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Introduction and outline

The Team
« BGU group: 2vi (P1), Michael (Post), Eden (Student)

* We anticipate collaboration with Jerusalem (Moshe Friedman) and Tel-Aviv (Eli Piasetzky)

Past B0 studies
« First acceptance studies of BO EMCAL, Nov 15, https://indico.bnl.qov/event/17756/

Outline

 BO ECAL performance (continue)

 Reconstruction with EICrecon

« Towards particle ID in BO detector:
« Tracking in BOTRK
 Photon ID
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https://indico.bnl.gov/event/17756/
https://github.com/eic/EICrecon

Simulation setup

Particle Gun using DDSIM
« Default simulation setup (275GeV mag. field)
* ddsim with particle gun (SIM.gun.particle = ‘gamma’or ‘e+)
« Energy: from 0 to 60 GeV
« Angle: from 2.5 to 30 mrad (SIM.gun.distribution = 'cos(theta)’)
« Particles along the hadron-beam (SIM.crossingAngleBoost = -25.0*mrad)

« Coordinates (eta) defined with respect to the hadron beam axis

Reconstruction using EICrecon
 Collections: BOECalRecHits,BOECalClusters,BOTrackerRecHits,MCParticles

Conventions

« Coordinates (eta) defined with respect to the hadron beam axis
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Reminder from last time

Acceptance in X-Y plane

« Last time we identified a region where photons within the geometrical acceptance of the BOECAL
intersect with the beampipe and converted to electron-positron pairs.
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Photon acceptance
Photon acceptance can be divided into 4 regions:

A.

Reminder from last time

ePIC Simulation

Outside EMCAL acceptance (low eta),
overlaps with the dRICH acceptance

Within EMCAL acceptance and crossing the
central beampipe (6y < —15) or outside
EMCAL acceptance (8y > 15)

Within EMCAL acceptance, and within the

Generated Energy [GeV]

central beampipe — photons interact with
BOECAL
Outside EMCAL acceptance (high eta), | Sl P

IlIJIIIlI]JIIlIJJIIlIlJIllIJJ

EEEE.‘AL = 2 GeV

||||]_|||||||||

4.5 5]

overlaps with ZDC acceptance

03 January 2023 M. Pitt @ EPIC Far-Forward Weekly Meeting

9.5

6 6.5
Generatedn

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

40ePIC Simulation Accep1ance1

EWor in progress

ated photon 6, [mrad]

Gener:
b L

e
by

40 0o 1 20 30 a4
Generated pifoton 6, [mrad]

Region B



BO detector performance (sim)

Energy response in region B and C

Using energy deposits in BOECAL cells to study the truth level detector response

When photons interact before the BOECAL energy response is not defined (resolution and bias)

ePIC Simulation ePIC Simulation
Work in progress

Generated Particles: n € [5.0, 5.55]
Total Generated Particles: 37104

Work in progress Events

— Generated Particles: 1 € [4.55, 5]
— Total Generated Particles: 61973
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BO detector performance (sim)

ePIC Simulation Hits
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Reconstructed Energy [GeV]
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https://arxiv.org/abs/2208.14575

BO detector performance (reco)

Reconstruction of hits/clusters in BO

 Implementedin :
https://qgithub.com/eic/EICrecon/blob/main/src/detectors/BOECAL/
https://qgithub.com/eic/EICrecon/blob/main/src/detectors/BOTRK/

