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Overview

» Time Projection Chamber (TPC)
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Track Reconstruction

> “MultiFit” software package

cosmic muon

staggered resp.
non-staggered

Pad layout: ,
24 columns, 8 rows - Medi-TPC
pitch 2.2 mm x 6.2 mm
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Track Reconstruction

Find Hit — Find Track —» Fit Track

row-wise reconstruction l
3-D position

basic reconstruction
by combining hits
track fitting,
determination of
track parameters
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Track Fit

» Track Fit methods:

® ¥ - method

» Global Fit method

For both, straight line and
circular arc tracks
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Track Fit

» Track Fit methods:

® ¥ - method

Adjustment of straight line / circular arc
for hits of x-y projection —

X? - minimization
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Track Fit

. ;"f
» Track Fit methods: /

curved

charge tube

» Global Fit method

Adjustment of straight line(s) for pulses of
X-y projection —

maximization of likelihood function *

* D. Karlen et al., Nucl.Instrum.Meth. A555 (2005) 80-92
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Pad Response

®* x> - method needs

Pad Response Correction (PRC)
due to
Pad Response Function (PRF)
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Pad Response
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Pad Response

Staggered Pad Layout

Intercept
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Slope
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Track Fit Methods

MC Tuh
Chil-Squared (no PAC)
Chi-Bquared (Wit PAC)
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Track Fit Methods

Track Intercept

MC Tuh [ DeviationlnterceptX of fitted and MC track | ‘ T e |_DeviationintercepiX of fitted and MC frack | 19 rows
® ®
Chl-5quared (no PAC) asoof | _ sooof-
m—— Ch]-5quared ('wih PRC) 4000F ;
—— Gl00E| {1 (Sgma T2 3500F it
m———— G00EI A1 RgmMa 1224 3000 4000
E 3000
2000F E
1500 2000F
1000f F
F 1000
500 -
o o5 05 1 = 05 0 05 1
Dev. Intercept [mm] Dev. Intercept [mm

Klaus Dehmelt
'D\I?S/\'(( LCWS
/!‘ Hamburg, May 31, 2007



Track Point Resolution

| Point Resolution: TDR gas, 4T, 8 rows |

— 0.4

E non-staggered staggered

E, 0.35 B Chi Sguared - With PRC O  Chi Squared - With PRC
> 03 ®  Global Fit - Sigma free o Global Fit - Sigma free

E """ &  Global Fit - Sigma fixed & Global Fit - Sigma fixed |
= G,

E 0250 e £ £ £ £ 4 £££eEer£reereerme
Q — Resolution Goal (TESLA-TDR)
w0 ~—

o 02 ---r"\ _____________________________________________________________________________________________________

Cosmic Muon tracks

Pad layout:
24 columns, 8 rows
pitch 2.2 mm x 6.2 mm

Point Resolution: P5 gas, 4T, 8 rows |

005—
gas: TDR {AI-CH,, -C0,:93-5-2), pads: 2.2 x 6.2 mm®
nl] 100 2£HJ SIZH.‘I 4DIJ 500 Eﬂl]

driftlength Z [mm)]

Resolution between

120 um and 180 pym
for drift distances
< 600 mMm

Klaus Dehmelt
DESY LCWS
~@®*®/Hamburg, May 31, 2007

— 0.4
non-staggered staggered
.E. 035 B ChiSguared - With PRC H{ ©  ChiSquarad - With PRC }
&  Global Fit - Sigma free T Global Fit - Sigma free
03— 4  Global Fit - Sigma fixed & Global Fit - Sigma fixed |
— Resolution Goal (TESLA-TDR)

015 . -é T

04

0050
D 1 1 1 1 1 [|
0 100 200 300 a00 500 600

driftlength Z [mm]



Double Tracks

Laser Setup for
Double Tracks

] Helium supply lirie
trigger 1

magnetic coil
cm last optical device 104 cm

yl
wedge = © O L L
TPC "W [[stem ] : 2

Laser-Box

magnetic coil H H
trigger 2
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Double Tracks

Q4 old method: hit merge (HSMO0) Q4 Inew: pulse splitting (HSM1)

X X
x
Hit separation:
[T -
1. Local minimum 1 1
2. Weight x = Q /(Q,+Q,) T L - T
3. Two pulse collection I ’ }
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Double Tracks
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Conclusion & Outlook

« Established tools for track reconstruction

« Two Track Separation
— Separation distance
— Reconstruction efficiency

— Influence of two nearby

tracks on fit and single
point resolution
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Conclusion & Outlook

Track Separation: what is feasible ?
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