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1.Introduction

The ambitious physics program at the ILC sets stringent requirements on
the detector. For the tracking system this means:

. excellent momentum resolution §(1/p,)<5- 107

- very good flavour tagging capability; the vertex detector must measure
impact parameter of tracks with resolution §(IP)=5um® 10um/p - sin™6;,

- efficient reconstruction of tracks in the dense jets, characterised by high local
multiplicities of charge particles;

- full reconstruction of low p, loopers, enabling precise extrapolation of tracks
to the endcap calorimeters with subsequebt linkage of tracks with calorimeter
clusters;

- efficient track reconstruction and unambigous determination of charge at
very small polar angles.

Several detector concepts have emerged as a result of intensive R&D
program for the ILC detector. This write-up describes the tracking software
designed within the framework of the Large Detector Concept (LDC). The
LDC Tracking system consists of the following components:

I)microvertex pixel detector surrounds the primary interaction point; detector
has 5 coaxial Si layers, positioned at the distances between 1.55 mm
(innermost layer) and 6.0 mm (outermost layer) away from the beam axis.

2)intermediate Si Tracker (SIT) has two layers at distances 160 and 300 mm
away from the beam axis; strip-wise readout is foreseen for this detector; SIT
serves as a bridge between VTX and TPC

3)large volum Time Projection Chamber represents the main component of the
LDC Tracking system; it has inner radius of about

4)Forward Si tracking discs (FTD' sgover the angular range from and ensure
good track reconstruction in the forward/backward region; in the beaseline
LDC detector design this the forward tracking detector consists of 7 discs in
both semispheres, placed at distances between 200 and 1300 mm from the
geometrical center; the three innermost discs on both sides will be
instrumented with hybrid pixels, while for the remaining discs the strip
readout is planned

The acceptance of various components is shown in Fig.1.
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Figure 1Acceptance of various components of the LDC Tracking system

The LDC Tracking software, described in this write-up, is the part of the
MarlinReco package. It represents a collection of Marlin processors,
performing digitization of the Simulated Tracker Hits (LCIO objects
SimTrackerHits), produced by the detector simulation run, pattern recognition
in various tracking subdetectors, linkage of track segments found in the
different subdetectors and track fitting.

2.Installation

2.1Getting package

As the part of the MarlinReco the LDC tracking package can be fetched
from the Zeuthen CVS Repository for the ILC Software. In your working
directory you should issue the following commands:
> export CVS _RSH=ccvssh

export CVSROOT=: ext:anonynmous@vssrv.ifh.de:/marlinreco

>
> cvs co MarlinReco
> cvs co MarlinUtil

2.2Requirements

The LDC Tracking software as well as the entire MarlinReco package
depends on the following libraries: CLHEP (version 1.8 or higher), GNU
Scientific Library (version 1.6 or higher), GEAR (version 00-05 or higher) and
CERNLIB. Make sure, that these packages are installed on your computer
before setting up and running MarlinReco.



2.3Building Libraries and Executable

Once packages MarlinReco and MarlinUtil are checked out from CVS,
you should properly modify script, setting up environment variables, indicating
paths to the libraries outlined above. Example of this script is given below:

HHHHBHBHBHBHBHBH AR R R A A A AR R R R R
#

# Exanple script, setting up environnment variables

#

# 24/11/ 2005

# A Raspereza, Ml

export ROOTSYS=/renote/pcil c2/1LC ROOT/ v4. 00- 08

if [ SMARLIN] ; then
export MARLIN

el se

export MARLI N=$PWD
fi

echo " MARLIN set to:" $MARLIN
# nmodify the following pathes as needed ---->

# path to LCIOis required

#export LCI O=/renote/pcilc2/1LCLC O v01l-06

#export LCl O=/ af s/ desy. de/group/it/ilcsoft/Icio/v0l-07
export LClIO=/renote/pcilc2/1LCLCIAvO0L1-07

export PATH=$LCl O bi n: $PATH

#-- comment out for production
export MARLI NDEBUG=1

# the following is optional (but recomended) comment
# out before conpiling what you don't need/want

#---- CLHEP ---------

export CLHEP=/renote/pcilc2/1LC/ CLHEP-1.9.2.1/build

#---- LCCD -----------

# use LCCD for conditions data (ConditionsProcessor)

#export LCCD=/ af s/ desy.de/group/it/ilcsoft/lccd/v00-01

# to make full use of LCCD also use the conditions data base
# Note: if you don't want to use CondDBWSQ you al so

# need a LCCD library that

# has been build without CondDBMySQL !

#export CondDBMySQL=/ af s/ desy. de/ group/it/ilcsoft/ CondDBMySQ
#export LD LI BRARY_PATH=$LD LI BRARY_PATH: $CondDBMySQL/Ii b

Howoo GEAR -----cmmmmon

export GEAR=/renote/pcilc2/ILC gear/v00-05
#---- AIDA setup ---------

#--- fixes a bug in aida_env.sh with zsh

# (provided by J. Sanson) :
setopt shwordsplit > /dev/null 2>&1
export MARLI N_USE_Al DA=0

unset MARLI N_USE_AI DA

# nodify the followi ng pathes as needed
export JDK HOVE=/usr/local/java
export JAI DA HOVE=/renote/pcilc2/1LC/ JAI DA/ 3.2.3
export Al DAJNI _HOVE=/renote/pcilc2/1LC AIDAINI/3.2.3
$JAI DA_HOVE/ bi n/ ai da- set up. sh
$AI DAJNI _HOWE bi n/ Li nux- g++/ ai daj ni - set up. sh

export LD LI BRARY PATH=${ ROOTSYS}/ | i b/ root: $LD LI BRARY_PATH
export LD LI BRARY_PATH=$LD LI BRARY_PATH: /renot e/ pcilc2
/1LC/gsl -1.6/1ib

export LD LI BRARY PATH=$LD LI BRARY PATH: $CLHEP/ | i b



#path to LG O

export PATH=$LCI O bi n: $PATH

# path to ROOT installation

export PATH=${ ROOTSYS}/ bi n: $PATH

# path to doxygen

export PATH=/renote/ pcil c2/1LC doxygen/ bi n: $PATH
export PATH=$LCI O bi n: $PATH

All libraries and Marlin executable are created by gmake utility. In your
working directory type:
> gnake

2.4Building doxygen documentation
A user can create doxygen documentation of the entire MarlinReco and

MarlinUtil packages by perfoming command
> gmake doc

3.Structure of the Package

The LDC tracking software includes:

I)processors performing digitization of the signal in various tracking
subdetectors;

2)processors implementing pattern recognition in the TPC and Silicon
detectors;

3)track fitting based on the Kalman filter approach;

4)utility classes, extending functionality of native LCIO classes : Track and
TrackerHit;

S)utility classes, facilitating fast and efficient pattern recognition

6)class MarlinTrackFit, providing and interface to the FORTRAN based
DELPHI code;

7)FORTRAN code from DELPHI, which performs pattern recognition in the
TPC; the interface of FORTRAN code to the MarlinReco package is realised
in the form of C++ wrappers.

3.1Digitization Processors

Digitization of the SimTrackerHits, produced by the detector simulation
run, is performed in two different ways. The first approach is based on the
Gaussian smearing of the SimTrackerHits according to a-priori known and
specified spatial point resolutions. This approach is implemented in the Marlrin
Processors VTXDi gi Processor, FTDDi gi Processor and
TPCDi gi Processor. The module VTXDi gi Processor performs
digitization of SimTrackerHits in the vertex detector and SIT,



FTDDi gi Processor - in the forward tracking discs and
TPCDi gi Processor — in TPC. All processors require SimTrackerHit
collection names as an input parameters. The VTXDi gi Processor treats
VTX and SIT as cyllindrical detectors. The two spatial point resolutions, one in
the r-¢ projection, another — along z should be provided by user as a Processor
parameter. FTDDi gi Processor treats forward tracking discs as a rigid
measurement planes at fixed positions in z. It is assumed that the hit position in
the FTD' s$s measured ‘isotropically”, thus an user has to provide only spatial
point resolution in the r-¢ projection. The TPC spatial resolution in r-¢ is
given by:
0.4=00®D - Lprirr

where 0 1s the constant term, D i1s the diffusion coefficient, Lpg;rr 18 the drift
length. Resolution along z, o, is assumed to be independent of Lpgsrr.
Parameters oy, D and o, areare specified in the TPC section of the GEAR
steering (see Section ).

