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o While at ORNL: discussed how we might 
extend our current digitization routine to 
better emulate actual HGCROC

‒ In particular, 2 major pieces currently 
missing:

a) Ability to apply dead maps and turn 
off specific channels

b) Ability to robustly inject noise 
during digitization

‒ Both will be critical for LFHCAL (and 
others) TDR studies

o Light purple box: where we would add nodes 
to the algorithmic flow to enable these
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SiPM Emulator
‒ Note that Dima started work towards this 

in PR #1064 
‒ Generates waveform from input simulated 

“hit”
 (i.e. total deposited energy in a cell)

‒ Noise would be injected here
› Could implement such that:

+ Provide a map/matrix of where 
to apply noise

+ Some functional form of the 
noise to apply

‒ Need option to turn off individual channels 
here
 (For calo.s which gang together signals 

downstream)
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https://github.com/eic/EICrecon/pull/1064
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Naïve Digitizer
‒ Integrates over waveform with some 

specified precision
‒ Useful for benchmarking/debugging

 Could potentially be implemented as 
a benchmark/plugin

HGCROC Digitizer
‒ Needs option to sum signals before 

digitizing
› Could be a separate algorithm

‒ At minimum, would get maximum from 
SiPM signal

› Can be expanded later to include ToT 
and ToA info
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Dead Map Applicator
‒ Could be implemented similar to noise 

injection in the SiPM emulator
› i.e. a map/matrix is provided which 

indicates which channel are to be 
killed

Signal Summation
‒ Here is where the LFHCAL would gang 

together channels into superchannels
› Possibly likewise for the BIC

‒ For LFHCAL, should go before digitizer

Hit Reconstruction
‒ May need new reconstruction algorithm to 

combine ToT, ToA, and ADC
‒ Note: summation currently handled here
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Notes on Data Types
‒ May need new types in data model to 

implement this properly
› e.g. an HGCROCRawHit which has ADC, 

ToT, and ToA
› Or a SiPMSignal which encodes the 

waveformm

Food for Thought
‒ Are there additional checks to build in to 

make sure the right collections are being 
fed into the right factories?

› Possibly add a char_t to index which 
detector the hit belongs to?

› Might be tricky to generalize, though…
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Calo Data Model Discussion

o Right: summary of identified data model 
and reconstruction needs/wants from 
January CM

‒ c.f. this summary of the CM 
discussion for more details

o Since then: there has been some 
discussion, but so far no additional data 
model needs have been identified

‒ e.g. BEMC team identified need for 
including attenuated hits from 
right/left side of BEMC for threshold 
studies

Identified Data Model Needs

‒ Improved truth-Cluster connections

Identified Reconstruction 
Needs/Wants

‒ Clustering implemented in all 
systems

‒ Cluster splitting/merging
‒ ML Integration
‒ Digitization noise, noise-masking 

and system-specific digitization 
model implementations

‒ Better neutral identification
‒ Easier access to janadot output

Identified Simulation 
Needs/Wants

‒ Enhanced realism in BEMC 
implementation and 
implementation of end-of-sector 
box material

‒ Dedicated studies of HGCROC vs. 
waveform digitizer in BEMC

‒ Physics-driven performance studies 
for nHCal

‒ Update ZDC default to SiPM-on-tile
‒ Enhanced realism in pECal 

implementation
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https://docs.google.com/document/d/15CVrvJhCz4gW3f4ZJVn21hF_fhVwDp6GKl1ADvvHay8/edit#heading=h.7ayzeobbpyvr


Calo Data Model Discussion | Overview

February 21st, 2024 ePIC Computing & Software Meeting, Derek Anderson 8

Legend:

= Digitization
= Assocation
= One-to-one relation
= One-to-many relation
= DD4hep
= EICrecon

* Saved to EICrecon output 
by default
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o Right: Slide from Shujie & Joe for 
C/S meeting on February 7th

‒ Calo situation very much 
parallels the TrackerHit → 
MCParticle discussion

‒ As far as I can tell: discussion 
hasn’t converged yet…
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Backup | edm4hep::RawCalorimeterHit
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Backup | edm4eic::Protocluster
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Backup | edm4eic::Protocluster
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Backup | edm4eic::Cluster
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Backup | edm4eic::ReconstructedParticle
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Backup | edm4eic::MCRecoClusterParticleAssoc.

o Note: seems to associates cluster to particle 
associated with highest energy cell
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