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AGENDA
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• the LAPPD question is pending 
since too long

• sharing knowledge, analyze 
together within a community as 
wide as possible as a way to
overcome the pending 
question

 Understand if LAPPDs are 
adequate, reliable, mature for 
use in particle/nuclear 
experiment 
 Time properties in detail?
 Adequate for single 

photon detection ?

The organizers from EIC 
community, fully open to a larger 
Community in view of common
interests
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ABOUT SINGLE PHOTON DETECTORS 
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3 families (grouping by technologies)

Vacuum based PDs
 PMTS (SELEX, Hermes, BaBar DIRC, NA62)
 MAPMTs (HeraB, COMPASS RICH-1 forward region, LHCb upgrade, GlueX, CLASS12,

Panda forward-RICH)
 Hybride PMTs (LHCb)
 HAPD (BELLE II aerogel-RICH)
 MCP-PMT (BELLE II barrel: TOP detector)
 LAPPDs – large size MCP-PMTs, development ongoing 

Gaseous PDs
 Organic vapours - in practice only TMAE and TEA (Delphi, OMEGA, SLD CRID, CLEO III, …)
 CsI and open geometry (HADES, COMPASS, ALICE, STAR, JLAB-HALL A)
 CsI and MPGDs (PHENIX HBD, no imaging, NEW: COMPASS RICH-1 2016-17 upgrade)

SiPMs
 Silicon PMs (not used so far in any experiment)

 radiation hardness , intrinsic noise
 cooling to moderate them  more material, complexity
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Time resolution (σ)

 PMTs, MAPMTs >/~ 0.3 ns
 MCP-PMT <100 ps
 SiPM <100 ps
 MWPCs >/~ 20 - 400 ns 

 FE dependent, ballistic deficit implications (*)

 MPGDs ~ 7-10 ns (INTRINSIC)
(*) COMPASS – Gassiplex 400 ns, ballistic def. 50%

APV25 20ns, ballistic def. 25%

Effective QE range
 Vacuum-based devices & SiPMs

λ > 300, 250, 200 nm

 Gaseous devices (CsI):
λ < 205 nm 

 On-going studies with H-ND
λ < 200 nm, still preliminary 

stage

LAPPD w-s, 21 Mrach 2022 Introduction                             Silvia DALLA TORRE

A FEW WORDS ABOUT SINGLE PHOTON DETECTORS 
cont.

Operation in magnetic field

 PMTs, MAPMTs, HPMTs  NO

 MCP-PMT ~YES
 MWPCs, MPGDs YES
 SiPM YES

COSTS

 Gaseous (*) - $   (0.2-0.4 M / m2)
 MAPMTs - $$  (0.5-1 M / m2)
 SiPM - $$  (0.8-1 M / m2)
 MCP-PMT - $$$ (???)

 LAPPD  - $$  (0.8-1 M / m2)
(*) UV: gas system, mirrors more DEMANDING 
expensive 
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PMTs & MAGNETIC FIELD
LHCb

Impressive mag. shielding

Nevertheless:
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correction 
for B

COMPASS

Individual soft iron shielding 
B < 2 mT (external B ~ 20 mT)

P. Abbon et al., NIMA 616 (2010) 21

A. Papanestic, RICH 2013
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A FEW WORDS ABOUT SiPMs 1/2
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Room temperature
NOT an option !
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From recent literature
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SiPMs

• @ – 30 oC
• With annealing

Compatible with 
integrated fluence
~ 1011neq/cm2  ?
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A FEW WORDS ABOUT SiPMs 2/2
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A dedicated effort for application at EIC by a cluster of INFN groups
 SiPMs from different producers mounted on a RICH prototype

 Part as received
 Part irradiated
 Part irradiated and thermal annealing cycle

 Performance in a test beam
 Coupled to specific FE r-o:

 ALCOR, developed for DarkSide
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Hoping in a fruitful 
workshop,

Thank you for
accepting our invitation
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