For the DEPFET-based microvertex detector, a detailed digitization
procedure is implemented in the Marlin processor VTXDigitizer. The
procedure takes into account Lorentz effect, charge diffusion, electronic noise
and energy loss fluctuations along charge particle path within sensitive silicon
layer.

All digitization processors produce as an output collections of digitized
TrackerHit. Each TrackerHit is attributed a 3D position and covariance matrix
of the hit measurement. The covariant matrix of the hit position measurement is
then used in the track fitting procedure.

3.2Material DB Processor — Material database builder

The Processor MaterialDB builds and keeps in RAM the information of
the matreial volumes and their properties during the code execution time. This
information is used in the track fitting procedure implemented in the DELPHI
code. Geometry of the subdetectors and material properties, defined in terms of
radiation lenghts and specific ioinization losses, are read in through the GEAR
steering file. The processor does not require input LCIO collections and
produces no output collections. The module belongs to the SiliconTracking
subpackage and resides in the directory MarlinReco/Tracking/SiliconTracking.

3.3Pattern Recognition in TPC

Pattern recognition in the TPC is done using C++ wrappers of the LEP
code. The main Marlin module is LEPTr acki ngPr ocessor , which invokes
FORTRAN routines, which perform inward search for spatially continuous
sequences of hits, compatible with the helix hypothesis, and fitting of these



sequences. The LEP code is capable of finding only semiloops of the tracks. As
a consequence, the low loopers are splitted into several segments, which are
then identified and merged by the Ful | LDCTr acki ng processor, described
below. The LEPTr acki ngPr ocessor requires as an input LCIO collection
of the TPC TrackerHits and produces LCIO collection of TPC tracks and track-
MCParticle relations. To prevent the code from reconstruction of extremly low
p: loopers, leaving continuous in time signal on one or few neighboring TPC
pads, the module CurlKillerProcessor is designed. Both
LEPTr acki ngProcessor and Curl Ki |l er Processor belong to the
BrahmsTracking subpackage and reside 1in the CVS directory
MarlinReco/Tracking/BrahmsTracking. All FORTRAN routines, invoked by
LEPTr acki ngProcessor, reside in the Zeuthen CVS directory
MarlinReco/Tracking/BrahmsTracking/f77.

3.4Pattern Recognition in the Silicon Detectors

Combined pattern recognition in all silicon tracking devices (VTX, FTD
and SIT) is implemented in the MarlinProcessor Si | i conTracki ng,
belonging to the SiliconTracking subpackage. The code resides in the directory
MarlinReco/Tracking/SiliconTracking. The procedure starts with the search
for hit triplets in the outermost layers of the combined VTX-SIT tracking
system and in FTDOnce such a triplets are found, an inward extrapolation of
the track candidates is performed and additional hits in the inner layers of VTX
and FTD are assigned to the track candidates. A special procedure is
implemented for the transition region in polar angle between VTX and FTD,
where hit triplets, having 2+1 or 142 patterns (2 hits in VIX and 1 in FTD or 1
hit in VTX and 2 hits in FTD), are searched for. The SiliconTracking processor
requires as an input collections of VTX, FTD and SIT TrackerHits and
produces the collections of Silicon Tracks and track-MCParticle relations.

3.5Association of the Silicon and TPC track segments. Full
LDC Tracking.

The final step of the track reconstruction in the LDC detector is
association of track segments found in TPC and silicon detectors, merging
splitted loopers in TPC and assignment yet non-assigned hits to already found
tracks. All this is done by the Ful | LDCTr acki ngPr ocessor , which is the
part of the FullLDCTracking subpackage. The Ful | LDCTr acki ng requires
as an input collections of VTX, FTD, SIT and TPC TrackerHits, collections of
Silicon and TPC tracks. Optionally collections of TPC/Silicon track to
MCParticle relations can be provided to facilitate some debugging printout
statements.



3.6TrackCheater Processor

The TrackCheat er processor is designed to construct true Monte
Carlo tracks from the hits attributable to the same Monte Carlo particles. Thus,
this processor just emulates perfect pattern recognition. An user can optionally
determine track parameters, using generated values of the 4-momentum of
charged particles or perform a fit of cheated tracks. The TrackCheat er
processor requires as an input collections of TrackerHits in various
subdetectors and produces collections of true Monte Carlo tracks and track-
MCParticle relations.

3. 7MarlinTrackFit — Track fit Utilility

Interface to the DELPHI FORTRAN code, performing track fitting, is
implemented in the class MarlinTrackFit. The fit is performed by invoking
DoFitting method of this class. The routine is fed with the array of hit positions
and covariance matricies, hit identifiers, encoding information about the
detector, where they were produced, and returns fitted track parameters with
the corresponding covariance matricies.

3.8Utility classes, extending native LCIO classes and

implementing numerical operations with helicies

The classes Tracker H t Ext ended, Tr ackExt ended,
TrackH tPair and G oupTracks have been designed to extend
functionality of the native LCIO classes. Additional cross relations between
TrackerHits and Tracks and among Tracks, as well as new member functions
and member data are needed to facilitate fast and robust tracking procedure. All
this 1s implemented in classes mentioned above. Furthermore, classes
Hel i xCl ass and Cl ust er Shapes have been developed, which allow
for manipulation of helicies and track fitting of track candidates, using simple
helix hypothesis. For a detailed information about these utility classes, refer to
the relevant doxygen documentation.

4.Running Tracking Code

The code is run by issuing command Marlin followed by the name of
Marlin steering file:
> Marlin {your marlin_steering}
The example Marlin and GEAR steerings are given below:

<| - - HHHHBHBHBHBHBHBHBHHBHBHBH B R R BHBH B H R R R R R EHE- - >
<I--# #-->
<I--# Exanpl e steering file to run #-->
<I--# TrackCheat er Processor #-->



<I--# Author : A Raspereza (Ml -Minich) 31/07/2007 #-->
<l--# H#-->
<| - - HHHBHHBHHBHHBHHBH B HHHH B BB R R R R R - - >

<marlin>

<execut e>
<processor nanme="M/Material DB"/ >
<processor name="M/TPCDi gi Processor"/>
<processor nanme="MVTXDi gi Processor"/>
<processor nanme="M/FTDDi gi Processor"/>
<processor name="MTrackCheater"/>

</ execut e>

<gl obal >

<paraneter name="LCl O nputFil es"> ZH | X_350. sl ci o </ par anet er >

<par amet er name="Gear XMLFi | "> gear _| dcO1_tracki ng. xm </paraneter>
<par anmet er name="MaxRecor dNunber" val ue="11" />

<par amet er name="SupressCheck" val ue="fal se" />

<par amet er nanme="BFi el d"> 4.0 </paraneter>

</ gl obal >

<processor name="MMaterial DB" type="Material DB">
<l--Material DB builder...-->
<l--Use Extrapolations in Fit-->
<par anmet er name="UseExtrapol ati ons" type="int">1 </paraneter>
<l--Use material database-->
<par amet er name="UseMaterials" type="int">1 </paraneter>
</ processor >

<processor name="M/TPCDi gi Processor" type="TPCDi gi Processor">

<!--Produces TPC TrackerHt collection from SinfrackerHt collection, sneared in RPhi and Z-->
<!--Name of the SinfrackerHt collection-->
<par anet er nanme="Col | ecti onNane" type="string" |ciolnType="SinilrackerHit">STpcO1_TPC </ par anet er >
<I--Name of the digitized TrackerHit collection-->

<par anet er name="TPCTr acker Hi t sCol " type="string" | ci oQut Type="Tracker Hi t">TPCTrackerHi ts
</ par anet er >
</ processor >

