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Why We Like Top Quark

: ! B
* We do not expect the formation of top hadrons hh = — .
therefore, top quark decays before hadronization D
1 1 Ao ~50%  D(z) flg?)
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Akxt - b

Uncertainty ~ Ao
*Top quark decays through ONE decay channel
t — bW, BR(t — other) < O(1077)

«The total and differential rates are calculated with @(10%) accuracy

*Top quark is unique and powerful instrument to study SM physics and search for
manifestation of New Physics beyond SM



Study of top quark

Total production cross sections, ratio of t to t CS
Differential cross sections (p_, n, M, spin correlations)

Fiducial measurements
Measurementof m, I (t=X), V

Test gtt, Wtb, ttH, tHg

top production and decay due to “New Physics”
- anomalous gtt, Wtb couplings

- Flavor Changing Neutral Current (FCNC)

- New bosons (H*, W', Z")

- Extra dimensions, ...



Top quark production processes
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LHC is a Top quark Factory
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Analysis Methods

Counting experiment
2 Number of events

2 Number of events
after cut to multivariate
discriminant

Matrix element

0 Evaluate probabillity of
the event for signal
and background
hypotheses based on
analytic form of matrix
element

Template/likelihood

2 Form signal and
background templates
for an observable

0 Fit Data with templates

Multivariate methods

0 Multivariate analysis
(NN, BDT) of many
discriminating variables

2 QOutput discriminant for
the likelihood fit between
Data and model
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t(t): Total Cross sections
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Posterior probability density
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‘ t(t): Vtb CKM matrix element measurement
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t(t): Differential Cross Sections (t-channel)
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‘t(f): Simulation issues in t-channel
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‘ t(t): Simulation issues in tW channel (I)
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t(t): Simulation issues in tW channel (II)

Diagram removal scheme S. Frixione et al., arXiv:0805.3067.
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Diagram subtraction
Scheme

Kinematic separation
A.Belyaev, E. Boos,
arXiv:hep-ph/0003260

T. M. P. Tait,
arXiv:hep-ph/9909352
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t(t): Simulation issues in tW channel (III)

The interference between tW (single resonance) and ttbar
(double resonance) diagrams is negative and important.

The most correct way is to simulate tW+ttbar all together.
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Anomalous Wtb couplings in t-channel

proton

General form of the effective Wtb vertex lagrangian. u
, oM, W, -

8= — & by P W, — : E_m T (Ap f+ 1. ®'®
Y \/f (1‘ L—H‘ ) \/EJ Mo (;‘ L+;‘ ) +he, o .

proton

Left and right vector operators  Left and right tensor operators

SM: Vib 0 0 0 (1000)

Factorize the couplings and kinematic terms in order to
simulate kinematics with all values of the couplings

M2y~ ((F9)2Ap + (2B ) B(t — Lv,b)  B(t—Lu,b) = ((f)?A4 + (fX)?By) /wier

(5, fX) = m(1000) + n(artificial ) +k(0100) m = U}b:]i'fi-’lnou/fi’mr; n = U'\Ls:]z(:fv} Wart-0100/ Weot, k = [f;}4 Wo100/ Wt

di Ry W
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Wot (fo, fT)
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Anomalous Wtb coupling limits
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\t(t) Search for W' in single top
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FCNC Search

Flavor Changing Neutral Currents (FCNC) ¢t — qg, t — qv, t — qZ

SM two-Higgs SUSY
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FCNC processes lead to additional contribution to tt and t(t) or exotic final states
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‘t(t) FCNC Search in Smgle Top
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Charge Asymmetry

‘Single Top in Heavy Ion Collisions
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Conclusion

LHC becomes the main place for top physics, many
analysis are published and most of the
measurements supersede Tevatron measurements,
but this Is not the case for few of them (e.g. Single top
s-channel process)

Data demonstrates a good agreement with SM In top
sector. There are no any significant evidence of
deviation from SM In top physics.

Detalls are available in the dedicated ATLAS, CMS,
DO and CDF publications.
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