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Top Properties
Charge Asymmetry and Electric Charge

The top quark is the heaviest elementary particle observed so far. As
its mass is close to the electroweak scale, measurements of top quark
properties, such as its electric charge and the charge asymmetry in
the production of top quark pairs, might provide hints of new phyisics
beyond the Standard Model. It is therefore interesting to measure

them as precisely as possible.
W+jets: shapes estimated from simulation, normalization

extracted from data+MC using W charge asymmetry
method.

The method is based on the imbalance between W* and W-

production rate in proton-proton collisions. Because this
asymmetry is theoretically well understood, it can be
exploited to measure the total W+jets yield for a given
selection.
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The number of W+jets events passing the selection with at
least one b-tagged jets is estimated as
w =W

tagged pretag : ﬁagged

where fi,q0eq is the selection efficiency of the b-tagging

QCD background: estimates for shapes and
normalization extracted from data using a matrix method.
A background enriched sample is defined by applying a
looser lepton selection. The QCD yield in the signal region
is therefore estimated by solving the following system of
equations:
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- Ntight = # of events with 1 lepton satisfying final selection

- Nloose = # of events with 1 lepton satisfying loose selection
- £,4 = efficiency of tight selection on real loose leptons

- £,44 = efficiency of tight selection on real loose leptons

other backgrounds: Z+jets, di-bosons and single-top

estimated from MC
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Both measurements have been performed in the

lepton+jets channel, whose signature is selected with the

following requirements:

- single lepton trigger

- one isolated lepton (electron, E;>25 GeV, or muon, p:>20
GeV), matching the corresponding high level trigger object.
- at least 4 jets with p;>25 GeV

- atleast 1 b-tagged jet with p;>25 GeV

one W decays to
lepton+neutrino and
the other one to a
pair of quarks
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The top-antitop pair system is fully reconstructed using a
kinematic likelihood method.

Likelihood input:
* 4-momenta of four jets
* 4-momentum of the lepton
* missing transverse momentum, E;miss

Constraints:
+ top mass and width: m=172.5 GeV, ['=1.5 GeV

lepton+jets channel:
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* Inner detector: tracking for charged particles, primary and
secondary vertex reconstruction

+ Calorimeter system: measurement of electron and jet
energy, fundamental for E;™ss reconstruction

* Muon chambers: muon identification and reconstruction

requirement, extracted from MC. * W mass and width: m,,=80.4 GeV, I",=2.1 GeV

[Unfolding Procedure]

[Asymmetry @ LHC}

B MC 1. Acceptance and reconstruction distort truth distribution T, into reconstructed S, via response matrix R;: S; = » R.T.
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Top Quark Charge Determination

[ Soft Muon Method ]
(0.70 fb-)

» Determine b-jet charge based on the reconstruction of soft
muon charge:

BRO—-u+v+X)=11%

[Track Charge Weighting Method ]

» Count charged particles inside b-jet and define b-jet

charge as:
Eiqi‘j' p;

[ Results ]

The measured combined charge Q%”" shows a good
agreement with the Standard Model prediction in both
methods. Signal modeling and limited statistics are the
dominant source of uncertainties.

« Standard Model Top Quark:

£253) , B3 + WD, WE s B + v, K

« Exotic Quark: * The pairing of the b-jet and lepton coming from the top
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