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measurements
● charged particles; neutral – if conversion is possible

● simple registration / event time measurement (trigger) / coordinate (momentum) measurements / energy 
measurement  

application
● counters

● coordinate measurements 

inner tracker, muon detectors 

● trigger

● Particle Identification (PID)

● Imaging

can be of precise spatial resolution and/or significantly large area

EEE
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the simplest detector :)
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operation principle – primary ionization
● charged particles – primary ionization
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operation principle – primary ionization
gamma

https://physics.nist.gov/cgi-bin/Xcom/

Photo-absorption

x-section
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operation principle – amplification
● Total ionization O(100e-)

● Too small charge … but O(10) um anode wire with voltage of O(1000) V

avalanche amplification
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operation principle – gas gain

● Often α→ α-η; also Penning effect

● Proportional mode – 10e4-10e7: <A> = const

● A fluctuates of course :)

● A depends on

- gas composition 

- voltage

- pressure and temperature

Diethorn approximation:  dG/G = a dT/T – b dP/P
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operation principle – drift time
Drift velocity - electrons

Drift velocity – ions significantly slower, but 
comparable charge distributed over long 
time – negligible?..

ATLAS NSW MM
simulation

Of course also – diffusion..
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Wired detectorsMWPC

Example: CMS Cathode Strip Chambers
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Wired detectors

Significantly lower material budged

Examples: ATLAS TRT, NA62, NA64
… and many future projects

Straw trackers (see talk of Temur Enik on Friday)



10/11/23  11

Time Projection Chamber
Example: ALICE TPC
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Resistive Plate Chambers

Detector Physics of Resistive Plate Chambers
Christian Lippmann thesis 2003

Examples: 
RPCs at the LHC experiments
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MicroPattern Gas Detectors

MicroPattern Gaseous Detectors by  Rui de Oliveira (CERN) @TIPP20
23

https://indico.tlabs.ac.za/event/112/contributions/3303/attachments/1158/1568/TIPP%202023.pdf
https://indico.tlabs.ac.za/event/112/contributions/3303/attachments/1158/1568/TIPP%202023.pdf
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MPGD – GEMs @ CMS

GE1/1 installed and operational from 2021
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Technology R&D - DRD1
https://drd1.web.cern.ch/

At the moment: 138 institutes 
…

...

Starting in 2024



10/11/23  16

Wired detectors

Significantly lower material budged

Straw trackers (see talk of Temur Enik on Friday)
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