Matter and the Universe

Topic 1: Fundamental Particles and Forces

Three-loop Heavy-Flavour Corrections to Deep-Inelastic Scattering

Arnd Behring (DESY)

Unpolarized Deep-Inelastic Scattering (DIS)
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of massive quark contributions NN21 01174 + 0.0006 + 0.0001
to structure functions Cehrmann et al. | 0.1131 F 50955 ete™ thrust
Abbate et al. 0.1140 + 0.0015 ete” thrust
BBG 0.1141 *2-0020 valence analysis, N°LO

Goals

NNLO variable flavor number
scheme will be provided

* |mproved values of a, and
mC

Better constraints on sea
quarks and gluon pdfs

High Complexity

Thousands of diagrams

Computation time several cpu
years

Large scale computer algebra
needed (O(100 GB) RAM)

Results given in analytic form

- Iinvolved expressions, ready for
efficient numerical use In
experiment

Arhas = ag(N°LO)-ag(NNLO) + Ayg

=0.0009

(Yet based on moment approximation)
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Calculation

Analytical methods and
heavy use of computer
algebra

Feynman diagrams
generated using QGRAF

Reduction to master
integrals using Reduze

Master integrals calculated
using
= Differential equations

Advanced summation
techniques using Sigma
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