
N3LO evolution and other 
merge requests

20th March 2024



Stefano Camarda 2

APFELxx interface

APFELxx implements approximate N3LO evolution and N3LO DIS coefficients

Introduced new reactions N3LO_DISCC and N3LO_DISNC, which are an 
interface to APFELxx 4.8.0

FONLL scheme implemented up to N3LO, but massive coefficients are included 
in APFELxx only up to NNLO

Introduced an N3LO example which minimizes a N3LO PDF
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FONLL benchmark

Benchmark of FONLL at NNLO between fortran APFEL and APFELxx

Full set of benchmark plots here:

https://gitlab.cern.ch/fitters/xfitter/uploads/cc936fd39ec03e07fdfc3845c8526308/
plots.pdf

https://gitlab.cern.ch/fitters/xfitter/uploads/cc936fd39ec03e07fdfc3845c8526308/plots.pdf
https://gitlab.cern.ch/fitters/xfitter/uploads/cc936fd39ec03e07fdfc3845c8526308/plots.pdf
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N3LO PDF fit

N3LO fit shows expected qualitative change in the 
gluon PDF
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N3LO fit to HERA inclusive DIS

Would like to demonstrate the new N3LO functionality with a 
short xfitter paper on N3LO fits to HERA inclusive DIS data, 
compared to NNLO fits

Valerio suggested to include also F2(charm) data
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Fix width of chi2 summary table

Chi-square summary table are truncated and not readable

Would like to restore the previous logic, which was always fitting 
the table to the page
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Apfel evolution init

Avoid hardcoded grid limits in Q, but rather throw an error if limits 
are beyond low-x interpolation grids

Initialization freezes if alphas is not set to 0.118
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Summary

Implemented new interface to APFELxx which allows 
approximate N3LO fits

With the help of Valerio, would like to publish a quick paper to 
demonstrate the new functionality

Other additional small merge requests to fix issues with table 
output and APFEL init
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