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Topics of Interest

Measurement of
> QCD production cross-section of tt pair

> Electroweak production cross-section of single top quarks
> Mass

> Total width (Inverse lifetime)

° CKM matrix elements involving the top quark

Tests of Standard Model (SM)

Spin correlation between pair produced top quarks

Yukawa Coupling to Higgs



Motivation and Discovery
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) QCD
tt Pair Production

Electroweak
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Figure 2: Feynman diagrams for ¢ production in QCD at LO: gq annihilation (top left), gg
fusion in the s-channel (bottom left), gg fusion in the £-channel (top right), and gg fusion
in the u-channel (bottom right). Feynman diagrams created with JaxoDraw [102).

Single Top Production
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Figure 3: Feynman diagrams for electroweak single top-quark production at LO: t-channel
production in the five-flavor scheme and four-flavor scheme (left), s-channel production
(center), and associated Wt production (right). Feynman diagrams created with Jaxo-

Draw [I02].




Top Quark Production
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Figure 5: Compilation of measurements and SM predictions of the inclusive H cross section
as a function of the center-of-mass energy for pp collisions at the Tevatron and pp collisions

at the LHC [149].




Standard Model Decay




Classification of tt Decays

Fully Hadronic (branching fraction 4/9)
tt>WtYbW-b->qqgbq"q"b

Semileptonic (branching fraction 2/9)

tt>WYbW-b->1Tv;bqq b

Dileptonic (branching fraction 4/81)
tf—>W+bW_E—)l+Vlbl,_Vl,B

quarks jets




Detector ldentification of Decay Products

neutrino

b-quark light quark jet
jet
light quark jet
electron




Top Quark Mass
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DO 174.98 0.58 0.49 0.43 E
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Table 2: Summary of the most precise individual measurements of the top-quark mass m; 6
from the Tevatron and the LHC experiments as of November 2016, together with their R
statistical and systematic uncertainties as well as their total relative uncertainties. e e
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Figure 12: First determination of the top-quark mass from the #f production cross section.
The cross section is obtained from the intersection of the measured and the theoretical t
cross section as a function of m, [Z94].



Beyond
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