
Gaseous Detector for Muon Spectrometer
Current state of the art

Shikma Bressler  |  CEPC 2025 | November 6-10, 2025

1https://www.weizmann.ac.il/particle/bressler/

https://www.weizmann.ac.il/particle/bressler/


The role of ’s in HEPμ

Shikma Bressler  |  CEPC25 | November 6-10, 20252https://www.weizmann.ac.il/particle/bressler/

https://www.weizmann.ac.il/particle/bressler/


The role of ’s in HEPμ

Shikma Bressler  |  CEPC25 | November 6-10, 20253https://www.weizmann.ac.il/particle/bressler/

https://www.weizmann.ac.il/particle/bressler/


 Interaction & Detectionμ
• ’s are Minimum Ionizing Particle (MIPs) 

• Traverse thought the entire detectors 

• -spectrometers are placed at the external layer 

• Large area coverage  expensive  gaseous detectors

μ

μ
→ →
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Gaseous Detector Technologies
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ATLAS - LHC 
• From ATLAS Muon TDR, 1997 
• Physics requirements
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 ~hundred m / hit→ μ

 Radiation hardness & rate capabilities→
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ATLAS - LHC 
• From ATLAS Muon TDR, 1997 
• Physics requirements
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 ~hundred m / hit→ μ

 Radiation hardness & rate capabilities→
 Sharp turn on curve→

 Fast response & fast elx decision→
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ATLAS - LHC 
• Gaseous solutions 
• Long lever arm for sufficient banding  

in the magnetic field 
• Two technologies for triggering 

• RPC - Barrel 
• TGC - Endcap 

• Two technologies for precision 
• MDT - Barrel & Endcap 
• CSC - Inner Endcap
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ATLAS - Trigger & Reco. scheme
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• Reconstruction 
• From inner tracks extrapolated to muon 

stations and corrected with MDT 
segments 

• Muon segments extrapolated to inner 
tracks 

• Trigger 
• LVL 0 - hardware based 
• High LVL - software
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CMS - LHC
• From CMS Muon TDR, 1997 
• Physics requirements
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 Material to block other particles→
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CMS - LHC
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• Gaseous solutions 
• Technologies used for tracking and triggering 

• Drift Tubes - Barrel 
• CSC - Endcap 
• RPC - Barrel & Endcap
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ATLAS - HL-LHC
• Higher luminosity 
• Higher background 
• Higher radiation 
• &aging 

• ATLAS upgrade in two phases 
• Phase I - New Small Wheel 
• Phase II - TGC EI, MDT to sMDT,  

new RPC, elx.
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CMS - HL-LHC
• Higher luminosity 
• Higher background 
• Higher radiation 
• &aging 

• CMS upgrade 
• iRPC, GEM, elx.
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Future
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Future
• Nothing decided yet 
• All options are on the table 
• continues development of most gaseous detector types 

• Higher precision 
• Towards pico second timing 
• Better stability 

• New production techniques 
• New materials 
• Detailed comparison of the different  

technologies under identical conditions
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