« BOTRK was added to the main sequence (https://github.com/eic/EICrecon/pull/421)

void InitPlugin(JApplication *app) {

TnitJANAPlugin(app); ECAL Reco sequence:
app->Add(new JFactoryGeneratorT<RawCalorimeterHit factory BeECalRawHits>()); « » « RawHits constructed from
app->Add(new JFactoryGeneratorT<CalorimeterHit factory_ BeECalRecHits>());

app->Add(new ]Factcr‘yﬁener‘ater‘ﬂProtm[lu5ter_1ca+:tery_BE!ECalTruthPr‘etoClustm DDSIM Hits (E_’ADC)
app->Add(new JFactoryGeneratorT<ProtoCluster_factory B@eCalIslandProtoClusters>()); e RawHits — RecoHits
app->Add(new JFactoryGeneratorT<Cluster factory BeEeCalClusters>());

app->Add(new ]FactoryﬁeneratoPT<[luster_Factﬂry_EBECalMerged[lustEP;:E;3:-"‘*-----‘ (ADC —E)

app->Add(new JFactoryGeneratorT<TruthCluster factory BeECalTruthProtoClusters>()); . Clustering using RecoHits

[S—_—
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https://github.com/eic/EICrecon/blob/main/src/detectors/B0ECAL/
https://github.com/eic/EICrecon/blob/main/src/detectors/B0TRK/
https://github.com/eic/EICrecon/pull/421

BO detector performance (reco)

Reconstruction of hits/clusters in BO

« Work in progress — RecoHits in reconstruction is not identical to RawHits in simulation

« Cell energy response is truncated at 20 GeV
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B0 ECAL hit map (reco)
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BO detector performance (reco)

Reconstruction of clusters in B0

Cluster position resolution (BOECAL segmentation)
Events with cluster _n==1 and photon end point in BOECAL (15% of simulated events)

Resolution of ~ 3 mm
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BO detector performance (reco)

Reconstruction of Tracks B0
« Simulated single electrons events show large distribution of hits in the tracking layers

* We can reconstruct a track for 4 hit events (20% of simulated events)

htemp
10° & Entries 400000
Sum$(B0TrackerRecHits.cellID>0) Mean 15.58
_htemp Std Dev 24.42
Entries 400000 1
5 Mean 5.2
0 Sdpev 4598 | 10* =
L 10° =
we 1 -
: 10°E
a_ :5 zlt é é '1|0' '1|2' 1|4 1|6 1|8 20 1ﬂ§_
- 1=
Good electrons (4 hits in tracker) S I A A IR N | ‘II"II “I!IIIHHIIII ‘I LULILAL
0 50 100 150 200 250 300 350 400 450 500

03 January 2023 M. Pitt @ EPIC Far-Forward Weekly Meeting 12



Towards photon ID in the ECAL

Reconstruction of photons

 Photons are identified as EM clusters with no associated

tracks (we discard photon conversions)

e Suggest using shower shape variables to identify

photons
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Summary and discussion

Summary:
« Some issues with the EICrecon BOECAL algorithm

« Multiple tracks are observed in the BOTracker

« Track veto can reject ~50% of converted photons

Next steps:

« Circulate draft for the collaboration meeting by Thursday (?)
« Understand RECO (energy response)
« Track reconstruction (consider using GNN for multiple tracks) — synergy with RomanPot reco

« Photon ID

« Track veto + shower shape variables to train photon ID vs photon conversions, synergy
with ZDC reco

03 January 2023

14



03 Januar

2023

Backup



Definition

Photon acceptance

« Acceptance — events with energy deposit in the EMCAL (above given threshold) / total events

Example:
Photon detected

Photon pointing to BO
ECAL, deposit ~45% of
Its energy in a small cone
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Definition

Photon acceptance

« Acceptance — events with energy deposit in the EMCAL (above given threshold) / total events

Example:
Photon detected

Photon outside BO ECAL
fiducial volume is
measured by ECAL
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Definition

Photon acceptance

« Acceptance — events with energy deposit in the EMCAL (above given threshold) / total events

Example:
Photon undetected

Photon within BO ECAL

fiducial volume didn’t reach
the detector
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Definition

Photon acceptance

« Acceptance — events with energy deposit in the EMCAL (above given threshold) / total events

Example:
Photon detected

Photon pointing to BO
ECAL, deposit ~5% of
Its energy ~everywhere
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