<processor nanme="M/VTXDi gi Processor" type="VTXD gi Processor">
<I--VTXDi gi Processor should create VIX TrackerHits from SinilrackerH ts-->
<! - -Debuggi ng option-->
<par anmet er name="Debug" type="int">0 </paraneter>
<l--Mnentum Cut For D Rays (MeV)-->
<par anmet er name="Mment unCut For DRays" type="fl oat">10 </ paraneter>
<!--R-Phi Resolutionin SIT-->
<par anmet er name="Poi nt Resol uti onRPhi _SIT" type="float">0.01 </paraneter>
<I--RPhi Resolution in VTX-->
<par amet er nanme="Poi nt Resol uti onRPhi _VTX" type="float">0.004 </paraneter>
<l--Z Resolution in SIT-->
<par anet er nanme="Poi nt Resol uti onZ_SIT" type="float">0.01 </ paraneter>
<!--Z Resolution in VTX-->
<par amet er name="Poi nt Resol uti onZ_VTX" type="fl oat">0.004 </ paraneter>
<l--Renmove D-rays ?-->
<par amet er name="RenoveDrays" type="int">0 </paraneter>
<!--Narme of the SinmlrackerHit collection-->
<par anet er name="S| TCol | ecti onNare" type="string" I ciol nType="Si nifrackerHi t">sit00_SI T
</ par anet er >
<l--Name of the sit TrackerHt output collection-->
<par anet er name="S| TH t Col | ecti on" type="string" | ci oQut Type="TrackerHit">SI TTrackerH ts
</ par anet er >
<I--Name of the SimlrackerHt collection-->
<par anet er nane="VTXCol | ecti onNane" type="string" | ci ol nType="Si nilr acker Hi t " >vxd00_VXD
</ par anet er >
<I--Name of the vxd TrackerH t output collection-->
<par anet er nanme="VTXH t Col | ecti on" type="string" | ci oQut Type="TrackerHit">VTXTrackerHi ts
</ par anet er >
</ processor >

<processor nanme="M/FTDD gi Processor" type="FTDDi gi Processor">
<! --FTDDi gi Processor creates FTD TrackerHits from Si nilrackerHi ts-->
<!--Name of the SinfTrackerHt collection-->
<paranet er name="Col | ecti onNane" type="string" |ciolnType="SinilrackerHit">ftd01_FTD </ par aneter>
<l--Mnmentum Cut For D Rays (GeV)-->
<par anet er nanme="Monent unCut For DRays" type="float">10 </paraneter>
<!--Name of the TrackerHit output collection-->



<paraneter nanme="CQutput Col |l ecti onName" type="string" |cioQutType="TrackerH t">FTDIrackerHits

</ par anet er >
<!--Point Resolution in FTD-->
<par anmet er name="Poi nt Resol uti on" type="float">0.01 </ paraneter>
<l--Renove D rays?-->
<par anmet er nanme="RenoveDrays" type="int">0 </paraneter>
</ processor >

<processor name="M/TrackCheater" type="TrackCheater">
<l--Creates true tracks...-->

<l--Cut On Fit Chi2-->

<par amet er name="Chi 2Cut" type="float">100 </ paraneter>

<l--Cut on dO to accept track-->

<par anmet er name="Cut OnD0" type="fl oat">500 </ paraneter>

<l--Cut on TPC hits for tracks with no Si hits-->

<paranet er name="Cut OnTPCH ts" type="int">35 </paraneter>

<l--Cut on Z0 to accept track-->

<par amet er name="Cut OnZ0" type="float">500 </ paraneter>

<I--Level of the printout info for the debugi ng purposes-->

<par anmet er name="Debug" type="int">1 </paraneter>

<l--Energy Cut-->

<paraneter name="ECut" type="float">0.1 </paraneter>

<l--Flag to Fit True Track-->

<par ameter name="FitTrueTrack" type="int">1 </paraneter>

<l--Cut on distance fromhit to helix-->

<par ameter name="Hit ToHel i xDi st" type="fl oat">500 </paraneter>

<!--Cut on distance fromhit to helix in fitting-->

<paraneter name="Hi t ToHel i xInFit" type="float">20 </paraneter>

<!--Name of the TrueTrack MC Rel ation collection-->

<par anet er nanme="MCTr ueTr ackRel Col | ecti onNane" type="string"

| ci oQut Type="LCRel ati on">TrueTracksMCP </ par anet er >
<I--Mnimal Hts in Track Custer-->
<paranmeter name="M ni nal H ts" type="int">3 </paraneter>
<!--Track Fit Option-->
<paranmeter name="OptFit" type="int">4 </paraneter>
<I--Store only hits used in fit?-->
<paranmeter name="StoreH tsInFit" type="int">0 </paraneter>
<I--Tracker Hit Collection Nanes-->

<paraneter name="TrackerHitCollections" type="StringVec" |ciolnType="TrackerHit">VTXTrackerHits

FTDTrackerHi ts Sl TTrackerHits TPCTrackerH ts </ paraneter>
<I--Collection of True Clusters-->
<par amet er name="TrueTrackCol | ection" type="string" |cioQutType="Track">TrueTracks </ paraneter>
<l--Use Extra Point in Fit?-->
<par anmet er name="UseExtraPoint" type="int">0 </paraneter>
<l--Paraneter a to define minimal |IP error-->
<par anet er nane="aPar anet er For| PError" type="fl oat">0.002 </ paraneter>
<!--Paranmeter b to define nmininal IP error-->
<par anmet er name="bPar anet er For| PError" type="fl oat">0. 0076 </paraneter>
<I--Paranmeter s to define mininal IP error-->
<par anmet er name="sPar anet er For| PError" type="float">0.75 </paraneter>
</ processor >

</marlin>

<! - - HHHAHHHHHH R R R R - - >

<I--# #-->
<I--# Exanpl e steering file to run #-->
<!--# LEPTracki ngProcessor, SiliconTracking and #-->
<l--# Ful I LDCTr acki ng processors #-->
<l--# Author : A Raspereza (Ml -Mnich) 31/07/2007 #-->
<I--# #-->
<| - - HH{HH#HHHBHHHHHHBHHH HHB R B HH B HH B HH BB RS RS- - >
<marlin>
<execut e>

<processor name="M/Material DB"/>
<processor nanme="M/TPCDi gi Processor"/>
<processor name="MCurl Ki || er Processor"/>
<processor nanme="MVTXD gi Processor"/>
<processor nanme="M/FTDDi gi Processor"/>
<processor name="M/LEPTracki ngProcessor"/>
<processor name="MSiliconTracking"/>
<processor name="MFul | LDCTr acki ng"/ >



</ execut e>

<gl obal >

<paraneter name="LCl O nputFiles"> ZH | X_350. sl ci o </ par anet er>

<par amet er name="Gear XMLFi | "> gear _| dcO1_tracki ng. xm </paraneter>
<par anmet er name="MaxRecor dNunber" val ue="11" />

<par amet er name="SupressCheck" val ue="fal se" />

<par amet er name="BFi el d"> 4.0 </paraneter>

</ gl obal >

<processor name="MMaterial DB" type="Material DB">
<!--Material DB builder...-->
<l--Use Extrapolations in Fit-->
<par anmet er name="UseExtrapol ati ons" type="int">1 </paraneter>
<l--Use material database-->
<paranet er name="UseMaterial s" type="int">1 </paraneter>
</ processor >

<processor name="M/TPCDi gi Processor" type="TPCDi gi Processor">

<!--Produces TPC TrackerHt collection from SinifrackerHt collection, sneared in RPhi and Z-->
<!--Name of the SinfrackerHt collection-->
<par anet er name="Col | ecti onNane" type="string" |ciolnType="SinilrackerHit">STpcO1_TPC </ par anet er >
<I--Narme of the digitized TrackerHit collection-->

<paraneter nane="TPCTrackerH tsCol" type="string" |cioQutType="TrackerHit"> Al|ITPCTrackerHts
</ par anet er >
</ processor >

<processor name="MyCurl Ki || erProcessor" type="Curl Kill erProcessor">
<I--CurlKillerProcessor: Using a 2D(r-phi) histogram hits from patterns (curlers) traversing the
TPC in Z whilst retaining constant r-phi are renoved froma new TrackerHit collection -->
<I--Bin size in square root of pad multiples-->
<par anmet er name="Bi nSi ze" type="int">2 </paraneter>
<I--Name of the cut away TrackerHt collection-->
<paraneter name="CutCol | ecti onNane" type="string" |cioCQutType="TrackerH t"> cutTPCTrackeHts
</ par anet er >
<!--Name of the TrackerHit collection-->
<paranmeter nanme="I|nput Col | ecti onNane" type="string" |IciolnType="TrackerH t"> Al TPCTrackerHits
</ par anet er >
<l--Cut for the nunber of hits allowed in one bin-->
<paraneter name="MultiplicityCut" type="int">4 </paraneter>
<!--TPC PadHei ght - - >
<par anet er nanme="PadHei ght" type="float">6.2 </paraneter>
<!--TPC PadW dt h- - >
<par anmet er name="PadW dth" type="float">2.2 </paraneter>
<l--Name of the remmining TrackerHit collection-->
<paranet er nane="Renai ni ngCol | ecti onNane" type="string" |cioQutType="TrackerHit"> TPCTrackerHits
</ par anet er >
</ processor >

