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Motivation

To compare experimental data with theoretical predictions        (GPMC)

(GPMC)       different energy scales

Higher simulation accuracy       compare NNLO and higher order calculations 

with parton showers

Increasing the accuracy of the shower models

higher-order splitting functions.

The three major Monte Carlo programs Pythia, Sherpa and Herwig

Problem:       the known structure of singularities present in a NNLO calculation
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Factorisation theorem

R. Keith Ellis, W. James Stirling, and B. R. Webber
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Finite!

Calculation in d=4, no 

regularisation needed



NLO: IR and Collinear Divergences

Michiel Botje, QCD lecture Nov. 2013
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Three-parton configurations
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Three-parton configurations

T. Grandou. The Kinoshita-Lee-Nauenberg (KLN) theorem
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Subtraction method
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Behaviour of the Counterterm:
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Solution: Dipol factorisation



Determination of emission kernels
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Singularity Structure
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The spin-averaged unregularized Altarelli-

Parisi splitting functions in $ d $-dimensions 



Schematic depiction of the different types of factorizations

Factorisation in soft region

Factorisation in collinear region

Factorisation in dipole formalism
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Factorisation in dipole formalism

(FF) (FI)

(II)(IF)

Catani, Dittmaier, Seymour, and Trocsanyi
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Kinematics
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splitting kernel in helicity space of emitter explicit form 

depends on parton type become proportional to Altarelli-

Parisi splitting functions and Eikonal factors in collinear 

and soft limits, resp.

colour charges of spectator and emitter

Barbara Jäger, The Dipole Subtraction Method, October 2006



Altarelli-Parisi splitting functions
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The spin-averaged unregularized Altarelli-Parisi splitting functions in d-dimensions

the probability that a daughter parton i with momentum fraction z splits from a parent

parton j

No S. No S.



Mapping 3 partons to 2 for single emission
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Dasgupta et al. 2018

Problem:



New kinematic for m+1 to m partons:
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Subs.:



Recipe for the usage of the new parametrisation
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Expectation:

Can ignore finite terms and momenta are on-shell
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Before mapping:

After mapping:



Final result:
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Gluon radiation from a parent gluon

Swapping for indistinguishable partons
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Example applications



Comparison of results in the collinear limit
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Graphical explanation of the results

4 July 2019 ITP Seminar by Tigran Saidnia 28



Summary and Future outlook

a mapping 3 -> 2-partons in single emission

one for m + 1 -> m general emission case 

Confirmation of LO Altarelli-Parisi splitting functions

An approach for simplifying results

Comparison of  quark-antiquark emission kernel with the 

known result from electron-positron annihilation in the 

collinear limit

Future outlook:

❖ Full matrix element

❖ Behaviour of the recoil

❖ Study of double emission
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Thanks for your attention
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Any questions?


