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Possible LAPPD applications for the EIC 
• mRICH / pfRICH: low dark noise, ToF capability (vs SiPMs)

• DIRC: expected to be more cost-efficient (vs other MCP-PMTs)

• dRICH: problematic, because of the magnetic field orientation

mRICH / pfRICH either DC-coupled or Gen II, 10cm formfactor 

DIRC DC-coupled, 10cm

DIRC: 12*3*2 = 72 HRPPDs totalpfRICH sensor plane: 68 HRPPDs totalmRICH: 68 HRPPDs total

m(pf)RICH   DIRC     dRICH 

~9.5m along the beam line 



FY22 milestones completion    

Talk: CPAD 2022

Talk: CPAD 2022

Talk: ICHEP 2022

Talk: ePIC GD/I Mtg

See also appendix B.1 in FY23 proposal

https://indico.bnl.gov/event/17072/contributions/70453/attachments/44779/75528/CPAD.pdf
https://indico.bnl.gov/event/17072/contributions/70460/attachments/44778/75527/ayk-2022-11-30-cpad-workshop.v01.pdf
https://agenda.infn.it/event/28874/contributions/169540/attachments/94707/129765/ayk-2022-07-09-ichep-lappd-talk.v01.pdf
https://indico.bnl.gov/event/17534/contributions/69696/attachments/43982/74280/2022-10-24-epic-gdi-meeting.v01.pdf
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Beam test at CERN, October 2022 



DC-coupled HRPPD evaluation  
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• Setup was commissioned mid December
• Saw signals, confirmed small charge sharing

• Then HRPPD #4 got broken
• Expecting #6 after Argonne tests



FY23 R&D plan



HRPPD packaging & pixellation      
• Techtra produced a second (thinner) 3” HRPPD anode base plate prototype
• Flatness is a bit of an issue, but plating became better
• Will see both parts at Incom & BNL in ~two weeks

Goal: variable pixellation “on demand”, potentially different for pf(m)RICH & DIRC 



HRPPD front end electronics      
• Consider departing from WFD ASICs and switching to ToA/ToT(ADC) ones
• EICROC: a solution for AC-LGAD ToF layers, supported by the EIC project
• Will have a joint meeting with the experts beginning of March



HRPPD-to-ASIC interface      
• Have a number of options how to interface EICROC-like electronics
• Use Samtec high density compression interposers?
• Fallback solutions: soldering or conductive epoxy gluing



• Recently upgraded to 3T max field
• This campaign: 2x LAPPDs & 1x HRPPD

Magnetic field measurements in Argonne

• Reference {B, a} configurations for 
pfRICH, mRICH, DIRC & dRICH provided 

Talk by Zhengqiao

Proposed measurement program

https://indico.bnl.gov/event/18436/contributions/73243/attachments/46041/77826/MagneticField_ePIC_measurement.pdf
https://indico.bnl.gov/event/18438/contributions/73252/attachments/46087/77924/2023-02-15-argonne-lappd-magnetic-field-tests.v04.pdf


FY23 milestones & FY24 preview    



FY23 budget



EIC leadership meeting with Incom Inc.
• Site visit on 01/12/2023
• EIC: Elke Aschenauer (remotely), Silvia Dalla Torre, Thomas Ullrich, Craig Woody, AK
• Incom Inc.: management team including Michael Detarando (CEO), LAPPD research team 

led by Michael Minot 

Indico page: https://indico.bnl.gov/event/18093/

• Now: prepare a “staged” EIC / Incom contract for the next ~18 months:
• Specifications (EIC), SOW (Incom)

• Phase I: finalize remaining R&D to the extent needed

• Will be critical for the rest of the contract

• Will partly depend on the outcome of the March e-endcap RICH review

• Will to a large extent depend on the success of the “configurable LTCC pixellation” exercise

• Phase II: procure 4-5 HRPPDs

• Phase III: perform bench tests and beam test evaluation well ahead of the CD-2 review

eRD110 blessing is required by EIC Project 

https://indico.bnl.gov/event/18093/


Risk mitigation strategy

(1) Make EIC specs a requirement for sensor production
(2) By now we know the expected costs
(3a) We convinced ourselves Incom can scale the production
(3b) Will order five tiles by end of 2023 and see the spread (as confirmed on 01/12/2023)



Other news
• “EICROC for EIC HRPPD/MCP-PMT photosensors” meeting will take place in March 2023
• A definitive “yes or no” assessment 

• If “yes”, work out R&D / PED plan together with eRD109  

• LAPPD Workshop #3 will take place in April 2023
• Special topic: ASIC electronics

• LAPPD #144 (late delivery from FY22) received at BNL as a four-month rental
• HRPPD #4 got broken over Christmas and was shipped back to Incom
• Expecting HRPPD #6 as a replacement after Argonne magnetic field tests

• BNL team ordered a Menlo Systems femtosecond laser for LAPPD research


