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19 Checking the Momentum Scale

Momentum Reconstruction 
with Inner Tracker

π+

π–

KS

mK = (pπ + pπ )22 + –
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19 Checking the Momentum Scale

PDG KS mass:
mK = 497.614 � 0.024 MeV 
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19 Mass resolution

Systematics on tracking and 
measured momentum due 
to misalignment have been 
studied using 

J/Psi->μμ and
Z->μμ decays.
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19 Momentum bias (systematic differences in pT)

Momentum bias is extracted from data for electrons and
positrons from Z and W decays using E/p method with
parametrization of momentum q/p = q/p[1+qpT delta(sagitta)].
Except for a few isolated spots in very forward region,
local biases stay within |delta| < 0.5 TeV−1, corresponding to
< 2% bias at 40 GeV.



Toni Baroncelli - INFN Roma TRE                                                                                                 Physics at Hadron 
Colliders

To
ni

 B
ar

on
ce

lli 
Ex

pe
rim

en
ta

l H
ig

h 
En

er
gy

 P
hy

si
cs

 a
t C

ol
lid

er
s 

W
in

te
r 2

01
8-

19 Vertex reconstruction & robust technique

Finding (first) Fitting (then)
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19 Robust vertex reconstruction
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19 Vertex fitting - 0

Beam spot constraint

Original track

Original track

Original track

Original track

Original track (contributing large C2 )

Original track

Original track (contributing large C2 )
Original track (contributing large C2 )
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19 Vertex fitting - 1

Beam spot constraint

Fitted primary vertex Vp

Original track is modified imposing
that it passes through Vp
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19 Vertex fitting - 2

Beam spot constraint

Fitted secondary vertex Vs

Original track is modified imposing
that it passes through Vs

Original track is modified imposing
that it passes through Vs
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19 ATLAS vertexing

takes z-position of track at beam-line as seed
iterative Chi2 fit of nearby tracks
new seed from tracks displaced by more than 7
beam-spot used as a constraint
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19 High pile-up events: µ and NPV (or NVx)
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19 <nVx> vs µ

In an ideal detector with perfect resolution and 
acceptance you would expect to have 

<nVx> ~ mx =
 y

pmask is the inability of resolving nearby vertices
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19 High pile-up events

St
ra

igh
t li

ne

Crab Kissing beam spot, longitudinally flatter 
than standard beam spot → vertices less 
densely distributed 
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19 High pile-up events & robust reconstruction

A special track selection
allows the reconstruction
of tracks with pT>400 MeV
in events with many
superimposed vertices

non-primary = not pointing to a primary vertex
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19 Vertices in high pile-up events
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19 Fake vertices vs h
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19 Vertex resolution

x x

z z


