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e: 5 GeV to 18 GeVp: 41 GeV, 100 to 275 GeV
p/A beam e beam

ECCE CORE

dRICH has been a 
common reference in 
the forward region

We expect it will stay

Dual Radiator RICH @ EIC
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dRICH:  effective solution, part of EIC reference detector

Radiators:   Aerogel (nAERO~1.02) +  Gas (nC2F6 ~ 1.0008)

Detector:    0.5 m2/sector , 3x3 mm2 pixel. à SiPM option
Phase Space:
- Polar angle: 5-25 deg
- Momentum: 3-60 GeV/c
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Dual Radiator RICH @ EIC

Two challenges:   cover wide momentum range  3 - 60 GeV/c
work in high (~ 1T) magnetic field
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Basic system
commissioned 
in 2021 runs

Goals:
• Study dual radiator performance and interplay
• Study specifications and alternatives for optical components
• Test alternate single-photon detection systems
• Design parameters and optimization
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dRICH Prototype

3m
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dRICH Test-beams
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New campaign to approach the design performance
1 week at SPS with 20-60 GeV/c hadron beams. + 120 GeV/c pencil proton beam

2 weeks at PS with 0.5-12 GeV/c hadron beams + 0.5-5 GeV/c electron beams
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Optical Components

M. Contalbrigo EIC_NET Meeting - 27th March 2022

Aerogel

Japanese

Russian

Acrylic windows

Optical quality characterization
Input for simulations and 
Performance optimization
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SiPM @ EIC

M. Contalbrigo

Meeting called by EIC Project 

Extensive overview by Roberto
Very positive feedbacks

Underlying question:

Synergies and/or consortium ?

- within EIC

- with LHC
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SiPM Irradiation Campaign
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TIFPA Proton
Beam Facility

Before

After

Climate chamber

Various SiPM

Collimated Beam 
109-1011 neq

Hamamatsu
FBK

Broadcom
SensL

Protective layers
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SiPM Irradiation
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Uniformate the treatment over the various SiPM

More realistic and efficient irradiation

?
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SiPM Characterization
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New motor for
Low-T operation
funded by CSNIII
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SiPM Characterization
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Directly compare post-irradiation and post-annealoing  response with reference SiPM
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SiPM and ALCOR
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Study the SiPM+ALCOR response to the single photon regime
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ALCOR Chip
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ALCOR Version 2
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Submission end of April 2022
New ASICs (~40) expected by end of July 2022

New features
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Simulation & Analysis

Collaboration with US groups
(DUKE, Stone Brooks,…)

Match prototype framework

Implement AI algorithms
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Prototype
ATHENA
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Simulation & Analysis
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Study performed within ATHENA framework

Characterization of dRICH with single particle
in vertex, true mc particle information

No noise has been included

No physics performance has been studied yet

Unexpected number of photons whit multi-particle events  requires 
consistency checks
pattern recognition algorithms

A survey on existing pattern recognition methods is ongoing

Meeting with experts from ALICE, CLAS12, COMPASS, HERMES, LHCb
being organized as kick-off brain storming
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Simulation & Analysis
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Optimization study: adjusting sub-mirror focal lengths for best focusing onto the sensor active surface   



Alternate Solutions
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Alternate sensors and readout

LAPPDs 

Streaming readout (+ AI)

MPGD + Nonadiamond powder

LAPPD

Deb’s talk

M. Contalbrigo

Challenging data troughput from SiPM
Smart (new) streaming scheme is required

INFN-GE issued a MAECI assegno di ricerca
No eligible candidates à redirected

Online AI applications for PNRR
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LAPPDs 
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Pressurized Gas 
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Merging with the dRICH mechanics meetings with BNL+Jlab 



Detector:  6x  SiPM + cooling plate + F/E electronics
Weight:   150 kg
Surface:  0.5 m2

Power:    2 kW 
Temperature range:  - 40 C (stable working point) 

+ 170 C (few-days annealing)

dRICH Mechanics
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Mirrors: carbon fiber reinforced polymer
sub-mirrors with ≤ 1m diagonal

Weight:     5 kg/m2

Surface:  15 m2

Aerogel: quartz foam
20 x 20 x 2 cm3 bricks  

Weight:   0.17 kg/brick
Surface:  200 bricks

Structure: composite material skeleton
tedlar wrap (no high-pressure)
Acrylic/quarts entrance and exit windows
Aluminum detector boxes

Few meetings with EIC management to involve
engineering manpower from BNL and JLab 
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X

dRICH Mechanics
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Revieweing specifciations and 
existing technical solutions

Structure

Cooling box

Aerogel wall

Mirrors
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Summary
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dRICH activity is making progresses in many areas (even if with different speed)

Prototype:
- qualitay assessment of components
- new test-beam preparation

SiPM:
- irradaition + annealing campaign
- detailed single-photon response characterization
- realistic and optimized protocols

ALCOR readout:
- version2 in preparation
- AI for online applications  (i.e. streming readout)

Alternate solutions:
- Study alternatives as risk mitigations
- LAPPDs
- Pressurized gas

Networking:
- Creating a collaborative net (SiPM, LAPPDs, simulation, mechanics….)


