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Overview DD4hep and Icgeo Simulation&DDG4

Two large, high-energy linear lepton colliders, CLIC and ILC, are

The DD4hep detector description toolkit offers a flexible and easy  , The simulation uses DDG4 the DD4hep built-in gateway
currently proposed

to use solution for the consistent and complete description of to Geant4 (Talk by M.Frank: Track 2, Apr. 16, 11:45) =
G w : particle physics detectors in one single system. It provides software » The Icio input and output converters read and write event data for
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) mm .J o components addressing visualisation, simulation, reconstruction, and the linear collider studies
& ot analysis of high energy physics data. » Overlay of events and boosting or smearing of primary vertex
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» Detailed geometry implemented with Root: : TGeo

» Customised sensitive detectors and readout segmentation can be
» Detector constructors

assigned to the sub-detectors

» Detailed Monte Carlo history is provided to understand the
contributions from primary particles to individual hits in the
trackers and calorimeters
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» A detector model is a tree of DetElements
» Three detector concepts are under development for these machines = Functionality is extensible through plug-ins

» For the detector optimisation and physics studies detailed and
realistic Monte Carlo simulations are performed

» Enabled through flexible geometry description and reconstruction software

» Additional user defined information can be attached to

DetElements (e.g.: alignment, conditions, readout) » Python based interface to control the simulation: ddsim.py

lcgeo
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Detector Models Reconstruction

> Detector models are combinations of the sub-detector drivers in lcgeo o facilitate the use of common reconstruction tools agnostic of the detailed geometry

~ Sub-detector constructors are shared between detector concepts . implementation, a high level interface to the geometry information is required
» Stable and generic detector constructors can be integrated into the DD4hep detector library: DDDetectors

» Each sub-detector is contained in an Envelope volume defining its boundaries » The generic DDRec AP| decouples the reconstruction code the from the specific implementation of
» Envelopes described with high-level parameters, e.g., inner and outer radius the detailed sub-detector geometry
» Envelopes can be completely described in the XML file » For the track reconstruction the interface is provided via surfaces that are attached to the
» Can build detector with envelopes only for a simplified view DetElement volumes
<e2§ﬁ!.§§ee éLzlE:AEXS{ Subtrackiont material-riizts » Track reconstruction can be run on any detector equipped with these surfaces
/ Complex envelope described in XML and » For calorimeter reconstruction, e.g., clustering using particle flow algorithms, the required
_gg;g_ll}tg /// placed with single line in the c++ driver information is abstracted from the detailed sub-detector geometry
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» Use the segmentation classes to identify neighbouring cells based on cell IDs

» | he linear collider reconstruction software is
programmed against the DDRec API

» Allows separate development of detector
geometry and reconstruction software

» Software chain can be used by groups
outside the linear collider community if £,
geometry is described through DD4hep (X

Same event as above after reconstruction: colours
based on reconstructed particle flow objects

ILD Detector envelopes Detailed CLIC detector

Tracking Surfaces Subdetector Abstraction Segmentation

» Tracking code needs a special interface to geometry » Define simple data structures with abstract view on sub-detectors Energy deposits in the calorimeter sensitive detectors are combined
» Measurement and dead material surfaces needed for reconstruction into cells uniquely identified by a cell ID. DDSegmentation provides
» Surfaces are attached to volumes, which define the boundaries » Provides additional information on tracking geometry that can be virtual segmentation of the sensitive volumes
» Surfaces provide used for pattern recognition » Different segmentation types already exist: Cartesian grids, polar
+ vectors describing the the surface (u, v), normal » Use extension mechanism to attach these to DetElements R-Phi grids, projective cylinders: |
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» Surfaces can also be used for fast simulation s om
» Similar data structures for other sub-detectors <segmentation type—"CartesianGriaky" —ro.350ca
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ConicalSupportData Cones and Tubes BeamPipe
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Cal, LumiCal, LHCal

;Ei:ﬁ;gii:}hm Ei:;:j'gﬁfcr;:?;te;:’rs I\gg’ SIT, SET » The implementation of DD4hep into the linear collider software
framework is almost complete
Surfaces of the CLIC Vertex and » Testing and validation are ongoing
Silicon Barrel Tracker Surfaces of the ILD inner tracking » CLICdp and ILD will use the new software chain for future physics
modules (VXD, SIT, FTD) and detector optimisation studies
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