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Ongoing projects:
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Ongoing projects:

Hadron-hadron
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Further progress requires improvement in two—loop
computations




Col.oRFul NNL.O Subtraction Scheme

Aim: To construct a tully general local subtraction scheme for differential NNLO cross-section.

* To do so: Phase space (PS) integrals must be performed numerically
* Problem: IR singularities at intermediate stages

* Solution: Treat them using a subtraction method




The Scheme: Consider the NNLO correction to a generic m-jet observable

m m+2Ym m+1Y'm

o NHO = GRR | RV 6V = J do"R T o+ [ doV.J |+ J de¥VJ
m—+2 m+1 m

» J  isinfrared (IR) and collinear safe m final-state parton jet function.

« Matrix element for 01552 (tree) and anl}}r/l for many processes.

. UHY v (2-loop) know for 4 parton, V+3 parton processes, higher
multiplicities are on the horizon.

* The three contributions are separately infrared divergentind = 4
dimensions.




Double Real: 6.5,

» Kinematic singularities as one or two partons unresolved: up to O(e¢ %) poles
from PS integration.

* No explicit € pole

Real Virtual : 6"

» Kinematic singularities as one partons unresolved: up to O(e ~?) poles from

PS integration.
 Explicit € pole up to @(6‘2).
Double Virtual: 6, *
 Kinematic singularities screened by jet function: PS integration finite

« Explicit € pole up to O(e¢ ™).




Rewrite the NNLO correction as a sum of three terms

- VNLO RR | RV

VV _ NNLO NNLO NNLO
2 T Opp T O,y T Op

T Om = m+2

each integrable in four dimensions

m-2 m-+2 m-2

RR,A RV,A RR,A
UEEILO :/ 1 { [d05X1 + /1dam+2 1]Jm+1 - [dam-l-l 1y (/ldam+2 I)Al]Jm}
m--

JENLO :/ {da)nfv —I—/2 [daifﬁAz — dgifz’Am] —|-/ [daiz’lAl + (/dUSEQ’AI)Al] }Jm
m 1 1

NNLO RR RR,A RR,A RR,A
Omia” = / {dam+2Jm+2 —do °Im — [da 't pt1 — do 12 Jm] }
m-+2




The counterterms are constructed as:

. daRR A regularizes the doubly-unresolved limits of do,,

. dGERz’Al regularizes the singly-unresolved limits of do,,

. daRR 412 3ccounts for the overlap of do RR Al and do,,

. daRR A regularizes the singly-unresolved limits of do,,

RR

RR

RRA2

RV

( fl danlij’Al)Al regularizes the singly-unresolved limits of J

1

d RRAI.
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The Phase space integrals are then solved as:
» choose explicit parametrization of phase space.

* write the parametric integral representation in chosen variables.

 resolve the € poles by sector decomposition.
» pole coefficients are finite parametric integrals.
 evaluate the parametric integrals in terms of multiple polylogs

 simplify the result by converting all polylogarithms in terms of :

t1oe( 1 =2 Voo 224
O —_— — O .
A U el W

Gla, b x] = Li il DU
a,b; x] = Li — Li
“‘I'b—a ‘b
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Numerical Implementation

beta
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 ## HH##H#
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* ## ##
%
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* Authors:
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https://github.com/nnlocal/nnlocal.git

Vittorio Del Duca <Vittorio.Del.Duca®cern.ch>
Claude Duhr <cduhr@uni-bonn.de>

Flavio Guadagni <guadagni.flavio@gmail.com>
Pooja Mukherjee <pmukherj@®uni-bonn.de>
Gabor Somogyil <gabor.somogyi®cern.ch>
Sam Van Thurenhout Sam <sam.van.thurenhout@wigner.hu>
Francesco Tramontano <francesco.tramontano®unina.it>
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* Using input file named input.DAT

* [General options to specify the process and execution]
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Package for automatizing steps of loop computation

Interface in Feynman Diagrams

Mathematica by QGraf

Lagrangian [N [, R cs (e Interface of FeynRules NEEEENY  \\ATaRp - Output
to new program Amplitude Saq.
Run FORM in the Identify the
background topologies
Template files & Run KIRA in the
Run bash commands background

Files mostly in FORM

Language

In Mathematica
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