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Overview of present and future muon 
systems
Present →mostly gaseous detectors
• A muon system is usually all what is placed after calorimeters…
• Very large volumes (i.e. large detector surface) and relatively low rate
• Is a typical primary trigger detector →must work in real time at very low 

latency and needs a good time resolution to identify the BC
Future
• Could be partly fused with calorimeter
• Larger volumes and higher rates
• Higher speed and time resolution for increased BC rate and pileup
• Suitable for DM searches in large decay volumes
• Competition from novel low-cost solid state detectors
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Essential to study the electronics integration in the 
detector Faraday cage to exploit high sensitivity 
electronics and work at minimum threshold
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Muon system impact from ECFA

• Additional observations:
• Time resolution is requested to 

increase in any sub-system
• Muon system state of the art time 

resolution is up to 250ps/single 
gap

• Needed for Muon-ToF capability, 
identify the BC in high rate 
colliders, help with the pileup

• Muon system are often proposed 
to be used and extended as DM 
search experiments

• Pre-shower function for particle 
identification has been proposed 
in the case above

• Wire detectors are not mentioned 
in this table but there are notable 
examples of high performance 
wire chambers (e.g. sMDTs and 
sTGCs) which are suitable for 
application in future experiments
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Results of the survey – General
• 69 Institute participating

• 46 interested about  muon systems

• In 17 countries

• Interest on various technologies

• Multiple technologies per institute
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Results of the survey – Tech vs. R&D field

• Most of the technologies have a good 
number of institutes in each R&D field

• For each R&D theme, there are at least 
2 Technologies declared in average by 
the institutes

• Synergies are expected 
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Radiation hardness 10 MHz Manufacturing Technological transfer Eco resistive materials high gain Thinner layers New material

DRDT 1.1-1.3 1.1-1.3 1.3 1.3 1.3 1.1 1.1 1.1 1.3

TOTAL entries (one entry per institute) 26 29 23 23 21 30 30 19 22

MPGD 19 22 16 16 15 25 25 14 18

RPC 16 15 12 12 16 18 18 10 16

Large Volume Detectors 11 12 10 10 10 13 13 9 10

New 12 15 8 8 9 12 12 9 11

TOTAL entries (one entry per technology) 58 64 46 46 50 68 68 42 55

number of declared tech. Per R&D themes 2.2 2.2 2.0 2.0 2.4 2.3 2.3 2.2 2.5
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Consistency of the resources – man power

• Evaluation of the correlation 
between the effective Institute 
resources and the multiplicity of 
the declared fields of interest
• Personnel evaluator → permanent 

staff + 50% of non-permanent staff
• Institute interest multiplicity → # 

technologies * # R&D fields

• It looks like that most Institutes 
interest in different technologies 
and R&D fields could be 
insufficiently covered by resources

• This indicates the need for 
common D&D, construction and 
test facilities
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Present and future facilities for muon oriented institutes 
• Interest spread about several different 

facilities, technology oriented

• 1/3 of institute are not interested

• Of  the rest the majority is interested in 
extended support

• Lower the Institute proficiency higher 
the interest for common facilities
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Conclusions
• The survey indicates a wide interest for the muon systems

• Future systems will require an important R&D and industrialization

• Well distributed in between various detector technologies

• The number of FTE per R&D task seems systematically smaller than 
needed

• From the data emerges the need to pool know how in design, 
construction and test

• Similar facilities exist at CERN for MPGD rising a lot of interest

• Similar facilities would be needed for RPCs and other detectors with 
the scope of helping new experiments developers to find all what is 
needed for efficiently carrying out design, prototyping, and 
production.
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