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Study performance of PandoraPFA with simulated and reconstructed particle
gun events of 1solated electrons, pions, photons, neutrons and muons for a
few energy points =2 presentation at CLIC workshop

signal particle identification efficiency, °, E=10 GeV signal identification efficiency, u,, E=20 GeV
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Focus on bins with lowest efficiency (<60 %, 0.822<|cosTheta|<0.826)

Bins without identified signal have no cluster of hits in first layers of ECAL barrel
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Bins without identified signal have no cluster of hits in first layers of ECAL barrel

Unidentified events at edges of ECAL (see last tracker hit distribution, most hits

close to barrel surface in fact)

last track hit, no signal idenfitied ..~

last track hit, signal idenfitie = o =1900) gnal aenihe - || Moan
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For unidentified events TrackState almost always set at barrel surface, for identified
particles more set at Endcap Surface
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PandoraPFA assigns tracks to calorimeter clusters by checking the distance of the

first hits in ECAL with respect to the TrackStateAtCalo position = 2 distance

measures in depth and in parrallel distance, cluster with smallest distance measure is

associated to the track

inPFAdistance_atCalo {track_cluster_minPFAdistance_atCalo<50 && track_cluster_minPFAdistance_atCalo>-0.9}

track_cluster_min p-arPFAdistancefatCalo {track cluster_min_parPFAdistance_atCalo<150}
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TrackStateAtCalo not optimally set in transition region = distance measure cut
values too tough gap clusters =>relax cuts

Transition region defined by 0.822 < |cos0,,,./<0.826
inPFAdistance_atCalo {true_GenStatus==1 && fabs(true_CosTheta)>0.822 && fabs(true_CosTheta)<0.826} = track_cluster_min_parPFAdistance_atCalo {true_GenStatus==1 && fabs(true_CosTheta)>0.822 && fabs(true_CosTheta)<0.826} htemp
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Parallel distance cut and PFA distance cut correlated

track_cluster_minPFAdistance_atCalo:track_cluster_min_parPFAdistance_atCalo

track_gluster_mjnPFAdistance_atGalo
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Parallel distance cut and PFA distance cut correlated

track_cluster_minPFAdistance_atCalo:track_cluster_min_parPFAdistance_atCalo

track_gluster_mjnPFAdistance_atGalo
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Parallel distance cut and PFA distance cut correlated

track_cluster_minPFAdistance_atCalo:track_cluster_min_parPFAdistance_atCalo

track_gluster_mjnPFAdistance_atGalo

2 —
- 24000 S [ m
000{— m " 1200
- I = 22000 g
— C —
ook 20000 1000
- 210001
- 18000 E -
B 16000 £ 800— ™
000 14000 5 [
- 2 600{—
- 12000 3T
B Sk
000 10000 § 4001
B 8000 -
L | | -
1000 6000 200—
- 4000 - -
o— "I
- 2000 B 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I
1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 O 0 1 000 2000 3000 4000 5000 6000
0 1000 2000 3000 4000 5000 6000 track_cluster_min_parPFAdistance_atCalo

track_cluster_min_parPFAdistance_atCalo

Overall correlation for high second peak events of transition region
absolutely negligible

350

300

250

200

150

100

50

Software Meeting 10 Matthias Weber
Mayl6, 2017 CERN



Pion particle gun =>dip in identification efficiency GONE
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Pion energy and charged multiplicity pretty similar

@

Default track cluster distance values vs Relaxed track cluster distance values

E_totPi
htemp
300 - Entries {nnnn .
] Mean ) n_totPi _
B Std Dev 4501 Entries emr1)0000
I E Mean 28.77
250_ 4oo:— StdDev  9.841
N 3501
200— -
- 300}
- 2500
150— -
B 200
1 00:_ 1502—
- 100}~
50__ 503—
— O: |IIII|IIII|IIII|IIII|IIII
B 0 10 20 30 40 50 60 70 80
O_I | 111 | | 111 | | 111 | | 111 | | 111 | | 111 | . n_tOtPi
0 50 100 150 200 250 300 350 400 Total p1on PFO
T t 1 ° PFO E_tOtPI . . .
oOtal pion cnergy multiplicity
Software Meeting 12 Matthias Weber

May16, 2017

CERN



Parallel distance cut and PFA distance cut correlated

track_cluster_minPFAdistance_atCalo:track_cluster_min_parPFAdistance_atCalo

track_gluster_mjnPFAdistance_atGalo
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Muon Identification Inefficiencies
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Muon hits inside cluster for identified and missed muon events

- Inefficiency mainly for hits in corridor at -30,0, and 30 mm [in z direction]

caloHits, no sngnal |dent|f|ed

calohlts signal identified
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Muon hits inside cluster for identified and missed muon events

—> Most of unassigned hits in first layer, or last layer

—> For 90 degrees it can happen that all muon hits in are not assigned to clusters, so
MuonHit to CalorimeterCluster association misses those completely
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Unassigned hits are often in £t layer, but not that many to 2
explain deficit
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