
dRICH 2025 Test-beam

Nice collaboration involving about 30 persons from 10 INFN groups
1 week as main user + 1 week as parasitic user ansured an effective beam time 
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Pressurized gas

Aerogel



Photon Detection Unit
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dRICH Sensors

75 m

50 m

Spad size vs photon yield

FInalization of the engineering of the SiPM optimized layout

UV enhanced with fast signal

Custom: lower 
cross-talk probability

Custom: lower 
pile-up probability

Custom - UVE
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A manufacturer error prevented 
the use at the 2025 test-beam
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RDO Timeline
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RDO Readout Chain

5M. Contalbrigo ePIC TIC Meet ing,  December 15th, 2025



RDO Validation
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Firmware Design
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dRICH Readout

Insert the RDO into the readout chain (replacing a stack of 11 KC705 commercial FPGAs)
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Setup Concept
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Experimental Setup
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Preliminary Results

RDO: 9 validated, 1 damaged during preparation, 1 VTRX+ connection was foulty during test -beam

8 RDO successfully synchronized and operated in different conditions
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Temperature Scan

Able to run at different DCR levels, despite the temporary implemented IPbus protocol can sustain only 1Gb/s 

Scan in temperature and SiPM overvoltage to study signal over background and stress-test DAQ
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Pressurized RICH

Flanges re-worked to mount a suitable quartz window and get the CE safety certification for vacuum up to 3.3 bar  

Compare C2F6 with
other radiators,

e.g. Argon 

in a close gas circuit
(minimum leaks) 
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Pressurized Chamber

ePIC target value

3x  inputs

exhauts

inlet

Vacuum pump

First successful comparison among alternate gas mixtures

+Ar

Tested gas:
    C2F6

      Ar
    C4F10

  C4F10 – Ar mixture   
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ePIC Readout Validation 
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ePIC Readout Validation 

C2F6 at 1 bar 
SiPM + ALCOR + RDO readout

Argon at 2.5 bar 
MAPMT + ALCOR readout
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First successful test of SiPM+ALCOR+RDO readout chain and direct comparison with reference MAPMT system  
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Real Scale Prototype
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Aerogel demonstrator

CFRP Layer 
composition

Mirror mounting and holder

Under 
Construction

CFRP layer samplesJLab

Engineering of  all the mechanical details pursued with the real-scale prototype (eRD102 milestone)
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Detector Box
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Gas volume sealed by a large-area quartz window
Several inlets/outlets for gas dynamics study 
Compatible with the existing detector boxes
  Different mounting point mimicking the curved surface at ePIC
Baseline for future detector box upgrades
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Real-Scale Prototype

19M. Contalbrigo ePIC TIC Meet ing,  December 15th, 2025



Real Scale Prototype

Saddle + Platform for safe operations (pseudorapidity scan with beam and cosmic tests)

Being prepared for safety handling, gas operation validation and a cosmic campaign prior of 2026 test -beam

dRICH submitted two joined requests for beam time at CERN in May-July:   

   -  2 weeks at PS (mixed hadron beams < 12 GeV/c) with pfRICH        10-24 June 2026

   -  1 week ar SPS (mixed hadron beams > 20 GeV/c) with pfRICH + LFHCAL
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Conclusions

The 2025 test beams have been a driving force in the dRICH development

Test-beam campaign in 2025: 

   Implementation of RDO in the dRICH readout chain 
     successful commissioning in different experimental conditions
  
   Deploiment of a eco-friendly station for gas performance validation
     successful test of alternate gases at various pressure
 
 
Test-beam campaign in 2026: 
    
   Realization of PDU in the final layout 
     ALCOR 64 
     UVE SiPM
     FEB+RDO stack

   Real-scale prototype
     off-axis optics
     layout conformed to ePIC
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