<processor name="M/VTXDi gi Processor" type="VTXD gi Processor">
<!--VTXDi gi Processor should create VTX TrackerHits from SinTrackerHts-->
<! - - Debuggi ng option-->
<par anmet er name="Debug" type="int">0 </paraneter>
<!--Mnmentum Cut For D Rays (MeV)-->
<par amet er name="Moment unCut For DRays" type="fl oat">10 </ paraneter>
<!--R-Phi Resolution in SIT-->
<par anmet er name="Poi nt Resol uti onRPhi _SIT" type="float">0.01 </paraneter>
<!--R-Phi Resolution in VTX-->
<par anmet er name="Poi nt Resol uti onRPhi _VTX" type="float">0.004 </paraneter>
<!--Z Resolution in SIT-->
<par anmet er name="Poi nt Resol uti onZ_SI T" type="float">0.01 </paraneter>
<!--Z Resolution in VIX-->
<par anet er nanme="Poi nt Resol uti onZ_VTX" type="fl oat">0.004 </paraneter>
<l--Renove D-rays ?-->
<par amet er name="RenoveDrays" type="int">0 </paraneter>
<l--Name of the SinfrackerHit collection-->
<par anet er name="S| TCol | ecti onName" type="string" I ciol nType="Si nfrackerHi t">sit00_SI T
</ par anet er >
<I--Name of the sit TrackerHt output collection-->
<par anet er nane="SI THi t Col | ecti on" type="string" | ci oQut Type="TrackerHi t">SI TTrackerHits
</ par anet er >
<!--Name of the SinfTrackerHt collection-->
<par anet er name="VTXCol | ecti onName" type="string" I ci ol nNType="Si mlracker H t " >vxd00_VXD
</ par anet er >
<!--Nanme of the vxd TrackerHit output collection-->
<par anet er nanme="VTXHi t Col | ecti on" type="string" | ci oQut Type="TrackerH t">VTXTrackerHits



</ par anet er >
</ processor >

<processor nanme="M/FTDDi gi Processor" type="FTDDi gi Processor">
<!I--FTDDi gi Processor creates FTD TrackerHits from Si nilrackerHts-->
<!--Name of the SinfrackerHit collection-->
<par anet er name="Col | ecti onNanme" type="string" |ciolnType="Si mirackerH t">ftd0O1_FTD </ paraneter>
<l--Mnmentum Cut For D Rays (GeV)-->
<par anmet er name="Moment unCut For DRays" type="fl oat">10 </ paraneter>
<!--Narme of the TrackerHit output collection-->
<paraneter nanme="CQutput Coll ecti onName" type="string" |cioQutType="TrackerH t">FTDIrackerHits
</ par anet er >
<!--Point Resolution in FTD-->
<par anmet er name="Poi nt Resol uti on" type="float">0.01 </paraneter>
<l--Renove D rays?-->
<par anmet er name="RenoveDrays" type="int">0 </paraneter>
</ processor >

<processor name="M/LEPTracki ngProcessor" type="LEPTracki ngProcessor">
<I--Produces Track collection from TPC TrackerHit collections using LEP tracking algorithns-->
<!--Name of the TPC Track MC Rel ation collection-->
<par anet er nane="MCTPCTr ackRel Col | ecti onNane" type="string" |cioQutType="LCRel ati on">TPCTracksMCP
</ par anet er >
<!--Name of the Track MC Rel ation collection-->
<paranmeter name="MCTrackRel Col | ecti onName" type="string" | ci oQut Type="LCRel ati on">TracksMCP
</ par anet er >
<l--Name of the SIT TrackerHit collection-->
<paraneter nane="S|I TTracker H t Col | ecti onNanme" type="string" |ciolnType="TrackerH t">SI TTrackerHits
</ par anet er >
<!--Name of the TPC Track collection-->
<par amet er name="TPCTr ackCol | ecti onNane" type="string" |cioQutType="Track">TPCTracks </ paraneter>
<!--Name of the TPC TrackerHit collection-->
<par anet er nanme="TPCTracker Hi t Col | ecti onNane" type="string" |ciolnType="TrackerH t">TPCTrackerHits
</ par anet er >
<!--Name of the Track collection-->
<par amet er name="TrackCol | ecti onNanme" type="string" |cioCQutType="Track">Tracks </paraneter>
<!--Name of the VTX TrackerHit collection-->
<par anet er nanme="VTXTracker Hi t Col | ecti onNane" type="string" |ciolnType="TrackerH t">VTXTrackerHits
</ par anet er >
</ processor >

<processor name="MSiliconTracking" type="SiliconTracking">

<I--Pattern recognition in silicon trackers-->
<l--Angle Cut For Merging-->
<par anmet er name="Angl eCut For Mer gi ng" type="float">0.1 </paraneter>
<l--Chi2 Fit Cut-->
<par anmet er name="Chi 2FitCut" type="float">100 </ paraneter>
<l--Chi2 Prefit Cut-->
<par anmet er nanme="Chi 2PrefitCut" type="float">1le+10 </paraneter>
<I--Chi 2WRphi Quartet-->
<par anet er nanme="Chi 2WRphi Quartet" type="float">1 </paraneter>
<! --Chi 2WRphi Sept et - - >
<par anet er name="Chi 2WRphi Septet" type="float">1 </paraneter>
<! --Chi 2WRphi Triplet-->
<par amet er name="Chi 2WRphi Tri pl et" type="float">1 </paraneter>
<l--Chi 2WZQuartet-->
<par anmet er name="Chi 2WZQuartet" type="float">0.5 </paraneter>
<!--Chi 2WSept et - - >
<par anmet er name="Chi 2W.Septet" type="float">0.5 </paraneter>
<I--Chi 2WZTriplet-->
<par anmet er nanme="Chi 2WZTri plet" type="float">0.5 </paraneter>
<I--Create Track To MCP Rel ati ons-->
<par anet er nanme="CreateMap" type="int">1 </paraneter>
<l--cut on DO for tracks-->
<par amet er name="Cut OnD0" type="fl oat">100 </ paraneter>
<l--cut on Pt-->
<par ameter name="CutOnPt" type="float">0.1 </paraneter>
<l--cut on Z0 for tracks-->
<par anmet er name="Cut OnZ0" type="float">100 </ paraneter>
<!--Print out debugging info?-->
<par anmet er name="Debug" type="int">1 </paraneter>
<I--FTD H't Collection Nane-->

<paranmeter nane="FTDHi t Col | ecti onName" type="string" |ciolnType="TrackerH t">FTDTrackerHts
</ par anet er >

<!--Fast attachnment-->
<paranet er name="FastAttachment" type="int">0 </paraneter>



<l--Final Refit ?-->
<parameter name="Final Refit" type="int">1 </paraneter>
<!--Conbinations of Hts in Layers-->
<par anet er nane="Layer Conbi nati ons" type="IntVec">6 4 3 6 426 32543542532432431
421321 </paraneter>
<!--Conbinations of Hts in FTD-->
<par aneter name="Layer Conbi nati onsFTD" type="IntVec">6 545 4354254153253152143
2431430421420410321320310210 </paraneter>
<!--MnbDi st Cut Attach-->
<paraneter name="M nDi st Cut Attach" type="float">2 </paraneter>
<!--M nLayer ToAt t ach- - >
<par anmet er name="M nLayer ToOAttach" type="int">-1 </paraneter>
<l--mniml hits-->
<par anmeter name="M ni mal H ts" type="int">3 </paraneter>
<!--Number of divisions in Phi-->
<paranet er name="NDi vi si onslnPhi" type="int">40 </paraneter>
<!--Number of divisions in Phi for FTD-->
<par anmet er name="NDi vi si onsl nPhi FTD' type="int">3 </ paraneter>
<!--Nunmber of divisions in Theta-->
<par anmet er nanme="NDi vi si onsl nTheta" type="int">40 </paraneter>
<I--Option of prefit ?-->
<paraneter name="QptPrefit" type="int">0 </paraneter>
<I--SIT Ht Collection Nane-->
<parameter nane="S|ITHi t Col | ecti onName" type="string" |ciolnType="TrackerH t">SlI TTrackerHts
</ par anet er >
<l--Silicon track Collection Nane-->
<par anet er name="Si TrackCol | ecti onNane" type="string" |cioQutType="Track">Si Tracks </ paraneter>
<l--Name of Si track MC particle relation collection-->
<paraneter nanme="Si TrackMCPRel Col | ection" type="string" |cioQutType="LCRel ation">Si TracksMCP
</ par anet er >
<I--Sinmple Helix Fit ?-->
<par anmet er name="Si npl eHel i xFit" type="int">1 </paraneter>
<l--Use Extra Point in Fit-->
<par anet er nanme="UseExtraPoi nt" type="int">0 </paraneter>
<l--Use SIT-->
<par anmeter name="UseSIT" type="int">1 </paraneter>
<l--VIX Ht Collection Nane-->
<paranmeter nane="VTXHi tCol | ecti onName" type="string" | ci ol nNType="Tracker H t">VTXTrackerH ts
</ par anet er >
</ processor >

