particles. It

can be com

Monte Carlo Event Generator

NNLOJET is a Monte Carlo Event Generator which
Implements the antenna subtraction method to
organize and communicate between the different layers
of the calculation.

Dijet cross section
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The Standard Model (SM) is our best description of fundamental
nas been extensively tested through experiments,
Inary results. From the SM, theoretical predictions
puted, which need to be more and more precise to
match the accuracy of present and future measurements.

Predictions
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Identified Final-State Particles

In some processes the observed final-state particle Is produced during
hadronization. The corresponding contribution to the cross section Is called
fragmentation contribution and it is described by fragmentation functions. These
functions absorb some of the singularities we encounter in our calculations:
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Within the NNLOJET collaboration we are working on including this contribution into
our predictions for photon and hadron production cross sections at NNLO
accuracy. To this end, we have to be able to identify the final-state particle when it

becomes collinear to other particles.

We obtain our predictions performing multi-dimensional
phase space integrations using the Vegas algorithm. Due
to the very complicated integrand structure, powerful
computing resources are needed to perform this
Integration with high precision. A typical NNLO calculation
requires a computation time of 10 000 CPU days.

High Multiplicity Processes

Thanks to the increasing luminosity at the LHC (and in future
at HL-LHC), we expect precise measurements to become
available for rare events, in particular for high-multiplicity
events.

Multi-jet production rates are crucial to probe QCD, measure
the strong coupling constant as and search for physics
beyond the Standard Model .

The complexity of precision calculations dramatically increases

with the number of particles involved.

The next frontier of NNLO calculations is represented by
23 processes, which pose some very challenging obstacles:

e several unresolved limits;

* heavy computational cost;

10°-10° hours!
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Photon Production @ the LHC

The comparison between measurements and predictions
| pi e | for the photon production cross section enables us to
better understand the inner structure of the proton and
might help us to discover new physics at the LHC. .«

"4 The experimental setup at the LHC can only be accurately
reproduced In our predictions If we Include the
fragmentation contibution.

We are a collaboration of
20 scientists working In
different universities. Local
members are:

- Thomas Gehrmann
- Glovanni Stagnitto
- Tong-Zhi Yang

- Jonathan Mo

- Markus Lochner

- Petr Jakubcik

- Robin Schirmann

- Matteo Marcoli

Theoretical Particle Physics Group
Prof. Thomas Gehrmann

Karlsruher Institut fiir Technologie

Check out Tong-Zhi’'s poster about splitting functions!
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