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PICOSEC Picosec Micromegas concept

Micromegas
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éCharged particle

Cherenkov radiator: MgF, A

Photocathode: Cr (3 nm) + Csl (18 nm) = iad A
Drift gap (100-200 um): pre-amplification :
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Amplification gap (128um)
Anode

ILLUMINATED AREA:;
O0=45° i.e. 2-10mm diameter Preamplifier
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Micromegas

Bortfeldt, J., et al. "PICOSEC: Charged particle timing at sub-25 picosecond
precision with a Micromegas based detector."Nuclear Instruments and Methods in
Physics Research Section A: Accelerators, Spectrometers, Detectors and
Associated Equipment903 (2018): 317-325.

¥2 ! ndf = 73.26 / 45
i = 2.7451 + 0.0004 ns
a,=20.9 +0.3 ps
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4+ 0,=388+1.1ps
Gy = 24.0 + 0.3 ps

BASELINE DETECTOR
24ps of time resolution!
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Proved on multiple test
beams!
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https://www.sciencedirect.com/science/article/pii/S0168900218305369
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C.Aime - Muon detectors performance hadronic calorimeter trackin g system
[.Vai - R&D studies on muon detector

I\on;oznoc;c;"lder collaboration meeting 11,14 ® 60 Iayers of 19-mm steel .. ¢ Vertex Detector:

absorber + plastic * double-sensor layers

scintillating tiles; ' _ (4 barrel cylinders and
4+4 endcap disks);

* 25x25 pum? pixel Si

Picosec+MPGD ¢ 75\, Sensors.

station proposed | | ® Inner Tracker:

» 3 barrel layers and

¥ 30x30 mm? cell size;

for the Muon electromagnetic calorimeter — 747 endcap disks:
+ 40 layers of 1.9-mm W REANNE | Il — A= )] | * 50 pm x 1 mm macro-
endcap! absorber + silicon pad : B e : pixel Si sensors.

Sensors; ¢ OQOuter Tracker:

» 5x5 mm? cell granularity; JaN oy I * 3barrel layers and
4+4 endcap disks;
¢ 28% 10y + 50 um x 10 mm micro-
strip Si sensors.

Muon tracking and

timin

W
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» 7-barrel, 6-endcap RPC - | shielding nozzles

layers interleaved in the
magnet’s iron yoke;

| ¢ Tungsten cones + borated

A e cell se. polyethylene cladding.

superconducting solenoid (3.57T)
avia



https://indico.cern.ch/event/1175126/timetable/?view=standard#26-muon-detectors-performance
https://indico.cern.ch/event/1175126/timetable/?view=standard#119-rd-studies-on-muon-detecto
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International
UON Collider
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Micromegas

Muon Collider 1.5 TeV - Photon Hit Rate vs 6

Muon Collider 1.5 TeV - Neutron Hit Rate vs 6 SimUla ted
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Picosec can operate in high-rate environments and give timing information with higher precision wrt
other technologies

POTENTIALLY



https://indico.cern.ch/event/1175126/timetable/?view=standard#26-muon-detectors-performance
https://indico.cern.ch/event/1175126/timetable/?view=standard#119-rd-studies-on-muon-detecto
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R&D perspective

Cherenkov
radiator
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Still, a lot of work to do!

BASELINE DETECTOR
engineered up to a
10x10!!
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