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xFitter examples (tests)

Initially, we wanted to have ‘unit tests’

. . . or at least some kind of check whether
anything is broken

Implemented a set of ‘examples’:
I e.g. 1st example was HERAPDF2.0

NNLO χ2 iteration (bin/xfitter)
I each example contains all input files

(steering.txt, parameters.yaml,

constants.yaml) to run xfitter (typically
one χ2 iteration)

I . . . and README!
I it contains also expected output

directory (output)
→ check if we get identical output

this appears to be useful also as:
I examples for new users
I . . . or for old users not yet familiar with

new approaches to reactions,
evolutions, parametrisations etc.: we do
not have documentation yet, but we
have examples!

I way to share/preserve xfitter analyses

as of now, we have 25 examples
(but not all are working. . . )
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How to run xFitter examples

How to run them:
./tools.sh
(run all tests, ∼30 min), or
./tools/test.sh <NAME1> <NAME2> ...
NAME is any directory name from examples (ls examples)

(status of master branch on 25 Feb 2020 9:00 CET)
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How to run xFitter examples

After one has run a test, one can go to temp/<NAME> working directory:

From here one can continue work on this example, e.g. change steering files
and run xfitter again etc.
To check why a test failed:
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AFB

Example from xfitter paper by J. Fiaschi et al. JHEP 1910 (2019) 176
“PDF Profiling Using the Forward-Backward Asymmetry in Neutral Current DY Production”

uses dedicated pseudodata
datafiles/lhc/pseudo-AFB/AFB_LO-thexp.dat,

datafiles/lhc/pseudo-AFB/AFB_NLO-thexp.dat

demonstrates how to use ‘AFB’ reaction (implemented by J. Fiaschi): LO
calculation of forward-backward Drell-Yan asymmetry

JHEP 1910 (2019) 176
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ALLDATA

(almost) all data available in xFitter: 85 data files (> 3K data points)

sorted by experiments and reaction

compared to NLO predictions using NNPDF3.1: χ2 should not be taken as
something really meaningful as there are many parameters to set

O. Zenaiev xFitter examples 6 / 26



FFABM

Example from H1ZEUS paper EPJ C78 (2018) 473 “Combination and QCD
analysis of charm and beauty production cross-section measurements in
deep inelastic ep scattering at HERA”

Uses NLO FFABM scheme with nf = 3

Demonstrate how to make free charm and beauty quark masses

EPJ C78 (2018) 473
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FONLL
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FastNLOSymmetrize
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HVQMNR-abs, HVQMNR-norm

Example from PROSA 2015 paper (EPJ C75 (2015) 396): HERA DIS + LHC
forward charm and beauty production using NLO FF scheme

NB: implementation of calculations for charm and beauty in pp in
HVQMNR_LHCb_7TeV_charm, HVQMNR_LHCb_7TeV_beauty reactions is
customised for particular data sets and not recommended in general
anymore → use cbdiff reaction instead

EPJ C75 (2015) 396
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LHeC

Just an example how to use LHeC data files from

χ2 is probably meaningless
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PROSA2019FFNS, PROSA2019VFNS

Demonstrate how to apply cuts based on dataset id, also flexible PDF
parametrisation, tuning of QCDNUM grid parameters, manipulation with bins
(cross section normalisation) etc.: see talk “Prosa analyses”

arXiv:1911.13164

O. Zenaiev xFitter examples 12 / 26



SmallxResummation

Example from xFitter paper EPJ C78 (2018) 621 “Impact of low-x
resummation on QCD analysis of HERA data”

Demonstrate how to enable NLLx resummation using APFEL

EPJ C78 (2018) 621
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TensorPomeron

See “Tensor pomeron and odderon phenomenology” talk tomorrow
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ZMVFNS-fit

The only test which performs MINUIT minimisation (often fails because of
small numeric differences)
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ceresZMVFNSfastChi2

Requires Ceres to be installed (this test is skipped by default)

The only example which demonstrates how to setup another minimiser
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charmCCZEUSFFABM, charmCCZEUSFONLL

Example from xFitter paper EPJ C79 (2019) 864 “Probing the strange
content of the proton with charm production in charged current at LHeC”

EPJ C79 (2019) 864
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chi2scanMTOP
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defaultNLO, defaultNNLO
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evolutionAPFELxx

Demonstrates how to setup PDF evolution using APFEL++
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paramABMP16

Example with ABMP16 PDF parametrisation (note that chi2 is quite different)

ABMP16 PDF parametrisation was implemented using dedicated classes in
pdfparams, however now it is easier to implement a new PDF
parametrisation using flexible PDF paramtrisation (formulas)
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paramBG
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profilerAs

Demonstrates how to compute predictions for parameter variations and
include corresponding uncertainty in χ2

. . .
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profilerLHAPDF

Demonstrates how to compute predictions for parameter variations (can be
used later for profiling, eigenvector rotation etc.)

O. Zenaiev xFitter examples 24 / 26



ttbar3d

Demonstrates how to use spline in theory expression to interpolate between
predictions with different parameter values (kind of alternative to χ scan)

Demonstrates how to use KFactor and KMatrix for bin manipulation
(normalised cross sections, merged bins, bin-by-bin corrections)

Perhaps longest theory expression ever used in xFitter:
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Summary

For users: existing xFitter examples give a good overview of current xFitter functionality

→ encourage users to check them whenever you have any issues or need something to
start with

For users: we are happy to accommodate your xfitter analyses as new examples

→ just send us input files, or create a merge request yourself

For developers: please always make sure that your changes to the code do not break
existing tests

For experts: we need good solution how to tolerate small numerical differences in output
(‘diff’ does not work always, ‘numdiff’ is better, but not available on every machine)
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