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Presentation

Of Myself

started working at CEA-Saclay, Irfu/SPP last week

come from Slovenia

work experience: undergraduate degree in galactic dynamics (RAVE collaboration
data analysis), PhD and postoc (DESY) experimental particle physics (ATLAS
collaboration)

main fields of work: Monte Carlo generators and tuning and experimental top
quark physics

responsibilities: 2010-2011 ATLAS top group MC contact, 2011- ATLAS top

group systematics contact, 2007- ATLAS Monte Carlo group Pythia responsible,
2011 Summer Conference tt + jets note editor .. ..

Of The project

m joint experimental and theory project

main goals: measurement and interpretation of the top charge asymmetry and
top polarization at the LHC

more in the following slides



The ATLAS Collaboration and Detector

m top quark = the SM quark with the largest mass

m measurements done at the Large Hadron Collider at CERN
m collision products detected with A Toroidal LHC ApparatuS
m Large detector: 25 m high, 44 m long, m=Tt.

m Large collaboration: ~ 3000 physicists

Tile calorimeters

LAr hadronic end-cap and
forward calorimeters

Toroid magnets LAr electromagnetic calorimeters
‘Muon chambers Solenoid magnet | Transition radiation tracker

$Semiconductor fracker
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Top measurements and forward-backward asymmetry at TeVatron

top discovered by CDF and DO collaborations at TeVatron in 1995
TeVatron (1987 - 2011) : p — p collider with highest Ecn=1.96 TeV
enough top quarks have been collected to measure many top quark properties

forward-backward asymmetry in tt production:
the (anti)top quark is predicted to be emitted preferably in the direction of the
incoming (anti)quark

Tevatron top
anti-top

Asymmetry notably (~ 2 — 30) larger than predicted by the SM.
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Top charge asymmetry and polarization at the LHC

Asymmetry:
m pp collisions, Ec;yn=7(8)TeV in 2011(2)
m do we observe asymmetry excess at the LHC as well?
m so far LHC experiments (ATLAS and CMS) asymmetry measurements compatible
with the Standard Model
m LHC results already useful; limits on BSM physics models proposed to explain
the TeVatron asymmetry excess
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Polarization: not measured yet!
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Project tasks

Top charge asymmetry:
m a lot of work remains yet to be done;

m refining the measurements: exploring phase-space dependence of the asymmetry,
look for other observables and other decay channels

m using new (larger) data samples becoming available at the LHC

Top quark polarization:
m perform first measurement of the observable
m sensitive to new physics

m BSM physics models that can explain TeVatron forward-backward asymmetry
may or may not also predict non-trivial net polarization at the LHC

m in combination with the charge asymmetry the top quark polarization has a
good constraining power for these models .

In collaboration with the theorists working on the project we aim to address (and
hopefully answer) the question whether or not new physics processes can be
observed for the LHC top charge asymmetry and top polarization.
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Additional Slides



Charge asymmetry in tt production, arXiv:1203.4211

m | Lin =1.04 b1

m The measurement is particularly interesting since the Tevatron experiments
report 2-3 o excess in forward-backward asymmetry (Arg) in tt events.

m at LHC the physics effects responsible for Tevatron (Agg) are manifest in charge
asymmetry defined as:
o _ N(Aly| > 0) — N(Aly| <0)
© N(Aly| > 0) + N(Aly| <0)’

where Aly| = |yt| — |yl

m SM value ! of A = 0.006 & 0.002.

LHC top
anti-top

for the analysis kinematics cuts, using MC@NLO
8/10



Charge asymmetry in tt production, arXiv:1203.4211

Analysis strategy:

21400 e
n single Iepton (e’u) channel - r ATLASPreIiminz‘iry e+24]ets(21btag):
_ _ £12001 | Ldt=1.04 15 E’f{"‘a B
m full tt system reco.; charge of the t(t) & | Wejets

follows from the charge of the final 1000~ Zedes .

r iboson

k B Single top
state Iepton 800~ I Multijets ]

m two inv. mass bins: mgz < 450 GeV
and m;; > 450 GeV

m unfolding for theory comparisons

N
o
-]

Result: 200
’ Ac = —0.018 & 0.028 (stat). & 0.023 (syst.) [

m consistent with the SM value of
A‘é” = 0.006 £ 0.002

m sensitivity can be improved; reducing
syst. uncertainty, using different
kinematics region

m limits on allowed Ac(LHC) and
Arg(Tevatron) regions can constrain
some models proposed to explain the
Tevatron Arg

El

Ac = —0.053, —0.008 + 0.070, 0.035 (stat). & 0.054, 0.032 (syst.), m;z < 450 GeV, m,; > 450 GeV
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Charge asymmetry in tt production, arXiv:1203.4211

Limits on allowed A-(LHC) and Agg(Tevatron) regions:
m Z’: flavour-changing boson with right-handed couplings, exchanged in the t-chan. in ui — tf
m W’': boson with right-handed couplings contributing to dd — t7
m Q4(ws), charge=4/3 scalar colour-sextet(triplet) contributing to u-chan. ut — tt
m G, heavy axigluon exchanged in s-chan.
m ®: scalar doublet with the same quantum numbers as the SM Higgs
Figure details:
m coloured areas = mass and coupling scans (consistent with exp. data)
m solid(dashed) lines = experimental measurement(uncertainty)

m SM value is substracted from Ac,Apg values
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