<processor name="MFul | LDCTracki ng" type="Ful | LDCTr acki ng" >
<I--Perfornms full tracking in LDC detector-->
<l--Cut on Qpening Angle for forced nerging of Si and TPC segnents-->
<par anmet er name="Angl eCut For For cedMer gi ng" type="fl oat">0.05 </ paraneter>
<!--Cut on Opening Angle for nerging Si and TPC segnents-->
<par amet er name="Angl eCut For Mer gi ng" type="float">0.1 </paraneter>
<l--Assign left over TPC hits-->
<par anet er nanme="Assi gnTPCHi ts" type="int">1 </paraneter>
<l--Cut on fit Chi2-->
<paraneter nanme="Chi 2Fi tCut" type="fl oat">100 </paraneter>
<l--Cut on fit Chi2-->
<par amet er name="Chi 2PrefitCut" type="float">100000 </ paraneter>
<I--Create Track to MCP Rel ations-->
<par amet er name="Creat eMap" type="int">1 </paraneter>
<!--Cut on the nunber of the TPC hits for tracks with no Si hits-->
<par anmet er name="Cut OnNTPCHi t s" type="int">35 </ paraneter>
<!--Cut on the track paraneter DO-->
<par anmet er name="Cut OnTrackD0" type="fl oat">500 </ paraneter>
<I--Cut on the track paraneter Z0-->
<par amet er name="Cut OnTr ackzZ0" type="fl oat">500 </ paraneter>
<I--Cut on DO difference for forced nerging of Si and TPC segnents-->
<par anet er nane="DOCut For For cedMer gi ng" type="fl oat">50 </ paraneter>
<l--Cut on DO difference for merging of Si and TPC segnents-->
<par amet er name="DOCut For Mer gi ng" type="fl oat">500 </paraneter>
<l--Cut on DO difference for nmerging TPC segnents-->
<par amet er name="DOCut ToMer geTPCSegnent s" type="fl oat">100 </ paranet er>
<l--Activate debuggi ng?-->
<par anmet er name="Debug" type="int">1 </paraneter>
<!--Cut on dP/P difference for nerging TPC segnents-->
<par anmet er name="Del t aPCut ToMer geTPCSegnent s" type="fl oat">0.1 </paraneter>
<I--FTD H't Collection Nane-->
<par anet er nanme="FTDHi t Col | ecti on" type="string" | ci ol nType="Tracker H t">FTDTrackerHi ts
</ par anet er >
<!--Forbid overlap in Z for conbining TPC segnents with tracks having Si hits-->
<par anet er name="Forbi dOver| apl nZConb" type="int">0 </paraneter>



<l--Forbid overlap in Z for the nerged TPC segnents-->
<par anmet er name="For bi dOverl apl nZTPC' type="int">0 </paraneter>
<!--Force nmerging of Si and TPC segnents?-->
<par anmet er nanme="ForceSi TPCMer gi ng" type="int">0 </paraneter>
<l--Force merging of TPC Segnents?-->
<par anmet er name="For ceTPCSegnent sMer gi ng" type="int">1 </paraneter>
<I--LDC track collection nane-->
<par anmet er name="LDCTr ackCol | ecti on" type="string" |cioQutType="Track">LDCTracks </ paraneter>
<I--Collection nanme for the LDC track to MCParticle relations-->
<paraneter nanme="LDCTrackMCPRel Col | ection" type="string" |cioCQutType="LCRel ation">LDCTracksMCP
</ par anet er >
<I--Cut on Orega difference for forced nmerging of Si and TPC segnents-->
<par anmet er nanme="OregaCut For For cedMer gi ng" type="fl oat">0.15 </ paraneter>
<I--Cut on Omrega difference for nerging Si and TPC segnents-->
<par anet er nanme="OregaCut For Mer gi ng" type="float">0.25 </ paraneter>
<l--Option for the LDC Track fit-->
<parameter name="OptFit" type="int">4 </paraneter>
<I--Option for Si tracks refitting-->
<parameter name="OptFitSi" type="int">2 </paraneter>
<l--Option for TPC tracks refitting-->
<par anmeter name="Opt Fit TPC' type="int">2 </paraneter>
<!--Refitted TPC track coll ection nane-->
<paraneter name="ReffitedTPCTrackCollection" type="string" |cioQutType="Track">RefittedTPCTracks
</ par anet er >
<I--Refit Si Tracks ?-->
<par anmeter name="RefitSi Tracks" type="int">0 </paraneter>
<I--Refit TPC Tracks ?-->
<paranet er name="RefitTPCTracks" type="int">1 </paraneter>
<I--Refitted Si track collection nane-->
<paranmeter nane="RefittedSi TrackCollection" type="string" |cioQutType="Track">RefittedSi Tracks
</ par anet er >
<!--Collection name for the refittedSi track to MCParticle relations-->
<par anet er nanme="RefittedSi TrackMCPRel Col | ecti on" type="string"
| ci oQut Type="LCRel ati on">Refi ttedSi TracksMCP </ par anet er >
<!--Collection name for the refitted TPC track to MCParticle relations-->
<par anet er name="Refi ttedTPCTr ackMCPRel Col | ecti on" type="string"
| ci oQut Type="LCRel ati on">RefittedTPCTracksMCP </ par anet er >
<I--SIT Ht Collection Nane-->
<par anet er nane="S| THi t Col | ecti on" type="string" I ci ol nType="TrackerHi t">SI TTrackerHi ts
</ par anet er >
<I--Si Track Collection-->
<par amet er name="Si Tracks" type="string" |ciolnType="Track">Si Tracks </ paraneter>
<I--Si Track to Collection-->
<par anet er name="Si Tr acksMCPRel Col | " type="string" | ci ol nNType="LCRel ati on">Si Tr acks MCP
</ par anet er >
<!--Store only hits used in fit?-->
<paranmeter name="StoreH tsInFit" type="int">0 </paraneter>
<I--Store Refitted Si Tracks ?-->
<par amet er name="StoreRefittedS Tracks" type="int">0 </paraneter>
<I--Store Refitted TPC Tracks ?-->
<paraneter nanme="StoreRefittedTPCTracks" type="int">0 </paraneter>
<I--TPC Hit Coll ection Nane-->
<par anet er name="TPCHi t Col | ecti on" type="string" | ci ol nType="Tracker H t">TPCTrackerH ts
</ par anet er >
<I--Cut on distance between track and TPC hits-->
<par anmet er name="TPCHi t ToTr ackDi st ance" type="fl oat">25 </paraneter>
<I--TPC Track Coll ection-->
<par anet er nanme="TPCTracks" type="string" |ciol nType="Track">TPCTracks </ paraneter>
<I--TPC Track to MCP Rel ation Coll ection Nane-->
<par anet er name="TPCTr acksMCPRel Col | " type="string" I ci ol nNType="LCRel ati on">TPCTr acks MCP
</ par anet er >
<l--Use Extra Point in Fit-->
<par anet er name="UseExtraPoi nt" type="int">0 </paraneter>
<I--VTX Ht Collection Nane-->
<par anet er name="VTXH t Col | ecti on" type="string" | ci ol nNType="Tracker H t">VTXTrackerH ts
</ par anet er >
<I--Cut on Z0 difference for forced nerging of Si and TPC segnents-->
<par anmet er nanme="Z0Cut For For cedMer gi ng" type="fl oat">200 </paraneter>
<I--Cut on Z0 difference for merging of Si and TPC segnents-->
<par anet er nane="Z0Cut For Mer gi ng" type="fl oat">1000 </paraneter>
<l--Cut on Z0 difference for merging TPC segnents-->
<par anet er name="Z0Cut ToMer geTPCSegnent s" type="fl oat">5000 </paraneter>
<I--Paranmeter a to define mininal IP error-->
<par anmet er name="aPar anet er For| PError" type="fl oat">0.002 </ paraneter>
<!--Paranmeter b to define mninal IP error-->
<par anmet er name="bPar anet er For| PError" type="float">0. 0076 </paraneter>



