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COMPASS: COmmon Muon and Proton Apparatus

for Structure and Spectroscop
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Experiments with muon beam: Experiments with hadron beams:
COMPASS - | (2002 - 2011)
Spin structure, Gluon polarization Pion polarizability
Flavor decomposition Diffractive and Central production
Transversity Light meson spectroscopy
Transverse Momentum-dependent PDF Baryon spectroscopy
COMPASS - Il (2012 - 2020) ...
DVCS and HEMP Pion and Kaon polarizabilities
Unpolarized SIDIS and TMDs Drell-Yan studies 3
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COMPASS: COmmon Muon and Proton Apparatus

for Structure and Spectroscopy
The COMPASPectrometer

A 60metre longfixedtarget experiment

Muon Filter 2

Muon Filter 1
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COMPASS: COmmon Muon and Proton Apparatus

for Structure and Spectroscopy
The COMPASPectrometer

A 60metre longfixedtarget experiment with two stages

s

SM2
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Muon Filter 2

Muon Filter 1
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COMPASS: COmmon Muon and Proton Apparatus

for Structure and Spectroscopy
The COMPASS RICH

Hadronldentificationin amomentumrange3-55GeVc

gas: C4Fq

Muon Filter 1
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COMPASS: COmmon Muon and Proton Apparatus

for Structure and Spectroscopy
The COMPASS RICH

Beam pipe

GAS RADIATOR
C4F10
n=1.00135 /

gas: C,Fy,
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MWPC+Csl| Photon Detectors
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MWPC+Csl| Photon Detectors

UV - photon Cathode Wires
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MWPC+Csl| Photon Detectors
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lon BackFlow(IBF) > 50%
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photocathodeaging
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COMPASS RICH-1 PD UPGRADE .

for COMPASS run 2016

y
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MWPC's —MPGD-based PDs
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MWPC's — MPGD-based PDs 4 new detectors of 600 mm x 600 mm
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The new hybrid MPGD concept for RICH-1

For the firsttime of ahybrid MPGDLarchitectureused iInPDs

of single photons i runningexperiment.
(Result of 7 years of dedicated R&D)

StrongIBF suppression thanks window

A Staggeredonfiguration Wires
A Micromegas cs
The goalsIBF < 5% \

Operationalsettings
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GEM: Gas Electron Multiplier

by F. Sauli (1997 CERN)
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i { GEM foil

wu

4 SOpm Kapton

Innovative feature: easily shaped to match the experimental
requirements.

"Standard GEM": 70 um wide holes with 140 um pitching, etched in a
triangular pattern on 50 ;m copper-clad kapton.
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MPGD: Micro-Pattern Gaseous Detectors

THGEM-based Photon Detectors

Novel detector technologies based on P@tolitography
techniques (started in the '90s)

Thick GEN (THGEMS):
regular pattern of holes with:

e thickness t=0.2-1mm
e holediameter d=0.2-1mm
® hole pitch: P=0.4-2mm o

e rim width: r=0-0.1 mm mﬁgﬁfa@jg_"]é[:] =

2017/12/19 Study and optimization of a hybrid MP@®Rsed detector of single photons Leonardo Benj&irnuto



MicromegasMicro-meshGaseousstructure

Drift electrode

Thinparallelplate avalanchecounter.
mesh very closeb(Q+150em) to the
anode defines the multiplicatiogap.

Micromesh

~ kV/cm
| l few mm
e > 10kV/cm o / »
[ ~ 100pm stiip

lon-blockingcapabillity
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