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Simulation and methods
« Dataset: single electrons 1-1000 GeV, no BIB overlay (next step).

e« Geometry: standard MCD, B = 4T, CRILIN EM Calorimeter.

CRILIN calorimeter:
S layers

1x1x4 cm?3 cells
/ PbF, crystals
22X, depth

For more: arXiv:2206.05838
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https://arxiv.org/abs/2206.05838
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Simulation and methods (2)

e Tracking: ACTS (geometry v1.1).
« Reconstruction: PandoraPFA, /LCContent repo.
* Tracking efficiency: inclusive, track inside R=0.05 from MC particle.

« ECal resolution: manual procedure, extract track state at ECal
surface, sum SimHits in R=0.1, get o from (Enis-Ewmc)/Enmc.

* Correct ID efficiency: identified electron in R=0.1 from MC particle.

Each study is performed dividing the events in energy and angle bins.
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Inclusive tracking efficiency

Tracking efficiency vs True E — track candidates
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Calorimetry performance

Single part. hits - search cone size

Sum hits inside R=0.1 from track state at ECal
surface, plot (Enrs-Emc)/Ewnc, fit with a Crystal
Ball distribution, obtain the o parameter.
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Simulation levell — calorimeters’ performance, not reconstruction accuracy
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Pandora reco and ID performance

Correct electron ID vs True E €= el.candidates
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Pandora works with a combination of tens of algorithms (some not crystal clear..), its
reconstruction flow is untouched from the LCContent repository.

— worked well in jet performance studies, but old geometry (no CRILIN Ecal)
— worked well with photons with the new geometry (Carlo’s thesis)
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Pandora workflow

LCReco / settings / PandoraSettingsDefault.xml

Cate ] ane st (06 o) 570 B oSt G e Hits and tracks preparation

76 <falgarithm
77
«1-- Standalone photon clustering » %
calgorithn type = "PhotenReconstroction”s
B3 <algorithn type = "ConeClustering” description = "PhotonClusterFormation”™> -
81 <ClusterSeedStrategy>ae/CLusterseedstrategy> Sta n d a lo n e m u 0 n c l u st e rl n
B <ShouldUseTrackSeads>falied /ShouldlseTrackSesd> g
8 <ShouldUse0nlyECalHitss>trued ouldUseOnlyECalHitss
84 cConepproachMaxSeparal ion»258. < /ConeApproachMaxSeparat ions
85 «falgorithm %
8 <ClusterListhamesPhotonClustersc/Clusterl isthanes
87 <ReplaceCurrentClusterListsFalsec/ReplaceCurrentClusterListy

.
<ShouldMakePdHistograns>Falsec/ShouldMakePdFHis togramss St d l h t l t
stogeam1espuntorsL kel anmatsachts. m) s stogronFiler dandalone pnoton cuustering

<falgarithm

€1-- Clustering par

at algorithm runs 3 daughter elustering algorithn --3| %
<algorithn type = "ClusteringParent”s

calgorithn type = “ConeClustering” description = "ClusterFormation”/>

calgorithn type = "TopologicalAssociationParent” description = "Clusterdssociation™ F i rst CO n e - b a S e d C l u St e ri n g

cassoclationdlgorithnss

calgorithm type = “LooplngTracks

calgorithm type = “BrokenTracks®
calgorithm type = "ShowerMipMerging”/> %
calgorithm type = "ShowerMipMerging2”/>

calgorithm type = "BackscatteredTracks™/>

. .
cliorith type - “BackacatteredTrackez /s To 0 lo ica l merdain
calgorithn type = "ShowerMipMergingd™/> p g g g'
calgorithm type = "ShowsrMipMergingd™ /> - -
S track-cluster association
calgorithn bype = "TrackClusterdssociation™/s
</algorithms
calgorithm type = "ConeBasedMerging™>
calgorithn Lype = "TrackClusterdssociation™/s %

<falgorithm:

111 calgorithm type = “MipPhotonSeparation”s

.
12 <algorithn type = "TrackClusterAssociation™ss M a n ro u n d S Of re C l u st e rl n

