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Tree-level: 

colour-ordered. 



1-loop-level: 

in the m=0 limit. 



in the m=0 limit. 

means 



At loop-order there are 
 
Many diagrams 
 
With complicated expressions 
 
Conclusion: Don’t do the 
calculation using Feynman 
diagrams! 



Write the amplitude as a sum of 
“boxes”, “triangles”, and “bubbles”. 

Trick: “Generalized Unitarity”. 



Apply “Quaduple-cut” 

cut: 



The one-loop case was completed long ago (2009) 
Recent research is on two and more loops. 
 
The one-loop case has a simple basis of “boxes”,  
“triangles”, and “bubbles”, all scalars. 



The one-loop case was completed long ago (2009) 
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The one-loop case has a simple basis of “boxes”,  
“triangles”, and “bubbles”, all scalars. 

For higher loop order not everything is scalar, i.e. 
the double box has 32 terms (arXiv: 1202.2019). 



45 uber-topologies at 
two-loop. 
Each with various mass-
subtypes, 
various extra legs, 
various tensor-powers, 
and various dimensions. 



45 uber-topologies at 
two-loop. 
Each with various mass-
subtypes, 
various extra legs, 
various tensor-powers, 
and various dimensions. 
 
 
 
There is plenty to do 
in this field! 
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