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Topics of Interest
Measurement of 
◦ QCD production cross-section of 𝑡𝑡 ̅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



QCD
𝑡𝑡 ̅𝑡𝑡 Pair Production

Electroweak 
Single Top Production



Top Quark Production



Standard Model Decay



Classification of 𝑡𝑡 ̅𝑡𝑡 Decays
Fully Hadronic (branching fraction 4/9)

𝑡𝑡 ̅𝑡𝑡 → 𝑊𝑊+ 𝑏𝑏 𝑊𝑊− �𝑏𝑏 → 𝑞𝑞 �𝑞𝑞′𝑏𝑏 𝑞𝑞′′ �𝑞𝑞′′′ �𝑏𝑏

Semileptonic (branching fraction 2/9)

𝑡𝑡 ̅𝑡𝑡 → 𝑊𝑊+ 𝑏𝑏 𝑊𝑊− �𝑏𝑏 → 𝑙𝑙+ 𝜈𝜈𝑙𝑙 𝑏𝑏 𝑞𝑞 �𝑞𝑞′ �𝑏𝑏

Dileptonic (branching fraction 4/81)

𝑡𝑡 ̅𝑡𝑡 → 𝑊𝑊+ 𝑏𝑏 𝑊𝑊− �𝑏𝑏 → 𝑙𝑙+ 𝜈𝜈𝑙𝑙 𝑏𝑏 𝑙𝑙′− 𝜈𝜈𝑙𝑙′ �𝑏𝑏



Detector Identification of Decay Products



Top Quark Mass



Beyond
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