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SiD Simulation and Reconstruction

We are working on the implementation of the SiD model in DD4hep and its complete reconstruction chain, to
allow further optimisation studies and physics sensitivity studies ready for the technical design phase.

This involves Along the way we

1) implementing the latest SiD geometry Maintain contact with the wider LC community, and

2) incorporate detector optimisation results as changes to especially with ILC, CLIC and ILD developers.
sub-detector parameters

3) validating the model in DDSIm Ensure our detector model is compatible with external

4) maintaining software and configuration compatibility software packages (e.g. LCFIPlus, sic.)

with the latest DDRec and DDSim development versions
5) implementing digitization modules
6) implementing low- and high-level reconstruction
modules
7) providing a complete simulation + reconstruction chain
8) goto 1

Document every step of the process for other users/
developers within the LC community

Active: Glasgow, Oregon (ECal), UTA (HCal)
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Obtaining the code

The SiD detector model can be found on GitHub, as part of the 1cgeo package, which includes also the
CLIC and ILD models:

https://github.com/iLCSoft/lcgeo

The models are labelled SiD_oX_v0Y. The XML configuration files are located in 1cgeo/SiD/compact/
SiD oX vO0Y and the C++ drivers are located in 1lcgeo/detector/

Download and build the code for example with: Model naming convention: SiD_oX_v0Y
oX - option X (for geometry changes)

git clone https://github.com/iLCSoft/1cgeo.git
cd lcgeo
mkdir build
cd build/
source /cvmfs/ilc.desy.de/sw/x86_64 gccd9 s16/v01-19-02/1init_ilcsoft.sh
cmake -DCMAKE_CXX_COMPILER="which g++° -DCMAKE_C_COMPILER="which gcc® -C $ILCSOFT/
ILCSoft.cmake ..
make -w -j4 install

vOY - version Y (implementation changes)

We assume here that one has access to CVMFS

source ../bin/thislcgeo.sh .
/cvmfs/ilc.desy.de/

More details: here
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Models, old and new

We've started the DD4hep SiD implementation from the sidloi3 model ported from SLIC, then we've updated
the model to incorporate geometry changes and to ensure compatibility to latest DD4hep implementations:

Status Comments

starting point was a rough port from SLIC by F.Gaede
SiD_o1_vO01 obsolete dimensions according to the 2015 engineering drawings
includes a RPC HCdal

dimensions according to the 2016 engineering drawings
SiD_o1_v02 obsolete includes a leak-proof ECal (inverted trapezoids)
includes some custom drivers

includes a Scintillator AHCal (hence the '02' tag)

many custom drivers

includes Pandora extensions and det_type flags

used for ECal/HCal optimisation studies and tracking studies

SiD_o2_v02 production

will include new detector envelopes
SiD_o02_v03 in work will have new custom drivers
incorporates important changes in DDSIm and DDRec
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SiD 02 v02

All examples in this talk use the current production model, SiD_o2_v02. This model contains:

SiD Subcomponent XML Status
Vertex Barrel SiVertexBarrel.xml generic driver, minor changes
Vertex Endcap SiVertexEndcap_o2_v02.xml updated driver
Tracker Barrel SiTrackerBarrel_o2_v02_00.xml reconfigurable, custom driver, extensions
Tracker Endcap SiTrackerEndcap_o2_v02_01.xml custom driver, extensions
ECal Barrel ECalBarrel_o2_v03_00.xml inverted trapezoids, custom driver
ECal Endcap ECalEndcap_o2_v02_00.xml minor changes, type flags
HCal Barrel HCalBarrel_o2_v02_00.xml AHCal type
HCal Endcap HCalEndcap_o2_v02_0T1.xml AHCal type
Muon Barrel MuonBarrel_o2_v02_01.xml minor changes, type flags
Muon Endcap MuonEndcap_o2_v02_01.xml minor changes, type flags
LumiCal LumiCal_o2_v02_00.xml generic driver, minor changes B
BeamCal BeamCal_o2_v02_00.xml generic driver, minor edits B3
Beam pipe BeamPipe.xml unchanged
;f;t::s Solenoid Solenoid_o2_v02_00.xml minor changes
Supports and readout Support.xml unchanged
major changes in 03_v02 B input from subdetector experts is needed
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Visualising the model

