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Gaseous Detector lecture #4

Micropattern Gaseous Detectors Technologies
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Current Trends in Micrd?attern Gaseous Detectors (Technologieeptolithography,
Etching, Coating, Doping, &

Micromegasoperation and performance, ageing, discharge and breakosigtiveMM,;
The ATLAS NSW MM

GEM: operation and performance, ageing, discharge and breakdown, applicaid8s
ALICE TPC, LHCDb, Totem, Compass

2nd generation MPGImicroRWELL, RPWELL,Large Size Pixelized Micromegas for
high-rateapplication PICOSEC detector

MPGD: Manufacturing andelations with industries
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Current Trends in Micro -Pattern Gaseous Detectors
(Technologies)

A Key role played by CERN EP-DT MPT workshop

A Aspects covered by MPT: Micro Pattern Technology (MPT) workshop

A. New developments (MPGD structures and architectures) Research/Development/Production of MPGD
B. Production for R&D

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

_ Dedicated slides at thq
A CA TTtowardindustryex pl or ed/ done

end of this lecture

BETWEEN

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

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

A A&B A TTtowards/between institutes & national laboratorieswor ks hop s é
(MPT/Saclay/LNF/ LNGS/FTDBonn ?é é)

THE PURCHASE AND OPERATION OF A MAGNETRON SPUTTERING DEPOSITION FACILITY
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Current Trends in Micro -Pattern Gaseous Detectors
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https:/indico.cern.cfevent/999799/contributions/4204334/attachments/2236247/37%fBastructures.pdf
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https://indico.cern.ch/event/999799/contributions/4204334/attachments/2236247/3790326/infrastructures.pdf

Current Trends in Micro -Pattern Gaseous Detectors

Pulsed DC magnetron reactive PVD
New fundamental tool for substrate deposition

A Resistive layers: A Budget (CERN INFN Project):
-DLC, semiconductors. -250% INEN

A Photocathodes: -25% CERN EP/DT group
-Metallic, DLC, B4C,GaN, : :
mix? -50% CERN MPT workshop self financing

A Metals:
-AL, Cu, Ni, etc..

A Max foil size:
o targets.
-1.7m x 0.6m. 3 simultaneous deposition.
A Useful size: ‘ 3 gas inputs:
1.7m x 0.5m H2,N2,CH4,C4H10,Ne Ar etc..
' B 300deg heater.
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Current Trends in Micro -Pattern Gaseous Detectors

Development topics at MPT workshop

GEM hole example

* Chemical

| aser -
* Plasma

Laser micro-structuring | .

CO02 laser UV laser

Spiral cut

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

with chemical etching

Super Inkjet printer (SIJ-S050)

Ad d itive OSuper fine patterning

Droplet volume:0.1fl (femtoliter) ~ 10pl (picoliter)

M | Cro-structu ri N g OWide range of viscosity

Viscosity range:0.5~10,000cps (non-heated)

OLarge variety of usable fluids

:. Features

M Droplet volume:0.1f (femtoliter)~ 10pl (picoliter), Line width 0.5 4 m ~ several dozen ¢ m Smallest droplet volume !
M Viscosity range :0.5~10,000cps (non—heated) Wide range of viscosity !

M Large variety of usable fluids : Conductive ink, Insulating ink, Resist ink, UV ink, Solvent ink, Protein material, etc No special ink !

g. Patterning Example

Silver ink, L/S=1um
‘ ® @ : €
Microbtme Micro QRcode (750 ¢ m X 750 & m)

al (albui
\ Diameter=5 ¢ m, Height=20 £ m

y

MPGD concepts/ideai)mpatible with micro
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The R&D51 Collaboration: The Place!ll

Technologicaﬂevelopmentsoften needlargeinfrastructures

OTEM: GEM COMPASS: 2TGEM+mm, micromegas, GEM

NPO2/Proto DUNE-DP: LEM

CMS: GEM CMS
NA48: micromegas
ALICE: GEM LHQb: GEM, nRWELL
N/
.uﬁég/) oo F:{:’_:‘.':'_‘ CAST:; micromegas, Ingrid
R /D‘-— e International collaboration on MPGD
ATLAS: microlil ¢ g"" ‘B RAC: MSGC.CEM Started in 2008 (white paper/CERN)
S Common facilities (lab/GDD, test beam/SPS)
EP-DT MPGD technologies spread over LHC developments (simulation/electronics) and
: _ workshop (MPT) @ CERN
Detector Technologies experiments (existing or planned)

EP-DT-FS

S R&D

‘ (,

Gas SDDIGas Detector  gyategic R&D on
Research/Development/Production of MPGD  Glass lab Group ;\éeDopment tam  MpGD (large systems,
on MPGD, novel solution,
RD51 Support

=

Micro Pattern Technology (MPT) workshop Thin Film

framework and tools)
https:/indico.cern.clevent/999799/contributions/4204424/attachments/2236130/37 9089%Irking. pdf
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https://indico.cern.ch/event/999799/contributions/4204424/attachments/2236130/3790095/Networking.pdf

Micro Pattern Gas Detector Family

Micromegas B& _I\/Iic:o ld)ulk InGrid A High Rate Capability A" Up to MHz/mn% (MIP)

- —— [ A High Gain A Upto16-10°

: | e A High Space Resolution A <100m

. Pty e“’#if' - :, A Gjod Tpime Resolution A In general few ns , suls in specific configuration

& : A Good Energy Resolution A 10-20% FWHM @ softXay (6KeV)
= A Excellent Radiation Hardness

A Good Ageing Properties
A lon Backflow Reduction A % level sort of easy, below % in particular configuration
A Photon Feedback Reduction
A Large size A m?
A Low material budget
A Low cost
A X

All subjects illustrated by examples:
A fully comprehensive review is impossib
Technology sharpoint R&D51
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