PID WG Update

conveners: Roberto Preghenella (INFN Bologna), Tom Hemmick (SBU), Frank Geurts (Rice Univ.)

ATHENA Monthly Meeting — June 3, 2021



Update since last meeting
» PID Working Group has met weekly (May 17 - 31)

Identified main detector proponents & gathering regular updates

B field impact on forward RICH

performance
Low-p TOF

Low momentum PID at High B-field

(GridPix)
mRICH
dRICh
DIRC

DAQ
LGADs for TOF-PID

SiPM for RICH optical readout

Pressurized argon for the gaseous RICH

Chandradoy Chatterjee
(INFN)

Estimate how the field lines of the IP6 proposed magnet

affect PID performance in the forward RICH

Wengqing Fan (LBNL)

Murad Sarsour (GSU)
Christopher Dilks (Duke)
Joe Schwiening (GSI)

Prakhar Garg (SBU)

Greg Kalicy (CUA)

Alexandre Camsonne (JLab)
Wei Li (Rice)

Roberto Preghenella (INFN)

Francesco Noto (INFN)

Simulation & performance studies
Simulation & performance studies
Advice on design, simulation, performance issues

Gathering DAQ requirements from PID WG
simulation & performance studies, design, cost estimate
etc.

R&D on SiPM as an option for the readout of the forward
RICH

mechanical studies and simulations for a pressurized

argon vessel for the forward gas RICH

https://indico.bnl.gov/category/369/
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PID detector updates

technology/implementation updates

DIRC

mRICH

dRICH

GridPIX

TOF

LGAD

B Field maps B-field impact on SiPM for RICH
RICH readout
Pressurized Ar LAPPD



https://indico.bnl.gov/category/369/
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Current Status & Plans

weekly “flash” updates from all participants
O incl. new ideas and developments
m  GridPix, SiPM, LAPPD, high pressure Ar
O  most have been covered at least once
Performance in Magnetic Field
m B-field maps available
O impact on forward PID: dRICH
O low-p TOF PID (coordination w/ tracking)
O impact on DIRC pending more details on placement
Software
O implementations in (standalone) G4 (DIRC, mRICH,
dRICH)
O implementations in fun4all (DIRC, LGAD, mRICH,
dRICH); dd4hep ready?
DAQ

O  request to provide #channels, data rates, etc.

This month:

O  converge on implementations of final designs

Timeline overview

Draft

Cost

preliminary setup and tests mm
I {
Executive board Implementation .
formed of final designs
Timeline overview
Draft
Cost
Full design test Final plots
August Il September | October |
I Final draft ]
Final design
completed

https://eicip6.slack.com/archives/C02133BCQLV



https://indico.bnl.gov/event/11795/contributions/49730/attachments/34566/56075/20210517_LowMomentumPID.pptx
https://indico.bnl.gov/event/11796/contributions/49948/attachments/34734/56412/36398abc-5ab2-4869-8aa6-1cc2f68917cc.pdf
https://indico.bnl.gov/event/11796/contributions/50091/attachments/34737/56414/ATHENA-PID_20210524_dallatorre_LAPPD.pptx
https://indico.bnl.gov/event/11796/contributions/49949/attachments/34729/56422/53836722-9cba-4afe-90c9-fff0590b864a.pdf
https://indico.bnl.gov/event/12028/contributions/50291/attachments/34868/56673/b167cde7-6fd7-4719-a518-baf6b4b7d294.pdf
https://indico.bnl.gov/event/11795/contributions/49745/attachments/34574/56087/EIC_IP6PID_051721_wenqing.pdf
https://indico.bnl.gov/event/11796/
https://indico.bnl.gov/event/12028/contributions/50294/attachments/34871/56677/20210531-DIRCAT-Greg.pdf
https://indico.bnl.gov/event/11796/
https://indico.bnl.gov/event/11795/contributions/49746/attachments/34575/56085/chchatte_IP6_17052021.pdf
https://lists.bnl.gov/pipermail/eic-ip6-det-pid-l/2021-May/000014.html
https://eicip6.slack.com/archives/C02133BCQLV

Reminder: PID requirements

30 1r/Kl/p separation Detector techniques/technologies
e forward (p/A going): up to 50 GeV/c o lowps -
e backward (e- going): up to 7 GeV/c o dE/dx (GridPix TPC)
. o TOF (LGAD)
e central region: up to 10 GeV/c .
e mid PT
o quartz Cherenkov (DIRC)
Challenges - areogel Cherenkov (dRICH, mRICH)
e radiation hardness, B field, timing e high p;
resolution o gas Cherenkov (dRICH)
e material, integration, services, gaps
e simulation, performance e photodetectors
o CAD vs. GEANT o SiPM
o LAPDD

o MCT-PMT



