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UV IR divergences

Let us consider the process v —qq
ps
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UV IR divergences

Let us consider the process v —qq
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All the UV divs. are canceled by Renormalization.
All the IR divs. are canceled between Virtual correction and ( : J

Real emission. = KLN theorem.




UV IR divergences

Catani-Seymour Method at NLO  catani, Seymour, NPB (1997)

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

Method for more than one loop S challenging.

Other works on UV/IR divergences:
Tausk, PLB, (1999) Czakon, CPC, (2005)

-2 Us ing MB representation

Sector Decomposition
Heinrich, 0803.4177




Parametrization

* Feynman Parameterization

ql qn

: 112 h : f—
. . 1 h ’})lﬂ‘l -

,’})”L = F(qlJanrd)

FF(ql;Q2;°”;qn;d):fddk ddk

x j; “de, - j; de,s(> ¢ 1) LL&




Parametrization

e alpha Parameterization
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Parametrization

For example
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Parametrization
Where are UV/IR divergences?

- Looking for denominator to be zero.
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Divergences arise when denominator becomes zero as same

number of alp has with integev power of denominator have

Iaovmdavy values.



Parametrization

For example-1
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Parametrization

For example-2
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- No div. where the number of a[p has with bobmdary values
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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.
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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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Construct a set S that consists of set of variables that cause
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

Alpha \WELCREES
parametrization expansionin €

Investigate
div. and separate
div part.

For given
Multiloop diagram

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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U =(a, +a)(a, +a) + (o, +a,)a; +ag +a, +a)

V= q2 (051052 (053 T, T Qs T Qg ) + a0 + 052053056)

After IR separation
_T2+2¢)
(" F
<88 +E )_HE (&€, + 66686 TE&EGE)T

F(g*;e)

j;1£1£2£3£4£5 (glglgzgz)—l—?is(gé)—l—s 54_1_25—41+E£5_5

(18}

1

o (_qZ )2+2€ - —

e & 3¢ 120




Example

Massless two loop diagram
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There is no div. term.
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Conclusion

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

* 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. [ = J




