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@ Un environnement difficile : pile-up, remnants, traces
spiralantes.

@ Demandes de la physique pour la reconstruction : efficacité,
bonne résolution a haute impulsion, haute résolution spatiale
— vertex primaire et secondaires

@ Un détecteur interne tout silicium : haute résolution,
granularité et redondance, > 220 m? de senseurs.
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Tracking

@ 12 a 14 points de mesure par trace, de 10 a 50 u de
résolution, sur 16000 plans

@ navigation entre layers et recherche des hits compatibles

o utilisation de Filtre de Kalman

@ améliorations :
Deterministic Annealing Filter (permet la compétition de
plusieurs hits/layer pour une trace), Multi-Track Fitter

(compétition entre hits et traces),
Gaussian Sum Filter ( surtout pour les électrons)
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Norman Graf : " Tracking infrastructure”

Lien entre simulation et reconstruction

With large current step limits and range cuts
in Geant4, usually get a single step in

o e e N subdividing the step and distributing the deposited
sensitive silicon, with hit placed in center of energy in subslices. These depositions are then driftgd

volume, and only dE/dx along path.

to the surface, with appropriate diffusion and Lorentz
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10 um

GEANT4 : pas et seuils

=

Limits step when no other process occurs
100 um 200 xm Reducing size limit increases number of hits
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range cut as one approach
volume boundary.

¢ For SiD, with ~300micron Si, get ~20%, vs ~16%
expected.

Reduces sensitivity of dependence on range cut.
Adds slight overhead in runtime to handle

ing systematic studies, but hampered by la
beam data.
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Ties Behnke: Sof tware in Europe

Simulation and Reconstruction
Software for the ILC:
from MOKKA to MARLIN
Ties Behnke

Tracking

o Full track finding and fitting algorithms taken from ALEPH and DELPHI
optimised for TPC
* Track finding is based on out - in search, using Circle Fit to build
reference tracks

* These are then passed to a Kalman Filter in order to take
scattering within the material into account for the final fit

* include hit pickup in inner detectors and full refit
- Output: LCIO track collection with full covariance matrix
8 Track Cheater

- Uses MC to generate road along which hits are taken, these
are then fitted with a helix hypothesis

- Oufput: LCIO track collection

o missing: forward tracking
stand-alone vertex tracking
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Conclusi

DESY et SLAC @ Boulder

ILC Detector Simulation:
The U.S. Framework
Jeremy M€ Cormick

« Most US reconstruction algorithms still using cheater or MC
based tracking
* Cheaters
* MC Fast p
« Mike Ronan’s cheater reco packgge 1
* Or just use MCParticles
« Lots of good tools available in org.Icsim;for real tracklng algo
+ Norman Graf’s track fitting and flndmg
» Garfield for TPC
« Nick Sinev’'s CCD reconstruction
« Probably a lot of stuff not in org.lcsim CVS, yet (?)
« Just need to put together into reconstruction algorithms
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-lalfinReco

Marlin serves as a framework for the distributed development of
reconstruction algorithms

provides a well defined modularity

MarlinReco is a toolkit which aims at providing reconstruction algorithms for
detector concept studies
* (almost) complete set of standard reconstruction (pflow)
* cheaters for cross checks (and replacements)
* all processors can seamlessly be combined together with other
reconstruction code or plugged into your analysis
* eg. different clustering algorithms
* eg. different track finding codes

» Need to work on integratie!
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SLAC : Simulation et Reconstruction

savoir-faire du LHC
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Le mot du début a la fin

DESY et SLAC @ Boulder

Description Detector Language |IO-Format|/Region
Simdet fast Monte Carlo TeslaTDR Fortran  [StdHep/LCIO| EU
SGV fast Monte Carlo simple Geometry, flexible| Fortran None (LCIO) EU
Lelaps fast Monte Carlo SiD, flexible C++ LCIO us
Mokka full simulation — Geant4 TeslaTDR, LDC, flexible LCIO| EU
Brahms-Sim Geant3 - full simulation TeslaTDR ] EU
SLIC full simulation — Geant4 sin us
LCDG4 full simulation — Geant4 10 us
Jupiter full simulation — Ge~ dovd'\Sd‘ AS
Brahms-Reco | econstruct” ot N EU
A oWe
> N\ 0P
Marlin oS EU
30 %° xed ©
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Activités en cours au LPNHE

@ Etudes d'algorithmes pour le
tracking : Algorithmes Génétiques,
Lignes Brisées de Blobel

@ Si: simulation pour données avec
sources et faisceaux.

=
e

g

@ Simulation et reconstruction avec les outils actuels
pour les tests en faisceaux.
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Activités en cours au LPNHE

@ Etudes d'algorithmes pour le
tracking : Algorithmes Génétiques,
Lignes Brisées de Blobel

@ Si: simulation pour données avec
sources et faisceaux.
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@ Simulation et reconstruction avec les outils actuels
pour les tests en faisceaux.

@ Simulation et tracking avec des processus de référence.



