q\\\\ Stony Brook A

r Center for Frontiers

UIllVGI'Slty in Nuclear Science

CPAD 2025 overview



-

1) enperimemt.

P i
. S

)
LA AN
A SRS AN

e N

1

=
‘-
@
s
‘-
o b
Gl
o
N
QD
Q)
1%
Sl
=
1"
=
—
——

The

_::_W»

I

ty (CFNS)

IVersSl

Stony Brook Un

CPAD



OAK RIDGE

National Laboratory

A\ BERKELEY LAB

Argonne &

NATIONAL LABORATORY

2= Fermilab

SANTA CRUZ INSTITUTE
OR PARTICLE PH S

FOR PARTICLE PHYSIC
UCGSANTAICRUZ

Yale

¢ Brookhaven { D

ePIC Institutions at CPAD

Jefferson Lab

INFN

\\\\ Stony Brook
University

National Laboratory Center for Frontiers

In Nuclear Science

CPAD 2025 overview Stony Brook University (CFNS) 2



u12 tlks 1 pt

—

e ———ee— o _ —_—
La— —_— == —— — —— —_— —

Production of Vessel and Mirrors for the pfRICH Detector at the EIC

~ All explicitly refeﬁrencing ePIC, the EIC, or EIC-generic R&D efforts

Global Mechanics Challenges for Materials and Structures in Future Collider Detectors

Beam Test Results of SiPM-on-Tile Calorimeter Prototypes Toward the ePIC Forward Calorimeter

Development of Thin Gap GEM-uRWELL Hybrid Detectors at Jefferson Lab

Design and characterization of the FCFD chip for strip AC-LGAD readout

Innovative Back-Side llluminated SiPMs (BSI-SiPMs): first results from the IBIS project

AstroPix: Low power high voltage CMQOS active pixel sensors for future space and collider experiments

LFHCal for ePIC Detector at EIC Plans for EIC generic R&D based on MPGD technology

Performance of AC-LGADs for ePIC and beyond Generic Hardware Platform for future high-bandwidth detector readout

High performance RICH detector concept with HRPPD sensors for EIC Generic R&D

The ePIC Detector HEP Instrumentation Synergies
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EIC Large Area Sensor
(LAS), modification of
ITS3 sensor with S or 6
RSU forming staves as the
basic building elements for
the Outer Barrel and the
Tracking Disks

HRPPDs for Cherenkov
imaging and Time-of-Flight

for pfRICH

: 4 -
3
4
.
.

planar double
amplification (GEM &
HRWELL) modules & 2D-
strip readout for the MPGD
outer trackers and disks

SiPM as Photonsensors
in crystal calorimetry for

ePIC: an innovative, state-of-the-art detector

e
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O. Hartbrich

first-time full-size
| CALICE-like calorimeter
in collider experiment in

the forward HCal

First use of SIPMs as Photonsensors

in a RICH for the dRICH

First time use of

backward endcap ECal

.‘
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Use of ASTROPIX in
Calorimetry for the
imaging barrel ECal

AC-LGAD in a collider
detector for barrel and
forward endcap ToF
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https://indico.global/event/14966/contributions/135417/

ePIC@CPAD

Calorimeters

Hadronic
Calorimeters

Solenoid Magnet

Trackers

Electromagnetic
Calorimeters

Tracking

Particle
Identification

Readout / DAQ
RICH / PID
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3o TOF Separation Regions (combined o; = 35 ps)
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Momentum [GeV/c)

Barrel TOF - Test Beam at FNAL
FCFD chip for strip AC-LGAD

efficiency: N(amp>threshold)/Ntrack E
>_

S. Wu et al.

- Hit efficiency
la=s
3 0
cas

FNAL Preliminary

Resolutions

Y [mm]

- 0, = 39 ps

0. = 14 um

\)

~100% over the full area,
no gap between strips
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https://indico.global/event/14966/contributions/132618/attachments/63210/121991/130825_AC_LGADs_CPAD2025.pdf
https://indico.global/event/14966/contributions/132624/attachments/63262/122115/FCFD_CPAD2025.pdf
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prICH PID # /g;mf '"°r L. B. Havener

|
fRICH vessel acchived S .
i | 68 HRPPDs in pfRICH
. prICH mirrors
e v vt Very good time resolution for single photon
£ e detection (~ 30ps)

osmirt 44 ﬁl oo FTRHTRT T
i g&# Reached 90’
0.84 #:

0.82

by J reflectivity

0.8 i i —=&— Coating 28 M1
T'*" —a— Coating 47 M2 (Purdue)
0.78 - 5 —=&— Coating 47 M5 (Lexan)
—#— Coating 48 M2 (Cleaned) HRPPDS With
o7eii e o b Loy Lo b b L
al B L ™ P 75 % geometric efficiency, 1.625 mm
pad pitch, QE_peak = 40 7 @ 450 nm

) Curved mirror development (ongoing)
C-J Naim
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https://indico.global/event/14966/contributions/135365/
https://indico.global/event/14966/contributions/133750/

Calorimeter
ePIC LFHCal P. Garg

Scintillator tiles with silicon photomultipliers
(SIPMs) coupled to them

First Batch of Hamamatsu SiPMs
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Test-beam 2025@CERN (19th Nov. 2025)

Energy resolution for electrons should be fully contained

ePIC Barrel Imaging Calorimeter
for electron-pion separation

M. Jadhav

Layered Pb/ScFi technology
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AstroPix: silicon séhsor with
900x500 pm2 pixel size

Capture a 3D image of the shower
AstroPix va will provide a few ns time resolution

from 22-122 keV in ~907 of pixels
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https://indico.global/event/14966/contributions/133854/
https://indico.global/event/14966/contributions/133767/attachments/63140/121881/AstroPix_CPAD_MJ_07OCT2025.pdf

Irackers

K. Ghanvo

Thin-gap GEM-pRWELL
Test beam campaigns @ FNAL (2023) and @ JLab (2025)
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o, better than 150 um in a wide range
of the impact angle of the incoming

particle

I Active area 36 cm

Active area 33 cm
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X-strips: Residuals vs. track angle ( 6)
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3 mm honeycomb

uRWELL GEM

readout PCB drift

cathode

cross-section view of thin-gap GEM-pRWELL detector
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Efficiencies of 967, and 98/, are achievable

with 1.0 mm and 1.> mm gaps, respectively  Agsembly start week of Oct.13th = Completed by December 15th
Transfer b Ar:C02:1C4H10 (20:7:3=3)

UWRWELL Barrel Quter Tracker

uURWELL-ECT | |uRWELL-BOT| |AC-LGAD Barrel| | CyMBaL | |[uRWELL-ECT
\

SVT Endcaps SVT Barrels | [SVT| | SVT Endcaps| | AC-LGAD Endcap

L / s v'.h'r.

MRWELL / CapaSh readout PCB: Front view

Plan to test performance in beam in Spring-Summer 2026
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https://indico.global/event/14966/contributions/133412/

DAQ / Readout

FL_1 streaming DAQ for EIC

Performance: All 56

optical links have been
verified at 25.78125 Gb/s
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FELIX PCle readout card enabling
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S. Tang et al.

Performance: 28 (24+4) links @ 25 Gh/s
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https://indico.global/event/14966/contributions/133639/attachments/63153/121907/Generic%20Hardware%20Platform%20for%20future%20high-bandwidth%20detector%20readout.pdf
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