
MPGD Overview and Future
Ideas for an open discussion



Disclamer

Parliamo (principalmente) di MPGD senza perché negli ultimi anni 
è quello che abbiamo imparato a fare ma non è detto debba 

essere sempre così
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Future Challenges and Prospects
§ The development in recent years of innovative gaseous detectors has been largely motivated by the 

demanding requirements of particle physics experimentation: high radiation fluxes, better position and 
multi-track resolution, survivability in hostile environments. The variety of conception of the new 
generations of devices partly fulfils the needs of existing experiments; further improvements are 
certainly crucial to allow operation at higher rates and particle multiplicities. The long-established 
competition with sensors exploiting solid state technologies, silicon micro-strips and pixel detectors has 
been a motivating factor for many innovative developments of gas-based devices, their lower intrinsic 
resolution rewarded by lesser costs and easier manufacturing, permitting to realize large experimental 
structures. While antagonist, gaseous detectors have largely profited from the implementation of high-
density sensing electronics used for the readout of silicon devices, compensating with high gains the 
lower ionization yield. However, their intrinsic resolution remains limited by statistical dispersions due 
the distance between ionization clusters, electron collection time and diffusion in the gas. Use of fast 
gases and high drift fields can improve the time response, which remains however limited to several 
nanoseconds, marginal to disentangle events produced by high-luminosity colliders.



Going Faster § Optimization: geometry, gas mixture, electric 
fields (e.g. LHCb GEM)

§ Fast Timing MPGD or MRPC: multi gap resistive 
detectors

§ Optical readout: Picosec

Proper Gas (to achieve the best 
intrinsic resolution)

Smaller Gap  in the first 
transfer to be protected 
against Double GEM 
Signals. Very important if 
you are a triggering 
system.

Smaller Induction gap to 
increase the signal current (I=-
qvd/GapInd)

A good example of detector optimization…
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C. Williams, https://indico.cern.ch/event/98658/contributions/1291608/attachments/1119123/1597001/williams-mrpc.pdf

Frascati Detector School 2018

PICOSEC, detector concept
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Going Harsher
§ The challenge is to cope spark protection resistive 

technology and high-rate capabilities

§ Find electrical solutions to evacuate the space 
charge
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2017 First Micro–resistive-well (called “SRL”)

-
Lateral current evacuation
Rate limitation 

+
The simplest MPGD
Single piece
Can be Flexible 

16/04/2019
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+
-High rate
-Simple contruction
-Could be felxible

High rate uRwell

-
-Rp should be well under control 
-Screen printing of silver embedded electrode
-Introducing low efficiency zones 
-Alignment accuracy problematic 
with large detectors

+
-High rate 
-Single piece
-Could be flexible

-
-Silver interconnects must be printed
-Accurate Screen printing difficult with large size
-Complex production

SRL + Silver Grid: called “SG” Double res layer : called “DRL”
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Silver Grid

DRL

SRL



Going Bigger
§ Performance homogeneity à R&D

§ Scalability à Technology Transfer

§ Supporting structures à material choice

§ Electronics to cope with large capacitance à optimization and integration



Networking



Our current involvement
§ Development of the BESIII Tracking System

§ Study for the IDEA Muon and pre-Shower Systems

§ Development of next generation ASIC chip

§ Detector Calibration and Simulation

§ Software Reconstruction Algorithms

§ … 



Blue Sky

Core Activities

Activities for Future


