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Micropattern Gaseous Detectors Technologies

ǒ Current Trends in Micro-Pattern Gaseous Detectors (Technologies): Photolithography, 

Etching, Coating, Doping, é

ǒ Micromegas: operation and performance, ageing, discharge and breakdown, resistiveMM; 

The ATLAS NSW MM

ǒ GEM: operation and performance, ageing, discharge and breakdown, applications - CMS, 

ALICE TPC, LHCb, Totem, Compass

ǒ 2nd generation MPGD: micro-RWELL, RPWELL, Large Size Pixelized Micromegas for 

high-rateapplication, PICOSEC detector

ǒ MPGD: Manufacturing and relations with industries 
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Å Key role played by CERN EP-DT MPT workshop

Å Aspects covered by MPT:

A. New developments (MPGD structures and architectures)

B. Production for R&D

C. Production for experiments and large (large for us large but not for industry) volumes

Å CĄ TT toward industry explored/done/ongoingé

Å A & B (& C)Ą consolidating cooperation and sharing with MPT workshop

Å sharing between CERN & INFN of a DLC sputtering machine (costs and use sharing / personnel training)

Å A & BĄ TT towards/between institutes & national laboratories workshopsé
(MPT/Saclay/LNF/ LNGS/FTD Bonn/é? é)

C.I.D: the joint CERN-INFN DLC facility

Micro Pattern Technology (MPT) workshop 

Research/Development/Production of MPGD

Dedicated slides at the 

end of this lecture
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https://indico.cern.ch/event/999799/contributions/4204334/attachments/2236247/3790326/infrastructures.pdf

https://indico.cern.ch/event/999799/contributions/4204334/attachments/2236247/3790326/infrastructures.pdf
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Pulsed DC magnetron reactive PVD
New fundamental tool for substrate deposition

5 targets.

3 simultaneous deposition.

3 gas inputs:
H2,N2,CH4,C4H10,Ne,Ar etc..

300deg heater.

Å Max foil size:

-1.7m x 0.6m.

Å Useful size:

-1.7m x 0.5m.

Å Resistive layers:
-DLC, semiconductors.

Å Photocathodes:
-Metallic, DLC, B4C, GaN, 
mix?

Å Metals:
-AL, Cu, Ni, etc..

Å Budget (CERN INFN Project):

-25% INFN

-25% CERN EP/DT group

-50% CERN MPT workshop self financing 
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Development topics at MPT workshop

Laser machine on the market are still too slow and too small to compete 

with chemical etching 

Additive 
Micro-structuring

MPGD concepts/ideas compatible with micro 

printing are welcome!!!!! 
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International collaboration on MPGD 

Started in 2008 (white paper/CERN) 

Common facilities (lab/GDD, test beam/SPS) 

developments (simulation/electronics) and

workshop (MPT) @ CERN

Micro Pattern Technology (MPT) workshop 

Research/Development/Production of MPGD

GDD Gas Detector 

Development team 

R&D on MPGD, 

RD51 Support

Strategic R&D on 

MPGD (large systems, 

novel solution, 

framework and tools)

Irradiation Facilities

Technologicaldevelopments often needlargeinfrastructures

MPGD technologies spread over LHC 

experiments (existing or planned)

Thin Film and 

Glass lab

EP-DT-FS

Gas 

Group

Gas

Group

https://indico.cern.ch/event/999799/contributions/4204424/attachments/2236130/3790095/Networking.pdf

https://indico.cern.ch/event/999799/contributions/4204424/attachments/2236130/3790095/Networking.pdf
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Micro Pattern Gas Detector Family

mPIC

Micro bulk InGridMicromegas Bulk

GEM THGEM

MHSP

GLASS GEM50mm GEM

THCOBRA mRWELL

Å High Rate Capability

Å High Gain

Å High Space Resolution

Å Good Time Resolution

Å Good Energy Resolution

Å Excellent Radiation  Hardness

Å Good Ageing Properties

Å Ion Backflow Reduction

Å Photon Feedback  Reduction

Å Large size

Å Low material budget

Å Low cost

Å Χ

Å Up to MHz/mm2  (MIP)

Å Up to 105 -106   

Å <100mm

Å In general few ns , sub-ns in specific configuration

Å 10-20% FWHM @ soft X-Ray (6KeV)

Å % level sort of easy, below % in particular configuration

Å m2

All subjects illustrated by examples: 

A fully comprehensive review is impossible!

Technology share-point R&D51 


