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UV, IR divergences 

Catani-Seymour Method at NLO  

Other works on UV/IR divergences: 

Sector Decomposition 

 Method for more than one loop is challenging. 

  Systematic method for canceling IR between  
virtual correction and real emission diagrams. 

Catani, Seymour, NPB (1997) 

Tausk, PLB, (1999) Czakon, CPC, (2005) 

  Using MB representation 

Heinrich, 0803.4177 
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• Feynman Parameterization 
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• alpha Parameterization 
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Parametrization 

Divergences arise when denominator becomes zero as  same 
number of  alphas with integer power of denominator have 
boundary values.  
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Parametrization 
For example-1 
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Parametrization 
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Sector Decomposition 

Heinrich, 0803.4177 
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Separation of IR/UV 

We first apply ‘Cheng-Wu’ theorem for all alphas except 1.  

Namely, we choose one alpha and make it 1, then integrate  
from zero to infinity for all the other alphas.  
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Separation of IR/UV 

Investigate denominator to find divergences 
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Separation of IR/UV 

The IR/UV div. are separated as 
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Separation of IR/UV 

Summary  

For given  
Multiloop diagram 

Alpha  
parametrization 

Investigate  
div . and separate  

div part.  

Make Series  
expansion in  ε 

Integrate each coef.  
In temrs of GHPLs 

working in progress 
GHPL : Generalized Harmonic Poly-Logarithm func.  
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Example 

Massless one loop box diagram 
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Example 
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Example 

Massless two loop diagram 
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Conclusion 

• We propose a new method of extracting IR/UV 
divergences by series expansion in ε. 

• This method is algorithmic and quite improves the access 
to analytic calculation. 

• We are working on generalized procedure for analytic 
calculation for the remaining integration in terms of 
GHPLs and making Mathematica code for that.  

• This method will be useful for higher order correction in 
the future LHC era.  