Build and display detector model with
cd lcgeo/ ce these Two

source bin/thislcgeo.sh

sour
source /cvmfs/ilc.desy.de/sw/x86 64 gcc49 s16/v01-19-02/init ilcsoft.sh every fime you
open a new shell

geoDisplay SiD/compact/SiD 02 v02/SiD 02 v02.xml
or

teveDisplay SiD/compact/SiD_o02 v02/SiD 02 v02.xml
Check volume overlaps for example with

gGeoManager->CheckOverlaps(0.01);
gGeoManager->PrintOverlaps();

Blue and green - the two overlapping volumes
Red - overlap points

Example of an overlap in LumiCal
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Running the simulation

Create a single particle slcio file

every time youy

source /cvmfs/ilc.desy.de/sw/x86 64 gcc49 sl6/v01-19-02/init ilcsoft.sh }SourCe these two
oPen a new she||

source lcgeo/bin/thislcgeo.sh

cd lcgeo/example/
export PYTHONPATH=${LCIO}/src/python:${ROOTSYS}/1lib:$PYTHONPATH
python lcio particle gun.py

Run the simulation with the SiD_o02 v02 model

ddsim --compactFile SiD/compact/SiD 02 v02/SiD o2 v02.xml \ .. )
= = - = - = Visit the troubleshooting

section or email us if you
-—outputFile SiD 02 v02 mcparticles.slcio find problems ...

--inputFiles mcparticles.slcio -N 100 \

Check the output with

anajob simple lcio.slcio

+ Implementing custom SiD ECal drivers

dumpevent simple lcio.slcio 1 + Repository
+ Adding HCal
. + Adding other subdetectors
ReCO ﬂSTI’U CT WlTh * + Troubleshooting

Marlin Reconstruction SiD 02 v02.xml
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Running the digitization and reconstruction

If you haven't set up your environment before, then

s
source /cvmfs/ilc.desy.de/sw/x86 64 gccd49 sl6/v01-19-02/init ilcsoft.sh Ouﬂw'&wsngo
- - - every time you

source lcgeo/bin/thislcgeo.sh oPen a new shel|

An example reconstruction XML can be found here (sibDReconstruction 02 v02.xml).

Make sure you have the correct model and input file, in this example

<parameter name="LCIOInputFiles">

SiD_o02 v02 mcparticles.slcio

Visit the troubleshooting
section or email us if you
find problems ...

</parameter>
<parameter name="DD4hepXMLFile" type="string">

SiD/compact/SiD 02 v02/SiD 02 v02.xml

+ Glasgow SiD howto
+ Building the model
+ Checking simulation+reconstruction chain

</parameter>

+ Implementing custom SiD ECal drivers
+ Repository

+ Adding HCal

Marlin SiDReconstruction o2 v02.xml ' ¢ A\dding other subdetectors

Run the reconstruction with

+ Troubleshooting

and check the output with

anajob SiD o2 v02 reconstructed.slcio
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SiD 02 v03 to dos

The SiD_o2_v03 model incorporates important
changes in DDSIim and DDRec. In addition, the 'to do'
list includes:

1. updating naming conventions and tidying up alll
XMLs
2. making sure cell id encoding is the the same across
all Tracking and Vertex detectors; updating
sensitive volume numberings accordingly
. adding detector type flags where missing
. adding envelopes* where missing
5. regrouping certain barrel and endcap sub-
detectors within common envelopes; updating or
rewriting corresponding barrel and endcap drivers
as needed
6. adding latest devel features
7. benchmarking SiD_o2_v03 simulation and
reconstruction

AW

envelope detector elements

* detector envelopes are container volumes that improve the logical volume hierarchy and increase the DDSIm efficiency
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Digi/Reco Chain

A standard Digitisation & Reconstruction chain consists of:
DDPlanarDigiProcessor for vertex detector and silicon tracker

RealisticCaloDigiSilicon and RealisticCaloDigiScinPpd

(technology-dependent)
RealisticCaloRecoSilicon and RealisticCaloRecoScinPpd

DDSimpleMuonDigi Visit the troubleshooting
section or email us if you

find problem:s ...

