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The ATLAS Inner Detector tracker is composed of three sub-detectors: VERTEX RECONSTRUCTION AND PERFORMANCE
= the Pixel Detector

made Of.Si“COH pixels ',. Vertex reconstruction is used to identify with high
the Semi-Conductor Tracker (SCT) Jru— efficiency the hard scattering process and to measure

made of silicon micro-strips 4 et i the amount of pile-up interactions. Both aspects are
the Transition Radiation Tracker (TRT) - = ~ crucial for many physics analyses. B
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All these sub-detectors allow precision measurement of charged particle trajectories in the
high-multiplicity LHC environment.

Each detector consists of barrel and endcap regions in order to minimize the material
traversed by particles coming from the interaction vertex.

"YRERELE

11 111llH

T

1]

LN

~

®B..
°

Y Vertex Resolution [mm]

T XXHHW

=

/\ \ /\’)// \ \\\\ 4 E Vertex resolution is measured from data
: ‘ LR -

using the split-vertex method.
O = KxOxPV,ﬁt

Number of tracks

ATLAS Preliminary
\Ns=7TeV

TRACK RECONSTRUCTION AND PERFORMANCE
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Form spacepoints from clusters of neighboring silicon

measurements (hits)

= Create seeds of three spacepoints

Two-stage pattern recognition

" |nside-out: pixel seeding + outward extension

= Qutside-in: TRT track segment seed + inward extension
After extrapolating to next layer, the trajectory is refitted
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VERTEX RECONSTRUCTION IN HIGH PILE-UP
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The presence of additional interactions

affects also vertex reconstruction.
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Alignment is itself a key feature for track resolution
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instantaneous luminosity and u, the number is dominated by radiative energy losses. bl Smataton
of interactions at each bunch crossing. = Early 2011 <u>=5 = deviations from original particle’s path.
= The LHC design value for bunch intensity " [late 2011 <u>=15 = significant inefficiencies during
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