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Session

dRICH Data Reduction Workfest
How to tag tracks in dRICH acceptance
(an interaction tagger is another thing, eh)

26 Jul 2024 @ 17:00 



Why this workfest?
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Since long time we aired the idea of a tagger able to provide 
a simple signal to curb dRICH data throughput  

an agnostic tagger just for detecting tracks in dRICH acceptance  could be built 
with something specific (dTT)  and/or using also information from other
detectors (FHCal, FEMCal, TOF , ...)

Since long time we aired the idea of smart things happening 
analysing quickly dRICH data (ML, pattern regognition, ....) 

Generally speaking, an interaction tagger for ePIC (1 
interaction/every 200 BC) is a good idea

"data reduction
algorithms integrated
with SRO DAQ
and computong"

This should be unbiased 
minimum-bias interaction 
tagger
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dRICH data throughput 

data reduction algorithms 

SRO DAQ and computing

other detectors 

something specific (dTT) 

unbiased minimum-bias interaction tagger



Interaction tagging explained with ZEUS
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(remember: @HERA hadrons went from right to left, @EIC 
they will go from left to right even if "forward" means 
always hadron direction)

Construct a minimum-bias interaction tagger to cover full 
physics in an unbiased way is a different problem

The project/TIC will follow up coordinating 
different detectors info to build such tagger

combination of BHCAL + FHCAL to start with but...



the dRICH data stream 
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see Pietro slides for more details

Back to ATHENA proposal!

• Presented full parameterization of dRICH data stream
• Main three parameters are ALCOR shutter window, "tagger data reduction factor (DRF)" and DCR/sensor
• At maximum radiation damage, with DRF=1 trhoughput is 1.4 Tbps (dRICH aggregated)
• At EIC day-0 /DRF=1/no shutter just 66.6 Gbps
• DRF=200 corresponds to physics, DRF=20 would be enough...

The dRICH data stream is not an issue, it is well understood

https://indico.bnl.gov/event/20727/contributions/94371/attachments/56156/96109/20240726-ePIC-IntTagger-dRICH.pdf
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From electronics & DAQ PDR

CURRENT BASELINE



How does it fit with ePIC DAQ?
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see Jeff slides for more details

via GTU triggers info will be 
distributed to detectors

Example with FHCal, but the 
scheme is flexible:
• other detectors
• something  originating 

from dRICH itself
• a combination (OR/AND) 

of the above

It does, no problem.

https://indico.bnl.gov/event/20727/contributions/94373/attachments/56123/96031/taggerprotocol.pptx


a dRICH track tagger? 
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see MarcoB slides  for more details

(note: in Marco's slides this proposal is called dRICH Interaxtion Tagger but during the 
meeting we rebaptized it dRICH Track Tagger = dTT)

Just in front of aerogel window
within dRICH envelope, using
dRICH readout

• Presented estimates of background
(it seems manageable)
• similar to STAR/sPHENIX event plane 

detector (speak with Rosi!)
• Simulation + miniprototypes tests +
tiles/fiber optimization + engineering 
checks neeeded
• Results by ePIC July 2025 (option
could be mentioned in pre-TDR)

promising idea, obvioulys must be 
validated  by studies. DAQ likes it 
("seems robust and close the thing")

https://indico.bnl.gov/event/20727/contributions/94374/attachments/56155/96112/2024_07_workfest-Leigh.pdf


dRICH data filtering
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see Luca slides for more details

Extensive experience from INFN RM and INFN RM-TV on algorithms deployed on FPGA and GPU
RICH know-how from NA62 pattern recogniton (NN on FPGA)

The groups are working on simulated
dRICH data, a tagger signal would complement
their work (as extra-input to seed reconstruction

https://indico.bnl.gov/event/20727/contributions/94375/attachments/56152/96106/20240726_EIC_Meeting_Ideas_dRICH_Data_Reduct.pdf


dRICH data filtering (2)
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FPGA based scheme

100 GbE+GPU based scheme

Studies with simulated data critical to define 
best solution to deploy

see Luca slides for more details

https://indico.bnl.gov/event/20727/contributions/94375/attachments/56152/96106/20240726_EIC_Meeting_Ideas_dRICH_Data_Reduct.pdf


dRICH track tagger using FHCal
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see Miguel slides for more details

FHCAL could detect tracks (at MIP level)
with high efficiency for dRICH

time resolution is ok

FHCAL can play role for both:
- "dRICH track tagging"
- minimum bias interaction trigger

https://indico.bnl.gov/event/20727/contributions/94376/attachments/56160/96119/MBtrigger.pdf


dRICH track tagger using FEMcal
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see Oleg slides for more details

Talk based on STAR experience (trigger based) and FCS experience
Stressed importance of EPD (Event Plane Detector @ STAR/sPHENIX) – dTT has similar design

re-use EPD from STAR not possibile (Elke) but dTT can offer that ("West")
FEMCal cannot distinguish between electrons and photons, but still can tag electrons not reaching FHCal

FEMCall can provide further complementing information for dRICH track tagging 
We will certainly speak with EPD experts to share know how/design ideas tetc.

https://indico.bnl.gov/event/20727/contributions/94377/attachments/56162/96122/ePIC_coll_tagging.pdf


Conclusions/Action points
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• get estimates of radiation load during "early EIC Science Program"
• dTT proposal needs to make obviousl scientific due diligence to proof the concept 

à 1 year/in time for TDR
• FHCal / FEMCal need to be quantitatve on what they can provide at DAM  level to GTU
• data filtering: test algorithms, understand between FPGA / GPU solutions
• we couldn't hear from AC-LGAD TOF  due to concurrent TOF workfest. But we will do 

(note for organizers: FPGA and GPU can work in a highly parallelized way, human beings 
not.             )

ü No data reduction need at EIC day-0. We will use NONE of all these tools immediately, we will 
tune taggers and data filtering with real data during EIC first years of operation.

ü The dRICH data throughput is something understood, manageable and we have an array of 
solutions to handle it

ü an unbiased minimum-bias interaction tagger for ePIC is a wider problem 


