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Introduction

Goal: Full end-to-end simulation and reconstruction

Software Toolkit and Strategy

SoLID detector example

Initial Acts experience
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Software Toolkit

Primary Toolkit

® DD4hep — Detector description

® Acts — A Common Tracking Software
® PODIO - Data model tool

Our tools:
¢ NPDet — Generic (dd4hep) Detector Library
¢ EIC Container — Software Container Build
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https://github.com/AIDASoft/DD4hep
https://acts-project.github.io/
https://github.com/AIDASoft/podio
https://eicweb.phy.anl.gov/EIC/NPDet
https://eicweb.phy.anl.gov/containers/eic_container

DD4hep

Detector Description

The result of a study from the Advanced European Infrastructures for Detectors at Accelerators (EU AIDA 2020) initiative.

Structure and pac kageS ®  Thoughtfully designed for future (thread-safe)

® Simulation interface with full access to Geant4
features

® Single source of geometry

/ Conditions and h
| Alignment support )
\\pNDER DEVELOPMENT/’

® Simple geometry hook
— better algorithm development

Simulation interface to Geant4 ®  Full geometry definition defined in human readable
STABLE compact detector description file

DD4hep

®  Works well with external tools.

‘Geometry visualization
Event Display
BASIC

Reconstruction interface
See talk by A. Sailer on Thu
DD4hep based event reco

Marko Petric (CERN)  marko,petric@ Detector Simulations with DD4hep

DD4hep solves the "geometry problem” for end-to-end simulation and reconstruction.
Nearly all big HEP experiments, current and future, are moving to DD4hep.
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http://aida2020.web.cern.ch/activities/wp3-advanced-software
https://dd4hep.web.cern.ch/dd4hep/page/showcases/

Data Model DD4hep and PODIO

DD4hep Built-in SD types

® calorimeter

External Event Data Model: LCIO2

Currently using a modified LCIO data model
PODIO builds LCIO2 classes from YAML file:

® tracker

® maybe a photon detector in the future...

Uses built-in data model

dd4hep: :Geant4Tracker: :Hit

dd4hep: :Geant4Calorimeter: :Hit

Added PMT hit class for cherenkov detectors:
npdet: :PhotoMultiplierHit

A good Event Data Model (EDM) defines task boundaries and decouples algorithms/frameworks.

Track Fitting Vertex Fitter

Track Finding ‘ PID ‘ ‘ etc. ‘

Simulation Digitization Clustering

e/ VA VA VA 7 VA VA \
Data Model \, \4 \’

Track Segments

Trajec!ones‘ ‘ Particles ‘

Argol

W. Armstrong June 17, 2020 4/9



ACTS

A common tracking software.

Initial observations:

.* ® Development is very active (recently moved to github)
/ ® Focused on performance, not framework
o ® Modern C++ (Yay!)
® DD4hep and Acts should work together nicely!
Y ® Acts documentation, examples, and tests growing by the day.
\ > 4 ® Acts rapidly becoming the center of tracking development in the HEP /NP
software community

Our strategy relies on integrating Acts with dd4hep through ActsExtension plugin.
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https://acts.readthedocs.io/en/latest/index.html

SoLID Simulation

® Full solid detector implemented
® Magnetic field from maps complete

® |ight and heavy gas Cherenkov detectors
complete.

® Hexagonal Shashlyk EM Calorimeter
complete

® GEM Modules (3 different sizes) complete
® GEM strip readouts implemented
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GEM Tracker with Acts

SIDIS configuration:

® 6 tracking disks made from overlapping GEM modules.

® Initially just a thin cylinder disk tagged with extension
as "barrel”

® Acts::convertDD4hepDetector() geometry
conversion seemed to work.

® Detailed geometry (as shown) does not work.

® |s this an "endcap” or a "barrel” — not a collider
experiment

DD4hep and Acts

® At first glance, Acts: : convertDD4hepDetector () does
not use all the dd4hep information (segmentations,
surfaces).

® Acts examples do not include full simulation (DD4hep
+ geant4), only DD4hep + Fatras. Maybe we can help
here.
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Summary and Outlook

® Full SoLID (geant4) simulation with DD4hep.
® |ntegration with Acts is a in progress.
® |ooking forward to using/contributing to a more robust DD4hep and Acts interface
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Thank Youl
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