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Introduction 

Top quark is the heaviest in the Standard Model. Its large mass implies 

it is strongly coupled to the Electro-Weak Symmetry Breaking (EWSB).  

Top EW couplings are good proves to new physics behind EWSB, such 

as Composite models and Randall–Sundrum model. 

 

The top quark is only created at hadron  

colliders, where Top EW couplings study,  

especially 𝒕𝒕𝒁/𝜸 couplings, is difficult.  

The ILC, a future lepton collider, is the  

best place for the study because top  

pair is created via the 𝑡𝑡𝑍/𝛾 vertex. 
Figure1. The leading order 

Feynman diagram of 

𝑒+𝑒− → 𝑡𝑡 → 𝑏𝑓𝑓 𝑏 𝑓𝑓 . 



The Conventional Method 

The previous study shows that the expected  

precision at the ILC allows to determine the  

new physics models. 

 

Figure2. The predicted deviation and expected 

precision at the ILC of the coupling constant 

between Z and left-/right-handed top quark.  

The bottom left part of the poster. 

The conventional method in the 

previous study is explained.  



Idea of New Method 

However the conventional method has still room for improvement.  
 

Top quark decays to 𝑏𝑊 before the  

hadronization because of the very short life time.  

Top quark is the only quark that its spin can be  

studied from decay products. If one uses the full  

kinematics not only top quarks, the higher  

sensitivity for the 𝑡𝑡𝑍/𝛾 couplings can be obtained. 
 

The main goal of the study is to develop a  

method for 𝒕𝒕𝒁/𝜸 couplings measurements  

using the full kinematics of the final state. 

The middle right part. 

Signal reconstruction and 

analysis method are explained. 
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