<!--Paraneter s to define nminimal IP error-->
<par amet er name="sPar anet er For| PError" type="float">0.75 </paraneter>
</ processor >

</marlin>

<gear >

<I-- Exanple XM file for CGEAR describing tracking system-->

<l-- of the LDCOO Mokka nodel -->

<I-- A Raspereza MPI Minich, rasp@mpmu. npg.de, 12/2/2007 -->
<BFi el d type="Constant BFi el d” x="0" y="0" z="0" />

<det ect or s>

<l-- TPC -->
<det ect or i d="0" nanme="TPCTest " geart ype="TPCPar anet er s" t ype=" UNKNOWW"
i nsi deTracki ngVol ume="yes" >

<maxDriftLength val ue="2500"/>
<driftVelocity value="" />
<r eadout Frequency val ue="10" />
<PadRowLayout 2D type="Fi xedPadSi zeDi skLayout "

rM n="386" rMax="1626"

padHei ght =" 6. 2" padW dt h="2. 2"

maxRow="200" padGap="0.0" />
<par anet er name="t pcRPhi ResConst" type="doubl e"> 0.160 </paraneter>
<par anet er nane="t pcRPhi ResDi ff" type="doubl e"> 0.0 </paraneter>
<paraneter name="tpcZRes" type="double"> 0.5 </paraneter>
<par anet er nanme="t pcPi xRP" type="double"> 1.0 </ paraneter>
<par aneter nanme="tpcPi xZ" type="double"> 1.4 </paraneter>
<paraneter nanme="tpclonPotential" type="double"> 0.00000003 </paraneter>
<par amet er name="t pcl nner Radi us" type="doubl e"> 320.0 </paraneter>
<par amet er name="t pcCut er Radi us" type="doubl e"> 1690.0 </ paraneter>
<par anet er nanme="t pcl nner Wl | Thi ckness" type="doubl e"> 1.16 </paraneter>
<par anmet er name="t pcQut er WAl | Thi ckness" type="doubl e"> 1.51 </paraneter>
<par amet er name="TPCWAl | Properti es_RadLen" type="doubl e"> 88.9253 </ par anet er >
<par amet er name="TPCWAl | Properti es_dEdx" type="doubl e"> 4.374e-4 </paraneter>
<par amet er name="TPCGasProperti es_RadLen" type="doubl e"> 109831 </paraneter>
<par anmet er name="TPCGasProperti es_dEdx" type="doubl e"> 2.736e-7 </paraneter>
<par anet er nanme="BFi el d* type="double"> 4.0 </paraneter>

</ detector>

<I-- Vertex Detector-->
<det ect or name="VXD' geartype="VXDPar anet ers" >
<vxdType technol ogy="CCD" />
<shel | hal f Lengt h="135. 000000" gap="0.040000" i nner Radi us="65. 000000" outer Radi us="65.493920"
radLengt h="352. 759946" />

<l ayer s>
<l ayer nLadders="0" phi 0="0.000000" >
<l adder di stance="15.5" t hi ckness="0.282240" wi dt h="13. 000000" | engt h="50. 0"

of f set ="- 1. 455005" radLengt h="352. 759946" />
<sensitive distance="15.78224" thickness="0.037440" wi dth="13.000000" I ength="50.0"
of f set ="- 1. 455005" radLengt h="93. 676203" />
</l ayer>
<l ayer nLadders="0" phi 0="0.000000">
<l adder distance="27.0" thickness="0.282240" w dth="22.000000" | ength="125.0"
of fset ="-1.398656" radLengt h="352.759946" />
<sensitive distance="27.28224" thickness="0.037440" wi dth="22.000000" |ength="125.0"
of fset ="-1.398656" radlLengt h="93.676203" />
</l ayer >
<l ayer nLadders="0" phi 0="0.000000" >
<l adder distance="38.000000" thickness="0.282240" wi dth="22.000000" |ength="125.00000"
of fset="-2.571633" radLengt h="352. 759946" />
<sensitive distance="38.28224" thickness="0.037440" wi dth="22.000000" | ength="125.00000"
of fset ="-2.571633" radLengt h="93. 676203" />
</l ayer>
<l ayer nLadders="0" phi 0="0.000000">
<l adder di stance="49.000000" thickness="0.282240" wi dth="22.000000" |ength="125.00000"
of f set ="-3.592945" radLengt h="352. 759946" />
<sensitive distance="49.28224" thickness="0.037440" w dth="22.000000" | ength="125.00000"
of f set ="-3.592945" radLengt h="93. 676203" />
</l ayer >
<l ayer nLadders="0" phi 0="0.000000" >
<l adder di stance="60.000000" thickness="0.282240" wi dth="22.000000" |ength="125.00000"



of fset="-4.422448"
<sensit
of f set ="- 4. 422448"
</l ayer>
</l ayers>
</ det ect or >

radLengt h="352. 759946" />
ive distance="60.28224" thickness="0.037440" wi dth="22.000000" |ength="125.00000"
radLengt h="93. 676203" />

<l-- Additional Information for VXD -->
<det ect or id="16" name="VXDI nfra" geartype="Gear Par anet er s" t ype="UNKNOVW"
i nsi deTr acki ngVol unme="true" >

<par anet er
<par anet er
<par anet er
<par anet er
<par anet er
<par anet er
<par anet er

name="Ladder Gaps" type="Doubl eVec"> 0.0 0.0 0.0 0.0 0.0 </paraneter>
name="Act i veLayer Properti es_dEdx" type="doubl e"> 0.00038678 </ par aneter >
name="Support Layer Properti es_dEdx" type="doubl e"> 0.00029415 </ par anet er >
name="St ri pLi neProperties_dEdx" type="doubl e"> 0.0002414 </ paraneter>
name="Stri pLi neProperti es_RadLen" type="doubl e"> 286.0 </ paraneter>
name="El ect roni cEndThi ckness" type="doubl e"> 0.19656 </ paraneter>
name="El ectroni cEndLengt h" type="doubl e"> 10.0 </ paraneter>

<paraneter name="Stri pLi neFi nal Z" type="Doubl eVec"> 136.0 136.0 140.0 145.0 150.0 </ paraneter>

<par anet er
<par anet er
<par anet er
<par anet er
<par anet er
<par anet er
<par anet er
<par anet er
<par anet er
<par anet er
<par anet er
<par anet er
<par anet er
<par anet er
<par anet er
</ det ect or >

name="Stri pLi neThi ckness" type="doubl e"> 0.09438 </ par anet er >
name="Stri pLi neBeanPi peRadi us" type="doubl e"> 23.0 </paraneter>
name="VXDEndPI at el nner Radi us" type="doubl e"> 23.2 </paraneter>
nane="BeanPi peRadi us" type="doubl e"> 10. </ paraneter>
name="BeanPi peHal f Z" type="doubl e"> 61. </paraneter>
name="BeanPi peThi ckness" type="doubl e"> 0.5 </paraneter>

name="BeanPi peProperti es_RadLen" type="doubl e"> 352. 759946 </ paraneter>
name="BeanPi peProperties_dEdx" type="doubl e"> 0.00029415 </ par anet er>
nanme="Cryost at Al Radi us" type="doubl e"> 100. </ paraneter>
name="Cryost at Al Hal f 2" type="doubl e"> 170. </paraneter>
name="Cryost at Al Thi ckness" type="doubl e"> 0.5 </paraneter>
name="Cryost at Al ZEndCap" type="doubl e"> 170. </paraneter>
name="Cryost at _RadLen" type="doubl e"> 88. 9253 </ paraneter>
name="Cryostat Al I nnerR" type="doubl e"> 23. 2 </paraneter>
name="Cryost at _dEdx" type="doubl e"> 4.374e-4 </paraneter>

<l-- Forward Tracking Discs -->

<det ect or id="17" nane="FTD" geartype="GCear Par anet er s" t ype=" UNKNOWWN'

i nsi deTr acki ngVol unme="true">
<par anet er nanme="FTDZCoor di nate" type="Doubl eVec"> 200.0 320.0 440.0 550.0 800.0 1050.0

1300. 0 </ paraneter

>

<par amet er nanme="FTDI nner Radi us" type="Doubl eVec"> 38.0 48.0 59.0 68.0 90.0 111.0 132.0

