nHCal Updates

16.08.2024



10000, 10000 : g1o00o0r
£ [ Rug=19154cm e £ [|Ruwg=19154cm xen % [ | Ryucy=191.54 cm .
 Ryug=191.54cm - Ryuc) = 165.95 cm i | Ryuc) = 141.43 cm )
8000— — 7 [84.75%)] 800! — 7 [78.50%] 8000— — 7 [79.96%]
[ —n [12.50%] L —n[18.72%] —n [17.28%]
6000 6000|— 6000(—
4000 4000|— 4000}
2000— L 2000 I 2000—
[ I [ } [ )
0 i ST / S o— - : ._....‘J' L . 0— RS 5 .
L 1 AT e L | Ll il 1 iy P PN A il il ] | | 1 Ml o | | PRI BT 1 il 1 i
0 50 100 150 200 250 300 350 400 450 500 050 o im0 20020 00580 400 460 500 0 50 100 150 200 250 300 G350 400 450 500
Local Radial Coordinate(R) [cm] Local Radial Coordinate(R) [cm] Local Radial Coordinate(R) [cm]
1000 410000
£ [ Rug=19154cm e £ [|Rug=19154cm sy [ | Ryucy=191.54 cm T
- Ryug=117.78 cm 2 | Ry =94.83 cm 5 - Ryuc=72.43cm
8000— — m [78.15%)] 8000— — 7 [79.75%)] — — 7 [80.57%]
—n [19.09%] —n [17.42%) —n [16.70%]
6000 6000
4000 4000/
2000— 2000
F !/ t !
) R Ol & i i
L 1 1 alen 1 loas ol 1 sl | 1 1 alen 1y { EPRTENes | 1 1l L L P R L i N 1
0 50 100 150 200 250 300 350 Al 450 500 0 50 100 150 200 250 300 350 400 450 f00 5000 a0 a0 580400 450 800

00
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~ 80% of the clusters
associated with pions

p=1GeV/c

~ 20% of the clusters
associated with neutrons
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Local Radial Coordinate(R) [cm]

Percentages are based on
ClusterMCParticle
associations

Neutron Clusters start
to shift inwards as

(R,- R,) increases

Subhadip Pal, ePIC Calorimetr



Problems:

nHCal MC cluster position R

o  Expected no. of clusters per event = 2; But >
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2 4500k o 99% events have 1 cluster.
400" = Clusters are getting merged.
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counts

nHCal rechit position R

h_nHCal_rechit_pos_R
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Entries 761087
Mean 957.3
Std Dev 486.0
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h_nHCal_rechit_Pim...

Entries 586951
Mean 726.7
Std Dev 8597

h_nHCal_rechit_Neu...

Entries 143706
Mean 1944
Std Dev 137.4
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Based on highest energy hit contribution




Single Particle Simulation



Entries

Generator Status of the MCParticle matched to HitContribution

h1

10

Mean
Std Dav

Eniries 1.164532e+07

0.5969
0.05568

const auto &tracklD = (*mc)[mcindex].getContributions(0).getParticle().getObjectID().index;

10
Generator Status

// Create a new protocluster if we don't have one for this trackID

if (protolndex.count(trackiD) ==0) {
clusters->create();
protolndex[trackID] = clusters->size() - 1;

}
// Add hit to the appropriate protocluster

(*clusters)[protolndex[trackiD]].addToHits(hit);
(*clusters)[protolndex[trackiD]].addToWeights(1);

HCal Only geometry
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h_NTruthclusters
Entries 100000
Mean 0.9391
Std Dev 0.2444

Single Particle Simulation
(old)

—— NTruthclusters

— NRecoClusters

10
No. 0!8 clusters per event

Cases with > 1 clusters are
appearing most likely when the
matched MCParticle is a secondary
particle (not a generated particle)

Code Snippet from
EICRecon Truth
Clustering Algorithm
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