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Setup
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q   1 neutron/event, 100k events and p = 5 GeV

q θ = 170◦ and ϕ = 45◦

§ Only Backward HCal was taken into account 
(not the whole ePIC geometry)

§ Alternating Steel and Scintilator slices

§ 10 cm. x 10 cm. Polystyrene tiles



Hit and Cluster Positions
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Simulated Hits Reconstructed Hits

Merged Hits

Reconstructed Clusters 
(Island Clustering) Truth Clusters

Events seen with no. 
of  clusters > 1



Hit and Cluster Energies
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Simulated Hits

Sampling fraction (0.0095) corrected at 
Reconstructed Hits stage



Comparison between Truth and Reco clusters
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Highest energy truth and 
reco clusters are compared 
for an Event



Scaling of the algorithm with segmentation

Subhadip Pal, ePIC Calorimetry Meeting 6

• 10cm tiles with localdistXY 15cm
• 20cm tiles with localdistXY 30cm

q static edm4hep::Vector2f localDistXY(const CaloHit
&h1, const CaloHit &h2) {
const auto delta =h1.getLocal() - h2.getLocal(); 
return {delta.x, delta.y};
}

neighbourhood parameter 
to cluster merged hits 
[Island clustering]

Less split clusters in case of
20cm tiles with localdistXY 
30cm



Scaling of the algorithm with segmentation
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Scaling of the algorithm with segmentation
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Less discrepancy in 
case of
20cm tiles with 
localdistXY 30cm
 



Summary
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q > 90 % events had 1 reconstructed cluster.
§ Some events found with number of clusters > 1 and some with no clusters.

q Truth clusters were more in number (94.18 k) than reco clusters (93.91k) and more 
dispersed.

q Sampling fraction might need to be revisited.
§ Calculated based on pion simulations. Not working perfect with neutrons (shifted 

mean in cluster energy distribution).
q > 90% truth clusters agree with reco clusters on different observables (θ, ϕ, nHits, 

energy, Rxy)
q The algorithm scaled well with segmentations.
q Abrupt spikes on θ, ϕ distributions of cluster [coming from clusters with nHits = 1]
q Truth clusters agree more with reco clusters when larger tiles (20cm x 20 cm) were

used. 



Thank You
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Backup
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Backup
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Questions
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1.  How to optimize logWeightBase parameter? Which observable to 
compare? 

2. Truth clustering might also be erroneous. [cell id of highest energy rec hit 
within a merged hit is matched to mc hit which then traced back to track 
based on the 1st Hit contribution there.]

3. Can use ΔRxy vs W0 to optimize it.

How?



Questions
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Comparison between Truth and Reco clusters
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Highest energy truth and 
reco clusters are compared 
for an Event
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