</ par anet er >
<par anet er
</ par anet er >
<par anet er
<par anet er
<par anet er
<par anet er
<par anet er
<par anet er
<par anet er
<par anet er
<par anet er
<par anet er
<par anet er
<par anet er
<par anet er
<par anet er
<par anet er
<par anet er
<par anet er
<par anet er
<par anet er
<par anet er
</ det ect or >

<l-- Silicon

nane="FTDCut er Radi us" type="Doubl eVec"> 140.0 140.0 210.0 270.0 290.0 290.0 290.0

name="FTDDi skThi ckness" type="doubl e"> 0.3 </ paraneter>
nanme="FTDl nner SupportdR' type="doubl e"> 2.0 </ paraneter>
nane="FTDQut er Support dR' type="doubl e"> 10.0 </paraneter>
name="FTDI nner Support Thi ckness" type="doubl e"> 4.0 </paraneter>
name="FTDQut er Suppor t Thi ckness" type="doubl e"> 4.0 </paraneter>
name="zFTDCQut er Cyl I i nder Start" type="doubl e"> 800.0 </paraneter>
nane="zFTDCut er Cyl | i nder End" type="doubl "> 1300. 0 </ par aneter>
nanme="zFTDI nner ConeStart" type="doubl e"> 550.0 </paraneter>
name="zFTDI nner ConeEnd" type="doubl e"> 1300.0 </parameter>
nanme=" FTDCopper Thi ckness" type="doubl e"> 0. 08 </ paraneter>
name="FTDQut er Cyl | i nder Thi ckness" type="doubl e"> 1.0 </paraneter>
nane="Last HeavyLayer" type="int"> 3 </paraneter>
name="Si | i con_RadLen" type="doubl e"> 93. 6 </paraneter>
nane="Si | i con872_RadLen" type="double"> 25.0 </paraneter>
nanme="Kapt on_RadLen" type="doubl e"> 286.0 </paramneter>

nanme=" Copper _RadLen" type="doubl e"> 14.3 </paraneter>
nanme="Si | i con_dEdx" type="doubl e"> 0.00038678 </ paraneter>
name="Si | i con872_dEdx" type="doubl e"> 0.00144752 </paramneter>
nane="Kapt on_dEdx" type="doubl e"> 0.0002414 </ paraneter>
name=" Copper _dEdx" type="doubl e"> 0.0014336 </paraneter>

I ntermedi ate Tracker -->
<det ect or id="18" name="S| T" gear t ype="Cear Par anet er s" t ype=" UNKNOVW"

i nsi deTracki ngVol unme="true">

<par anet er
<par anet er
<par anet er
<par anet er
<par anet er
</ det ect or >

nanme="S| TLayer Radi us" type="Doubl eVec"> 160.0 300.0 </paraneter>
name=" S| TLayer Hal f Lengt h" type="Doubl eVec"> 380. 660.0 </paraneter>
name=" S| TLayer Thi ckness" type="doubl e"> 0.3 </ paraneter>

name="Sl TLayer _dEdx" type="doubl e"> 0.00144752 </ par aneter>

name=" S| TLayer _RadLen" type="doubl e"> 25.0 </paraneter>



</ det ect or s>

</ gear >

<gear >

<!-- Exanple XML file for CGEAR describing tracking system-->
<I-- of the LDCO1 Mokka nodel -->
<I-- A Raspereza MPI Minich, rasp@mpmu. npg.de, 12/2/2007 -->

<BFi el d type="Constant BFi el d” x="0" y="0" z="0" />
<det ect or s>

<l-- TPC -->
<det ect or id="0" name="TPCTest " gear t ype="TPCPar anet er s" t ype=" UNKNOW"
i nsi deTr acki ngVol ume="yes" >

<maxDriftLength val ue="1970"/>
<driftVelocity value="" />
<r eadout Frequency val ue="10" />
<PadRowLayout 2D type="Fi xedPadSi zeDi skLayout "

rMn="371" rMax="1516"

padHei ght =" 6. 2" padW dt h="2. 2"

maxRow="184" padGap="0.0" />
<par anet er nanme="t pcRPhi ResConst" type="doubl e"> 0.160 </ paraneter>
<par aneter nanme="t pcRPhi ResDi ff" type="doubl e"> 0.0 </paraneter>
<par aneter name="tpcZRes" type="double"> 0.5 </paraneter>
<par aneter nanme="tpcPi xRP" type="double"> 1.0 </paraneter>
<par anet er name="t pcPi xZ" type="double"> 1.4 </paraneter>
<paraneter name="tpclonPotential" type="double"> 0.00000003 </ paraneter>
<par amet er name="t pcl nner Radi us" type="doubl e"> 305.0 </paraneter>
<par amet er name="t pcCut er Radi us" type="doubl e"> 1580.0 </ paraneter>
<par anmet er name="t pcl nner Wal | Thi ckness" type="doubl e"> 1.16 </paraneter>
<par anet er name="t pcCQut er Wl | Thi ckness" type="doubl e"> 1.51 </paraneter>
<par anmet er name="TPCWAl | Properti es_RadLen" type="doubl e"> 88.9253 </ par anet er >
<par anmet er name="TPCWAl | Properti es_dEdx" type="doubl e"> 4.374e-4 </paraneter>
<par anet er nanme="TPCGasProperti es_RadLen" type="doubl e"> 109831 </ paraneter>
<par anmet er name="TPCGasProperti es_dEdx" type="doubl e"> 2.736e-7 </paraneter>
<par anet er nanme="BFi el d* type="double"> 4.0 </paraneter>

</ det ector>

<I-- Vertex Detector-->
<det ect or nanme="VXD' geartype="VXDPar anet ers" >
<vxdType technol ogy="CCD" />
<shel | hal f Lengt h="135. 000000" gap="0.040000" i nnerRadi us="65. 000000" outer Radi us="65.493920"
radLengt h="352. 759946" />

<l ayer s>
<l ayer nLadders="0" phi 0="0.000000">
<l adder di stance="15.5" t hi ckness="0.282240" wi dt h="13. 000000" | engt h="50. 0"

of fset ="-1.455005" radLengt h="352. 759946" />
<sensitive distance="15.78224" thickness="0.037440" wi dth="13.000000" [ ength="50.0"
of f set ="- 1. 455005" radLengt h="93. 676203" />
</l ayer >
<l ayer nLadders="0" phi 0="0.000000">
<l adder distance="27.0" thickness="0.282240" width="22.000000" |[ength="125.0"
of fset ="-1.398656" radLengt h="352. 759946" />
<sensitive distance="27.28224" thickness="0.037440" w dth="22.000000" I ength="125.0"
of fset ="-1.398656" radLength="93.676203" />
</l ayer >
<l ayer nLadders="0" phi 0="0.000000">
<l adder di stance="38.000000" thickness="0.282240" wi dth="22.000000" | ength="125.00000"
of fset="-2.571633" radLengt h="352. 759946" />
<sensitive distance="38.28224" thickness="0.037440" wi dth="22.000000" |ength="125.00000"
of fset="-2.571633" radLengt h="93.676203" />
</l ayer >
<l ayer nLadders="0" phi 0="0.000000">
<l adder di stance="49.000000" thickness="0.282240" wi dth="22.000000" | ength="125.00000"
of f set ="-3.592945" radLengt h="352. 759946" />
<sensitive distance="49.28224" thickness="0.037440" w dth="22.000000" | ength="125.00000"
of f set ="-3.592945" radLengt h="93. 676203" />



</l ayer>
<l ayer nLadders="0" phi 0="0.000000">
<l adder di stance="60.000000" thickness="0.282240" wi dth="22.000000" | ength="125.00000"
of f set ="-4.422448" radLengt h="352. 759946" />
<sensitive distance="60.28224" thickness="0.037440" wi dth="22.000000" |ength="125.00000"
of f set ="-4.422448" radLengt h="93. 676203" />
</l ayer >
</l ayers>
</ det ect or >