a choice of:
TruthTrackFinder + Glasgow SID howto
. + Building the model
ConformqlTquklng + EXtrTOTquker + Checking simulation+reconstruction chain
+ Implementing custom SiD ECal drivers
+ Repository
DDPandoraNewPFAProcessor + Adding HCal
+ Adding other subdetectors
* + Troubleshooting
LCFIPlus

An example XML file is available on GitHub in SiDPerformance/example

D. Protopopescu — June 2017 http://www.ppe.gla.ac.uk/LC

10


https://github.com/iLCSoft/SiDPerformance
https://twiki.ppe.gla.ac.uk/bin/view/LinearCollider

LCFIPlus

LCFIPlus is a flavour tagging code for ILC detectors, the successor of LCFEIVertex, which is now obsolete.
Found on GitHub at

https://github.com/Icfiplus

including: LCFIPlus - C++ code
LCFIPlusConfig - steering files, weights and simple usage instructions

There was some recent work focused on debugging and updating LCFIPlus, and festing and benchmarking
is being done by B. Mishchenko (M.Sc student).

Howtos and step-by-step LCFIPIus instructions:

1. more on LCFIVertex and LCFIPlus

2. testing LCFIPIus

3. generating the input samples using the SiD model
4. making SiD probability files

The aim is to debug (in collaboration with other LC groups) and benchmark LCFIPlus to be used as the
standard flavour tagging package for LC analyses
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Summary

Done:

¢ implemented and tested SID geometry models

o kept up to date with DDSim and DDrec code
development

¢ implemented standard digi/reco chain

In progress by us:

¢ finalising the SiD_o2_v03 model

¢ writing documentation

® benchmarking the simulation and reconstruction
chain

To do (in general):

refine DD4hep implementation of all SiD sub-detectors

e customise C++ drivers to include more detailed
geometries if need be

e provide all tools needed for the ongoing SiD
optimisation studies

® benchmark reconstruction, with special attention to
tracking and flavour tagging

® and ... update everything whenever the software
and/or geometry are changed
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Glasgow SiD howto

The starting point is the sidloi3 model in 1cqec implemented by F. Gaede and based on the original
muons and reconstructing them (see 1cgec/example/run_sid reco.xml).

+ Glasgow SiD howto
+ Building the model
+ Checking simulation+reconstruction chain
+ Implementing custom SiD ECal drivers
+ Repository
+ Adding HCal
+ Adding other subdetectors
+ Troubleshooting

Building the model

The model is using the generic detector drivers in DD4hep. For the calorimeters (Ecal/Hcal) the curr]
DDRec extensions that will eventually be needed by BadarlinPandora.

48-opt/bin/: SPATH

i -s1c6-gcc4B-opt/1i
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SiD in Glasgow

THANKS!

QUESTIONS?
SUGGESTIONS?

Visit https://twiki.ppe.gla.ac.uk/bin/view/LinearCollider/GlaSiD
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Extras

Contributing model updates

... If you are a sub-detector expert

Obtaining the latest
geometry

The detector geometry
is still being optimised,
so it's a work in progress.

We must reiterate when
the model changes, so
our implementation
should be modular, to
easily allow this

Implementing the latest
SiD model in DD4hep

This means updating or
rewrifing:

1) the C++ drivers for
the detector modules
2) XML description(s)
3) compatibility with
latest DDSIm features
(which are under
development as well)

D. Protopopescu — June 2017

Validating the newly
implemented SiD

This is done by:

1) visual comparison
with the previous
implementation

2) checking overlaps

3) running ddsim

4) comparing simple
particle tracks or
simulation results

Sending the changes to
Github

This is where:

1) latest geometry
models are stored

2) sub-detector conflicts
can be checked

3) compatibility with
other DD4hep
soffware modules is
tested regularly
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Extras

How to use GitHub

We now use GitHub as our our code repository:

https://github.com/iLCSoft including
https://github.com/iLCSoft/SiDPerformance } S G
https://github.com/iLCSoft/lcgeo utions
https://qithub.com/LCFIPlus

Contributors with an SVN experience find GitHub counterintuitive, so
we provide two GitHub howtos:

e method #1 - how to add or edit files in "ILCSoft/lcgeo” using mostly
command line git instructions; suitable for the normal code
development workflow

» method #2 - same, but using only the GitHub web interface. This
method is be best suited for minor changes, like fixing typos,
changing a parameter, etc.
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