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BIC Simulation Flow
1. GEANT4 Simulation (edm4hep::SimCalorimeterHit)

– Simulated calorimeter hit – edm4hep::SimCalorimeterHit

– Storing hits per fiber in 1cm z-slices for each grid cell

– Each hit has contributions that could come from separate 

particles

2. Regrouping (edm4hep::SimCalorimeterHit)

– edm4hep::SimCalorimeterHit storing one hit per MCParticle for 

each grid cell 

– One hit contribution per z-slice only: Each hit contribution 

sums together all contributions for a z-slice belonging to the 

main MCParticle. This also encodes a time series.

3. Attenuation (edm4hep::SimCalorimeterHit)

– Same structure as Regrouping, but attenuated to the end of 

the detector

– Will store 2 structure corresponding to the positive and 

negative ends of the detector
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BIC Simulation Flow (continued)
1. GEANT4 Simulation (edm4hep::SimCalorimeterHit)

2. Regrouping (edm4hep::SimCalorimeterHit)

3. Attenuation (edm4hep::SimCalorimeterHit)

4. Conversion to pulse 

(edm4eic::SimCalorimeterPulse)

– One pulse per MCParticle

– SiPM waveform library

5. Combine pulses

(edm4eic::SimCalorimeterPulse)

6. Fold in noise pulses here?

7. Digi: 

edm4eic::SimCalorimeterPulse 

→ edm4eic::RawHGCROCHit

4. Don’t use pulses

(edm4eic::SimCalorimeterHit)

5. Combine hits

(edm4eic::SimCalorimeterHit)

6. Fold in noise hits

– Harder to do as we’d have to store it as 

CaloHitContribution

7. Digi:  

edm4eic::SimCalorimeterHit 

→ edm4eic::RawHGCROCHit

– This algorithm becomes heavy as it needs to 

do all pulse shapes + noising + combining

Option 1 Option 2
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SimCalorimeterPulse initial proposal

▪ Modifications to consider:

– OneToMany to SimCalorimeterPulse?

– OneToMany for MCParticle to allow for combining pulses?

– Or can we do without this structure?

https://github.com/eic/EDM4eic/pull/106

https://github.com/eic/EDM4eic/pull/106
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SimCalorimeterPulse current proposal

https://github.com/eic/EDM4eic/pull/106

https://github.com/eic/EDM4eic/pull/106
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o edm4eic#101: adds raw hit from 
HGC/CALOROC chip

‒ Conversation now largely 
converged!

‒ For discussion: possible 
change before merge

› Change amplitudes 
from vectors to array 
+ template no. of 
samples

› Is this supported by 
our PODIO version?

› Any template 
examples?

‒ Has implications for analyzers 
downstream…

https://github.com/eic/EDM4eic/pull/101
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Backup | Updated BIC plan 

edm4hep::

SimCalorimterHit

1. Attenuation

2. Conversion to Npe

3. Pulse generation

(Can be broken down into 

 more “SimCalorimterHit”s.) 

edm4eic::

(Sim)TimeSeries(1)

Combining

  pulses(2)

edm4hep::

TimeSeries

Adding noises(2)

edm4hep::

TimeSeries

Digitization

edm4eic::

RawHGCROCHit

Reconstruction

edm4eic::

CalorimeterHit

Target date:

End of May

Target date:

End of June

Target date:

End of April

(Will probably keep “CaloHitContribution”)

o Notes:
1) Possible new addition to 

data model, will develop 
proposal

2) Can reuse Simon’s work 
for pulse combination, 
adding noise



Backup | Updated LFHCAL plan 

o Notes:
1) Can reuse either Minho’s 

or Simon’s work
2) Can reuse Simon’s work
3) Can reuse Minho’s work

edm4hep::

SimCalorimeterHit

Photoelectron or 

Landau-functor pulse 

generation(1)

edm4eic::

TimeSeries

Apply dead 

map

edm4hep::

TimeSeries

Adding noises(2)

edm4hep::

TimeSeries

Digitization(3)

edm4eic::

RawHGCROCHit
Reconstruction

edm4eic::

CalorimeterHit

Target date:

End of May

Target date:

End of June

Target date:

End of April

edm4hep::

TimeSeries
Combine pulses 

across cells(2)
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