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Activities
WG2 activity is mainly related to establishing a link between DRD6 and DRD4 and DRD2, as well as fostering 

discussions on photodetector specifications (see Gabriella’s presentation):

• No photodetector Development → Task for DRD4 and DRD2

• Forum to collect needs for DRD6 → pusk to DRD4 (and DRD2)

• Discuss available photodetectors developments

• Share experience, problems, solutions regarding photodetectors used in DRD5 calo

Alberto Gola will act as temporary coordinator, while looking for a younger individual to carry out the task.

• Relevant experience in photodetectors.

• Part of DRD4 (and, possibly, DRD2)

Survey on photodetectors launched on March 3rd.
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March 2025 Survey – Common topics

Detector technologies: SiPMs are listed in most answers, but several groups are also working with PMTs and 

MCP-PMT or on all technologies

Segmentation: pixels size down to?

Standard characterization methods and how to compare photodetectors: in particular, linearity, timing 

PDE, radiation tolerance. Relevant topics: standardization, readout for low-gain detectors, VUV setup 

availability.

Radiation tolerance: in certain applications → which levels?

Readout of photodetectors: several readout options, usually ASICs, are employed. Are they optimal? How to 

choose between them?

Analog vs. Digital output: pros/cons?

Integration, packaging: what are the challenges / opportunities for the integration of sensor and readout and 

for packaging, especially for large photon-sensitive areas? Light filter in package.

Scale-up and cost comparison: in volumes. Uniformity, reliability. COTS vs. custom technologies.
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SiPM table – topics of interest

Feature Target Motivation Notes

Cell size 6 um – 10 um Linearity Low gain might be problematic for readout

VUV sensitivity 178 nm? 128 nm? Cherenkov? Liquid scint.? DRD2

IR sensitivity > 600 nm TBC

Radiation hardness TNID? TID? Define EoL performance Is single-photon sensitivity the target? Timing? Energy 

resolution?

Segmentation 1x1 mm2. Lower? TBC Requires proper interconnection technology and 

integration to readout. Also requires smaller cell size

TSV / BSI 1x1 mm2. Lower? Support segmentation Cost?

BSI Next-generation: functional Might improve VUV, radiation 

tolerance, higher IR?

What about timing performance, TRL, low gain? Is it 

really needed?

Cryogenic / low temp Is it needed? Especially after irradiation e.g. LHCB SciFi

SiPM readout Define specifications, compare 

existing ASICs to specs, readout 

for laboratory characterization

Optimal readout for a given 

application, efficient tests in the 

lab

Characterization 

methods

Standardization PDE, correlated noise, after 

irradiation, linearity, SiPMs with 

low gain

Analog vs. Digital vs. 

Hybrid

Performance, readout 

complexity, cost comparison, 

Comparison, discussion.. Single cell switch-off?
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PMT table – topics of interest

Feature Target Motivation Notes
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MCP-PMT table – topics of interest

Feature Target Motivation Notes
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Readout electronics table – topics of interest

Feature Target Motivation Notes

Optimization for a given 

detector

TBD

Feature requests TBD Linearity range

Number of channels TBD

Power consumption TBD

Radiation tolerance

Integration schemes 2.5D, 3D

Cost / channel TBD

Which technology node? Cost and performance are relevant. 
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Integration table – topics of interest

Feature Target Motivation Notes

Standard vs. 2.5D vs 3D 

integration

Performance, cost Compare / evaluate different 

approaches

Segmentation 1x1 mm2. Lower? 

High Packaging Fill Factor

TBC Requires proper interconnection technology. Cost 

analysis needed.

Cryogenic / low temp Is it needed? Reliability? Especially after irradiation e.g. LHCB SciFi
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DRD4

WP1  SOLID STATE PHOTON DETECTORS

INTRODUCTION

Rok Pestotnik

DRD4 WP1 meeting,  March 26, 2025

DRD4 R&D on Photon Detectors and Particle identification Techniques 
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WP1 deliverables
Deliverables : 

D1.1 Demonstrator of BSI SiPM array (M36) -> Alberto Gola

D1.2 Demonstrator of CMOS-SPAD monolithic sensor (M36) -> Lodovico Ratti

D1.3 Report on achieved state-of-the-art fast and radiation hard SiPMs and analysis of prospects 

(M36)

-> Rok Pestotnik

D1.4 Demonstrator of the ultra-fast SiPM with optimized readout electronics (M36)

-> Change of coordinator David Gascon -> Andreu Sanuy
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Participants
• D1.1 – BSI SiPMs

Bologna, Ferrara, Genova, Milano, Bologna, FBK

D1.2 - SSPD w new configurations and modes

Pavia, Trento, Milano, Padova,Bari,  EPFL, Ljubljana 

• D1.3 - Fast radiation hard SiPMs 

Bologna, Ferrara ,Genova, KEK, Bucharest, CERN-SY-BI, FBK, Giessen, Ljubljana, Nagoya, Padova B2, Padova, 

Perugia, SNU, Tokyo Metropolitan, Milano Bicocca 

• D1.4 - Timing of SSPD + Readout electronics

Barcelona, Bologna, Bucharest , CERN-EP, Genova, Ljubljana, Michigan, Monash, Omega, Padova, Perugia,, 

FBK, FZU Prague

FNAL, Maryland, Iowa, .... Not active
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Next WP1 meetings
Presentation of the progress, planning of next steps

• 07 Apr - 11 Apr 3rd DRD4 Collaboration Meeting

- Do you agree that Serge.Charlebois@USherbrooke.ca - currently not DRD4 WP1 member, 

join the WP1 closed meeting? 

• Wednesday, May. 14, 2025, 15h-17h CEST

https://indico.cern.ch/event/1473071/
mailto:Serge.Charlebois@USherbrooke.ca

