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Old Interface

Grids generated based on NNLOJET modules 1 as MC
Two publications:

αs(MZ) fits based on HERA DIS data [1906.05303]
jet production at LHC (inclusive and dijet) [2207.13735]

⇒ see talk by Klaus Rabbertz (right before this one)
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New Interface
Interface adapted to use modules 2 of NNLOJET

better colour sampling
full colour dijet code
printout of intermediate results during production step
⇒ workflow can better detect problematic phase space points
more flexible decomposition of logarithmic scale coefficients
⇒ no need for ”magical numbers“ in scale setup any more
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Dijet full colour

Two different dijet full colour data sets produced for testing:

CMS at 7 TeV, anti-kt, R=0.6
double differential in m12 ∈ [260.0, 5040.0] and y∗ ∈ [0.0, 3.0]
PDF set: NNPDF31 nnlo as 0118

ATLAS at 13 TeV, anti-kt, R=0.4
double differential in m12 ∈ [260.0, 9066.0] and y∗ ∈ [0.0, 3.0]
PDF set: NNPDF31 nnlo as 0118
⇒ plots shown on the following slides
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Dijet full colour - channels

Plot of relative contributions of different channels shows large
cancellations between real and virtual parts for higher y∗
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Dijet full colour - closure

Overall we find good closure at sub-permille accuracy
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Dijet full colour - closure

Even the most problematic channels (double real) show nice behaviour
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Dijet full colour - runtimes

Old Interface New Interface Dijet full colour Outlook

Lucas Kunz – New developments in the APPLfast project 15/06/2023 8/12



Dijet full colour - runtimes
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Dijet full colour - runtimes

leading colour full colour

full colour with optimised colour sampling
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Dijet full colour - runtimes

bridge and fastNLO make up negligible amount of runtime (∼ 1%)

overall @ NNLO: FC with optimisation < LC < FC
better momentum caching in NNLOJET brought additional speedup:

24% for LC
11% for FC
18% for FC with optimised colour sampling

⇒ ready for mass production in reasonable time
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Next steps

finalize validation of NNLO code
optimize workflow and runtime
make sure closure works in all channels
reproduce results in [2207.13735]

calculate dijet differential distributions at full colour

αs(MZ) determination from LHC data

provide setup for further developments and calculations

Thank you for your attention!
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