tagging
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Task 1 
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Task 1 solution
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Time-of-flight detectors

Основы физики элементарных частиц 6

Types of detectors:
• Scintillators
• Gaseous
• Silicon
• Cherenkov
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Ionization (dE/dx)

Основы физики элементарных частиц 7

• Silicon detectors

• Drift chambers based on 
proportional counters
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Task 2
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Task 2 solution
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Tracking

Основы физики элементарных частиц 10

• Electron-hole pairs are created when a charged particle traverses the silicon wafer.
• Charge, collected from one particle passage is considered a hit.
• Hits are combined into tracks, using reconstruction algorithms.
• Combining several tracking stations and a magnetic field allows to measure the 

momentum of charged particles via track curvature.
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Transition radiation
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Cherenkov radiation

Основы физики элементарных частиц 12



misis.ru

Cherenkov radiation

Основы физики элементарных частиц 13

RICH detectors
RICH system of LHCb
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Task 3 
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Task 3 solution
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Real-life example: detection of 
antihelium at LHCb

Основы физики элементарных частиц 16

Following LHCb startertalk by Gediminas Sarpis

https://indico.cern.ch/event/1251835/contributions/5276056/attachments/2601085/4491210/GSarpis_StarterTalk.pdf
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Real-life example: detection of 
antihelium at LHCb
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Following LHCb startertalk by Gediminas Sarpis Likelihood function reminder

RICH detector output

https://indico.cern.ch/event/1251835/contributions/5276056/attachments/2601085/4491210/GSarpis_StarterTalk.pdf
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Real-life example: detection of 
antihelium at LHCb
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Following LHCb startertalk by Gediminas Sarpis

RICH detector signal in real data

RICH detector signal in simulation

https://indico.cern.ch/event/1251835/contributions/5276056/attachments/2601085/4491210/GSarpis_StarterTalk.pdf
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Real-life example: detection of 
antihelium at LHCb
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Following LHCb startertalk by Gediminas Sarpis

VELO detector at LHCb

https://indico.cern.ch/event/1251835/contributions/5276056/attachments/2601085/4491210/GSarpis_StarterTalk.pdf
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Real-life example: detection of 
antihelium at LHCb
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Following LHCb startertalk by Gediminas Sarpis

https://indico.cern.ch/event/1251835/contributions/5276056/attachments/2601085/4491210/GSarpis_StarterTalk.pdf
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Thanks for listening!
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