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Introduction

» Final goals

« Examination of the TOF performance with beam backgrounds by ePIC simulation

» What is TOF simulations with beam backgrounds?
- Beam gas interactions
« Synchrotron radiation

— ePIC simulation is not included

» To do to achieve goals

TOF detector in EIC

» Track reconstruction (with / without TOF hits and beam background )

— Can we use track reconstruction with Plugins? ( e.g.track efficieny, TOF efficiency)



Recreating PID performance

> The first task

* Recreating velocity f vs momentum distribution of particles as a measure of TOF ability to identify particles
l
b=z
» To calculate 8, we need the value 7 of the time of entry into the TOF and the length of the flyway [
— importance to understand the track reconstruction algorithm
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https://indico.bnl.gov/event/15837/contributions/63344/attachments/40987/68581/ECCE_TTL_StartTimeDetermination.pdf

Checking for barrel TOF hits

» Hit specific barrel TOF locations without Plugins

» Using a particle gun to launch particles in the direction you want them to go

« Simulation setting Wk
+ Particles : 7~ iy

Momentum : 0.9 GeV b :
¢ Angle : 30 degree Direction in particle
6 Angle : 90 degree

Number of events : 10000
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Result (barrel TOF hits)
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» There are a lot of particles flying in one specific direction

« Both 6 and ¢ do not fly to the set angle
» The particles were set at 77, so did they bend and change angles?
— | would like to hit another particle
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Analysis using Plugins result (TOF efficiency)

» TOF Efficiency:

Helps in analyzing tracking performance and accuracy of TOF measurements
* Provides information on TOF hits
» Provides information on Tracker hits per segment.

> Result
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Analysis using Plugins result (track efficiency)

» Track efficiency:

| am not sure what it represents

This result used pythia data as input file

> Result
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| would like to find out what it represents
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Analysis using Plugins result (track efficiency)

> Result
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To do

1. Understanding of track reconstruction algorithm with Plugins

« Understanding the results of Plugins
« Rewrite the plugin to create a PID performance and reconstruction efficiency

2. Creation of simulation data considering beam background

3. Reconstruction efficiency and PID performance with and without beam background



BACKUP



Setting File

from DDSim.DD4hepSimulation import DD4hepSimulation
from g4units import GeV

import

SIM = DD4hepSimulation()

SIM.gun.distribution = "uniform"
SIM.gun.position = (0.0, 0.0, 0.0)
SIM.gun.phiMin = 30
SIM.gun.phiMax = 30
SIM.gun.thetaMin

SIM.gun.thetaMax

SIM.gun.particle
SIM.numberOfEvents

SIM.random.seed = 1




ePIC Simulation Flow

©® 00

hepmc3

(generated events)

f—

podio file

(reconstructed)

ddsim |mm) | Podiofile g | eicrecon

(simulated data)

dd4hep @+®+®

(geometry)

eicrecon.root
(user histos/trees)

Generated events : Event generation based on steering file, compact file
Simulation : MC simulation

Digitization : Convert simulation signals to a format similar to the actual detector
Reconstruction : Reconstruction based on reconstruction algorithm

Analysis : Analyze using podio file or plugin output files
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PID performance DFHIR
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https://indico.bnl.gov/event/15837/contributions/63344/attachments/40987/68581/ECCE_TTL_StartTimeDetermination.pdf

TOFICRE9 BPluginZ{ERALTE Y MEHRZESD

>track segments & (37

« track segments DTS FId. GEIDEKD (CE%L\‘TLT\,@) —
° traCk Segments ‘j: I\ j \J 7 L_/ ’D 7— 1 leJ:O)ﬁ .“S:J AJ’Era‘%k segment defined by one or more points along a track."
« length [&. FIHHSREFXFTORE?

embers.
- float length // Pathlength from the first to the last point

- float lengthError // Error on the segment length
oOneRelations:
- edmd4eic::Track track // Track used for this projection
VectorMembers:
By H&7 . . ,
5 - q: - edmdeic::TrackPoint points // Points where the track parameters were evaluated

- track segments &, H»3E (BASHDEY 1—)0) BEEDERZEZFOR
- track segments ZJCICEER 7L T XLAMETIND EHRTFORMORS ZH D ENEEEICRD 7
* length [C&ES L\’D7)’7@73\)&’3TM%D‘(&*’%\@FEDD\’DTL\EL\
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Track reconstruction

track segments : ¥ X
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