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What is xFitter
● xFitter is an open source QCD analysis platform, with the primary target 

to facilitate determination of the parton distribution functions
● Consists of the core interface connecting together several external tools 

such as QCDNUM, APFEL(++), APPLGRID, FastNLO, Hathor, …
● Enables full PDF fits and also simplified phenomenological studies of PDF 

sensitivity
● Developed by community and provides some user support
● Dedicated analyses performed by xFitter developers
● Extended reproducibility: not only the final results but also tools to 

(re)produce them are aimed to be provided publicly. 
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Project front page:  https://www.xfitter.org/xFitter/
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https://www.xfitter.org/xFitter/


Code and data access
● Releases can downloaded as tgz files. 

New release last year: 2.0.1 “Old 
Fashioned”. Mostly bug fix vs 2.0.0 
/updates to be compatible with 
updated external codes

● The data files are still stored on 
cernbox (plus DESY svn server)

● CERN gitlab to get access to the 
master branch

● Documentation and tutorial 
correspond to released versions

● For help we moved to xfitter-users 
forum.
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Data access: cernbox 

Data can be accessed using cernbox. Probably not optimal, but have not 
got an update on this since the last workshop
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https://cernbox.cern.ch/index.php/s/CX4DmTT33fhOoNf


Developers’ meetings, support of the project
● Regular biweekly developers’ meetings to discuss code development + 

analyses.
● In many cases remote only, but reasonably well attended. 
● DESY provides some support for visitors related to xFitter.  However no 

visitors last year compared to 5 visits in 2018.
● Support for xFitter workshops.
● Computing support: naf-xfitter server, computing accounts, afs space.
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Users support

Centralized user 
support using 
xFitter-users forum. 

Better visibility of 
the questions 
compared to the 
previously used 
mailing list.

Couple of questions 
per month.
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Conferences
● xFitter is well represented at 

the key QCD conferences. 
● We could be giving more 

talks, but the amount of 
speakers is limited

● xFitter abstracts are usually 
welcome: xFitter developers 
interested to give talks at a 
particular conference are 
welcome to take initiative. 
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Recent papers by xFitter developers

● Three new papers since the last workshop: on CC at LHeC, on DY 
forward-backward asymmetry sensitivity to PDFs and pion PDFs.

● More studies in the pipeline, and some more ideas may come from this 
workshop.
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Probing the strange content of the proton with 
charm production in charged current at LHeC

● Strange quark 
distribution can be 
measured in e-p CC 
process, e.g. at LHeC.

● Theoretical 
uncertainties related to 
the usage of the 
scheme FFNS or VFNS.

● Strong constraining 
power despite 
uncertainties.
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PDF Profiling Using the Forward-Backward 
Asymmetry in Neutral Current Drell-Yan Production

FBA in pp interactions at the LHC is sensitive  to valence quark density at 
intermediate and low x, mostly due to gamma*-Z interference term. The 
uncertainties can be reduced significantly with future LHC data.
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Parton Distribution Functions of the Charged Pion 
Within The xFitter Framework

No PDF set with uncertaitnies on LHAPDF6: repeat analysis of the (old) data 
using  new tools.  Large uncertainties in the gluon and sea while valence is 
reasonably constraint. Results consistent with JAM, significantly different vs 
GRV. 12



Pion PDFs: momentum fractions

Compared to proton, valence quarks carry significantly larger momentum 
fraction vs gluon. The results are consistent with lattice QCD and other 
expectations. 
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Analyses using xFitter

● Total number of citations: 200,  up from 149 since the last workshop
● Most of the new analyses are from phenomenological groups, some of 

the citations refer to methods/results used/obtained in xFitter but do not 
use the package.

● Majority of  publications are based on old versions of xFitter, probably 
most use versions before 2.0.0.

● Some develop extensions of xFitter for specific purposes, such as nuclear 
PDFs.
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Example analysis:  alphaS from Z-boson pT 
● Z transverse momentum 

distribution is measured 
with high accuracy

● Full spectrum is sensitive to 
PDFs, alphaS, resummation, 
non-perturbative 
corrections

● Fit using xFItter + DYTURBO 
(NNLO+NNLL), floating all 
relevant parameters at the 
same time
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→ alphaS uncertainties is dominated by scale variations, 
should improve with N3LL

S. Camarda, PoS ALPHAS2019 (2019) 014



Example analysis: nuclear PDFs

NLO and NNLO analysis of nuclear DIS data, including neutrino scattering. 

M. Walt et al, Phys. Rev. D 100, 096015 (2019)
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Key new developments in the master branch
● Re-written code flow: much improved modularity
● Modular evolution, parameterisation, minimization. Much improved 

interface for new reactions.
● User interface migrates from namelists to yaml
● Build system is moved to cmake
● A few additional features are present in the master branch only, however 

some were not migrated yet.

A presentation/discussion of the status and plans will be given by Ivan 
tomorrow
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Release strategy
Next big release will be 
based on the current 
master branch: major 
update which breaks 
backward compatibility. 

What is required to be 
present in the release is to 
be discussed tomorrow

Target for the release: 
summer 2020.
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Workshop goals
● Inform developers and users about recent updates in xFitter code, decide on few 

open items, split the work, converge on next release
● Collect input from the users, to see what can be improved
● Review recent analyses performed using xFitter, see what are possible future 

analyses.  Decide on related developments of the code, to achieve them.
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Workshop agenda

Tuesday: project status, xFitter 
usage, current xFitter analyses

Thursday morning: 
development 

Thursday afternoon: future 
analyses brainstorming

Friday: technical 
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Conference dinner
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