<!-- Additional Information for VXD -->
<det ect or id="16" name="VXDI nfra" geartype="Gear Par anet er s" t ype="UNKNOVW"
i nsi deTracki ngVol ume="true">
<par amet er name="Ladder Gaps" type="Doubl eVec"> 0.0 0.0 0.0 0.0 0.0 </paraneter>
<par anet er name="ActivelayerProperties_dEdx" type="double"> 0.00038678 </ paraneter>
<par amet er name="SupportLayer Properti es_dEdx" type="doubl e"> 0.00029415 </ par aneter >
<par ameter name="StripLi neProperties_dEdx" type="doubl e"> 0.0002414 </ paraneter>
<par amet er name="Stri pLi neProperties_RadLen" type="doubl e"> 286.0 </paraneter>
<par amet er name="El ectroni cEndThi ckness" type="doubl e"> 0.19656 </ paraneter>
<par anmet er nanme="El ectroni cEndLengt h" type="doubl e"> 10.0 </ paraneter>
<paranmeter nane="StripLineFinalZz" type="DoubleVec"> 136.0 136.0 140.0 145.0 150.0
</ par anet er >
<par anmet er name="Stri pLi neThi ckness" type="doubl e"> 0.09438 </ paraneter>
<par anet er name="Stri pLi neBeanPi peRadi us" type="doubl e"> 23.0 </paraneter>
<par amet er nanme="VXDEndPI at el nner Radi us" type="doubl e"> 23.2 </paraneter>
<par anmet er name="BeanPi peRadi us" type="doubl e"> 10. </paraneter>
<par anet er nanme="BeanPi peHal f 2" type="doubl e"> 61. </paraneter>
<par anmet er name="BeanPi peThi ckness" type="doubl e"> 0.5 </paraneter>
<par amet er name="BeanPi peProperti es_RadLen" type="doubl e"> 352. 759946 </ paraneter>
<par anmet er name="BeanPi peProperties_dEdx" type="doubl e"> 0.00029415 </ par anet er >
<par amet er name="Cryost at Al Radi us" type="doubl e"> 100. </paraneter>
<par amet er name="Cryostat Al Hal f 2" type="doubl e"> 170. </paraneter>
<par anmet er name="Cryost at Al Thi ckness" type="doubl e"> 0.5 </ paraneter>
<par anet er nanme="Cryost at Al ZEndCap" type="doubl e"> 170. </paraneter>
<par anmet er name="Cryostat_RadLen" type="doubl e"> 88. 9253 </ paraneter>
<par amet er name="Cryostat Al I nnerR" type="doubl e"> 23.2 </paraneter>
<par amet er nanme="Cryostat _dEdx" type="doubl e"> 4.374e-4 </ paraneter>
</ det ect or >

<!--  Forward Tracking Discs -->
<det ect or id="17" name="FTD" geart ype="Cear Par anet er s" t ype=" UNKNOVW"
i nsi deTracki ngVol ume="true">
<par aneter name="FTDZCoor di nate" type="Doubl eVec"> 200.0 320.0 440.0 550.0 800.0 1050.0
1300. 0 </ paranet er>
<par anmet er nane="FTDl nner Radi us" type="Doubl eVec"> 38.0 48.0 59.0 68.0 90.0 111.0 132.0
</ par anet er >
<par aneter name="FTDCQut er Radi us" type="Doubl eVec"> 140.0 140.0 210.0 270.0 290.0 290.0 290.0
</ par anet er >
<par amet er nanme="FTDDi skThi ckness" type="doubl e"> 0.3 </paraneter>
<par anmet er name="FTDI nner SupportdR' type="doubl e"> 2.0 </paraneter>
<par anet er nanme="FTDQut er SupportdR"' type="doubl e"> 10.0 </paraneter>
<par anet er name="FTDl nner Support Thi ckness" type="doubl e"> 4.0 </ paraneter>
<par anmet er nanme="FTDCQut er Support Thi ckness" type="doubl e"> 4.0 </paraneter>
<paraneter nanme="zFTDQuterCyllinderStart" type="doubl e"> 800.0 </paraneter>
<par anet er name="zFTDCut er Cyl | i nder End" type="doubl e"> 1300.0 </ paraneter>
<par anet er nane="zFTDI nner ConeStart" type="doubl e"> 550.0 </paraneter>
<par anet er nanme="zFTDI nner ConeEnd" type="doubl e"> 1300.0 </ paraneter>
<par anet er nanme="FTDCopper Thi ckness" type="doubl e"> 0. 08 </ paraneter>
<par anet er nanme="FTDQut er Cyl | i nder Thi ckness" type="doubl e"> 1.0 </paraneter>
<par anet er nanme="lLast HeavylLayer" type="int"> 3 </paraneter>
<par aneter nanme="Silicon_RadLen" type="double"> 93.6 </paraneter>
<paraneter nanme="Silicon872_RadLen" type="doubl e"> 25.0 </paraneter>
<par anet er nanme="Kapt on_RadLen" type="doubl e"> 286.0 </ paraneter>
<par anet er nanme="Copper _RadLen" type="doubl e"> 14.3 </paraneter>
<paraneter nanme="Silicon_dEdx" type="doubl e"> 0.00038678 </ paraneter>
<paraneter nanme="Silicon872_dEdx" type="doubl e"> 0.00144752 </ paraneter>
<par anet er nanme="Kapt on_dEdx" type="doubl e"> 0.0002414 </ paraneter>
<par anet er nane="Copper _dEdx" type="doubl e"> 0.0014336 </ paraneter>
</ det ect or >

<l-- Silicon Internediate Tracker -->
<det ect or id="18" name="S| T" geart ype="Cear Par anet er s" t ype=" UNKNOVW"
i nsi deTracki ngVol ume="true">
<par amet er name="S| TLayer Radi us" type="Doubl eVec"> 160.0 300.0 </paraneter>
<par anet er nanme="S| TLayer Hal f Lengt h" type="Doubl eVec"> 380. 660.0 </ paraneter>
<par anet er nanme="S| TLayer Thi ckness" type="doubl e"> 0.3 </ paraneter>



<paraneter nanme="S| TLayer _dEdx" type="doubl e"> 0.00144752 </ paraneter>
<par anet er name="S| TLayer _RadLen" type="double"> 25.0 </paraneter>
</ det ector>

</ det ectors>

</ gear >

Please, be aware of the fact that GEAR  steerings
gear _| dc0OO_tracki ng. xm and gear | dcOl1l_tracking.xm
describe only tracking system within Mokka models LDCO0 and LDCOI. If
you intend to run full reconstruction, including calorimeter clustering and
particle flow, you have to supplement these steerings with the description of
the ECAL and HCAL.

The Marlin steering is meant to define the global parameters, governing
the Marlin run, specify Processors to be activated and set parameters for these
Processors.

Note, that the magnetic field is assumed to be uniform and parallel to the
beam axis. The value of the magnetic field is specified in GEAR steering.
Example Marlin and GEAR steering files and LCIO file Zhl | X _350. sl ci o
are located in the CVS directory Mar | i nReco/ exanpl es

For more information on the parameters of the processors, related to the
LDC tracking, refer to doxygen documentation.

5.Performance Studies

Performance of the code has been evaluated on the samples produced
with the Mokka program, simulating the ILC detector responce. Mokka model
LDCO1Sc was used.

First, a consistency check has been done by investigating pull distribution
of the reconstructed track parameters and distribution of the X* of the track fit
divide by the number of degress of freedom. These distributions are shown in
Fig. 2.

The resolution on the track parameters have been evaluated with the
samples of single muons. Both momentum and polar angle of muons have been
varied to study the dependence of resolutions as a function of track p and 0.
This is illustrated in Figs. 3-5.

The track finding efficiency has been studied on the samples of hadronic
events at the Z pole and 6-jet final states, resulting from the top quark pair
production. Track finding efficiencies as a function of track transverse
momentum, the magnitude of track momentum and polar angle are show in
Figs. 6 and 7 for the top quark pair production. Overall track finding efficiency
1s 99.1% for tracks with momentum greater than 1 GeV and 97.6% for tracks
with momentum greater than 500 MeV.
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Figure 2. Distributions of track parameter pulls and the chi2/Ndf for the
tracks in the 6-jet sample stemming from the top pair production
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Figure 3. Transverse momentum resolution as a function of muon momentum
for different polar angles
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Figure 4. Azimuth angle resolution for single muons as a function of the track
momentum for three different polar angles.
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Figure 6. Track finding efficiency in the sample of the 6-jet events, resulting
from the top quark pair production at 500 GeV as a function of track
momentum (left plot) and transverse track momentum (right plot)
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Figure 7. Track finding efficiency in the sample of 6-jet events, resulting from
the top-quark pair production at 500 GeV as a function of polar angle for the
entire momentum range (left plot) and only for those tracks with momentum
greater than 1 GeV (right plot).