13 </algorithm y g
14 calgorithm type = "HighEnergyPhatonRecovery”s H H

115 calgoriths type = "TrackClusterdssocistion™s Qu a llty s e le Ct I 0 n

116 <AdditionalClusterlistMamessPhotonClusterse /AdditionalClusterListNamess

17 «falgorithms

118 calgerithm type = “SeftClusterMerging™s
s

calgerithn type = "TrackClusterAssociatic

<hdditionalClusterListhames>PhotonClustersc/AdditionalClusterListNaness

.
m </ algorithms

122 calgorithm type = "TsolatedHitMerging™s P F 0 C re a t I O n
123 <ddditionalClusterListMames>PhotonClusters</AdditionalClusterListNamess -

- P Pa rt|c|_e ID

125 <fassociationdlgorithnss
126 «falgorithms

«ClusterListlame PrinaryClusters</ClusterListHanes
<ReplaceCurrent{lusterLiztstrued /ReplaceCurrentClusterlisty

<falgorithns

«1-- Reclustering algorithms run meltiple clustering algorithms -->
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Pandora workflow visualized

Final PFOs:
unassociated track +

P tion
reparati photon (yellow)

Hits + ACTS track

First algorithm
Clustered hits (blue)
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Pandora workflow modified

Standalone photon clustering

76 <falgorithm:
77
78 <!-- 5S5tandalone photon clustering --3»
79 <algorithm type = "PhotonReconstruction™>
ga ¢algorithm type = "ConeClustering” description = "PhotonClusterFormation™:
21 <ClusterSesdStrategy»@/ClusterSeedStrategy >
82 <ShouldUseTrackSeed>false{/ShouldUseTrackSeeds
83 <ShouldUse0nlyECalHits»trues /ShouldUsednlyECalHitss
o4 <ConefpproachMaxSeparation»25@.</ConefpproachMaxseparations
85 </algorithm>
86 ¢<ClusterListName>PhotonClusters</ClusterListName:
87 <ReplaceCurrentClusterlistsfalsed/ReplacelurrentClusterlists Data—based Cluster"']gl
B8 ¢5houldMakePdfHistograms»false</ShouldMakePdfHiztograms »
89 ¢HistogramFile:PandoralikelihcodData9EBin. xml< /HistogramFile Based on ILD
1] <falgorithm> .
Works ok with old (ILD
o1
g2 ¢1-- Clustering parent algorithm runs a daughter clustering algorithm --3 based) MCD geometry
43 <algorithm type = "ClusteringParent”:
a4 ¢algorithm type = "ConeClustering” description = "ClusterFormation”/>
a5 ¢algorithm type = "TopologicaldssociationParent” description = "Clusterfszsociztion™:
o5 ¢aszociationAlgorithms:
a7 <algorithm type = "LoopingTracks™/>
= <algorithm type = "BrokenTracks"/ >
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Pandora workflow modified (2)

REMOVED
STANDALONE
PHOTON
CLUSTERING

Final PFOs:
cluster+track (blue)
=correctly ID electron

Preparation
Hits + ACTS track

L

First algorithm
Clustered hits (blue)
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Pandora workflow modified: results

Correct electron ID vs True E
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What are we confusing them for?

Particle ID vs True E
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The inefficiency in the barrel to

endcap transition is partially o
compensated by the hadrons

This means that now the issue really comes
from the pattern recognition / particle ID (not
easily solvable as for the s.p.c.)

ID fraction

Most of the inefficiency comes
from the mis-ID to charged
hadrons (the others are neutral
hadrons/photons)

Particle ID vs True 0
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How well are we reconstructing them?

AE(reco-MC) < £ 5% vs True E el.candidates with (Eggeo—Eyc)/Enc<5 %
E = 1-1000 GeV electrons w/o BIB, ACTS+Pandora €= .
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Issues to work on

« Remaining (large) reconstruction inefficiency
Some possibilities to explore:
— parameters (EMShower ID, Electron ID, clustering itself) may be
optimized for the old geometry
— quality parameter is p-E matching (may be an issue, but only at
high momenta)
— (?) ways to reduce the impact of endcap-barrel transition

e Final PFO energy
For p > 100 GeV, calorimeters perform better than the tracker. Yet,
Pandora always prioritizes the tracking estimation when building the
final PFOs (that's what Particle Flow is about..).
— understand whether there’s a configurable option about that.

CARE NEEDED: don't spoil what'’s already working (eg jets)!

Suggestions/indications are welcome!
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