GATLAS

1A EXPERIMENT
Study of Primary Vertex

Reconstruction
in ATLAS

Atsuko Takagi
The University of Tokyo

Supervisors: Kirill Prokofiev, Andreas Wildauer




CATLAS

A EXPERIMENT

Overview

® The ATLAS Detector
® PV distributions in data at Ec,y = 7 TeV

® Study of PV reconstruction efficiency in
simulation with pile-up

® <ppy> =5 and W->TV signal

® <ppy> = 2 and Jet-Jet signal
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Vertex Reconstruction

 After the collision, different vertex topologies are produced:

Primary Vertex
Py ry

[ |
Secondary Vertex
o ry

Pile Up Vertex

 All are important for combined reconstruction and physics
analyses

» My project: study reconstruction of primary and pile up vertices
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Overview

® PV distributions in data at Ec,y = 7 TeV
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Position of primary vertex in Z

IIIIIIIIII]II'III[l[lllllllllllll

ATLAS Preliminary
\s=7TeV

RMS = 27.9 mm

lIllllIII|I]II|III[|[l|l|[l|l|ll|l

-50 0 50 100 150 200

Primary Vertex z [mm]




PV in x-y and x-z
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® Primary vertex reconstruction is also input to measure the “luminous
region” (i.e. beam spot) of the pp collision in ATLAS
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E.g. x-y and x-z scatter plots of the primary vertices in 7 TeV data
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Reco Efficiency % AT I-AS

EXPERIMENT

L

Eff = Nrec,PV/Ntrue,PV
where Nrecpv is defined as all PV with |Zrec = Ztrutn|<100pm

W->TV with <npy> = 5: Eff = 0.60
Jet-Jet with <npy> = 2: Eff = 0.85

Efficiency includes:
reconstruction efficiency AND identification of PV among pile-up

Efficiency in jet-jet is better due to:
less pile up and higher p: and more tracks in jet-jet signal

Also:
no acceptance cuts or alike have been applied so far
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Thank YOU!




