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Looking at the next generation of experiments

To instrument large areas, gas detector technology will remain unchallenged 
In many application 
• High rate capability 
• Fast timing  
• Improved space resolution  
• High ion mobility 
are required for several applications  

Muons systems, tracking and triggering 
TPC readout 
Micropattern detectors 
… 

BUT



Today ~ 10 - 100 cubic m per detector



Input required for cross sections of gases & transport parameters 
Lack of precise data for the molecular gases involved 

Tables needed for input into gaseous detectors of the future systems 

•  Discrepancy between simulation and data at low energy 

•  Discrepancy between different experimental results

Ion. X-sect He Ion. X-sect Ar
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Detailed study on the macroscopic behaviour of 
new gas mixtures at the GIF++ to understand 
ageing issues.

Beatrice and Roberto are actively promoting and working  
in RPC ECOGAS@GIF++  and AIDAInnova 

CEPS, and partly EP, for 2019-2026 funded a number EcoGas related 
studies, and one line of research is 
“Detector performance with new environmentally friendly gases and 
new gas system (collaboration and support to experiments)” 
Dedicated to RPC

RPC Community Working on experimental optimisation 
NO SIMULATIONS —— EXPERIMENTAL DATA

EXAMPLE #1 



The RPC community has been studying the EcoGas issues since 
several years. Many publications have reported results on 
different eco-friendly gases operated on RPCs. A new kind of 
freon, HFO1234ze is the gas that at moment has been 
considered the most interesting from the RPC performance 
point of view. Anyway no information are available about its 
behaviour under long time irradiation periods. In 2019 EPDT, 
CMS, ATLAS, Alice and recently LHCb/Ship people involved in 
the studies of ECOGAS for RPCs, have defined a Collaboration 
named RPC ECOGAS@GIF++ with the goal to study the RPC 
operations with Eco-Friendly gas mixtures under irradiation at 
GIF++. Several chambers of different dimensions and gas gap 
thickness are under irradiation at GIF++ and the RPCs 
performance with HFO1234ze-CO2 gas mixtures are studied. In 
the AIDAInnova Project, the RPC ECOGAS@GIF++ 
Collaboration, with Frascati INFN and CERN groups as 
beneficiaries, is also proponent of the RPC EcoGas subtask 7.2.2 
in WP7. Davide Piccolo-INFN/Coordinator

EXAMPLE #1 



Quencher gases (often Fluor-based) for optimal performance employed  
More studies needed for non-F gas

EXAMPLE #2 



EXAMPLE #3 



Target

A study group dedicated to coordinated studies on: 

• Microscopic transport properties of “novel” gases and gas mixtures 
• Cross sections update 
• Drift, Diffusion, Ion Transport, Magnetic Field, Operation etc.. 

• Depending on the case … 
• Macroscopic behaviour for detector operations - simulations and experiments 
• Share the work across different groups 

• Prepare a ready to use compendium of useable blocks 



Contribution from:
• Anna Colaleo 

• Leszek Ropelewski 

• Eraldo Oliveri 

• Roberto Guida 

• Beatrice Mandelli 

• Piet Verwilligen 

• Raffaella Radogna 

• Marcello Maggi 

• Davide Piccolo 

• Michael Tytgat  

• Archana Sharma

A Letter of Intent to be prepared … 
within RD51 towards creating interest 
and group of activities geared towards 
future upgrades, experiments ….


