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Introduction

NNLO gg—H at the LHC (\'s = 8 TeV) for Mu =126 GeV
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@ = constantly need to merge them ;.

[arXiv:1305.3476]

xFitter (former HERAFitter): an open source QCD fit framework
[EPJ C75 (2015) 304]

@ on theory side: a unique QCD framework to address theoretical differences
@ on experimental side: assess consistency and/or impact of new data

@ additional dedicated studies by xFitter developers
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Program workflow
Main ingredients of a QCD analysis: [EPJ C75 (2015) 7, 304]

@ Parametrise PDF at initial scale Data Theory
- Collider, Fixed Target: - PDF

@ polynomial, Chebyshev etc. ep, Up QCD Evolution:
- Collider: pp,pp DGLAP (QCDNUM),
non-DGLAP (CCFM, dipole)

— Cross Section Calculation

@ Evolve to the scale of the process:
@ DGLAP (QCDNUM and APFEL in
x-space, MELA in N-space) QCD Analysis
@ non-DGLAP (CCFM, dipole) ~ ‘Treatment of the Uncertaintics
— TFast x> Computation
® +QED (new!) - I\/?ir:ir)r(usati(onp(‘;lt;;ll‘!IT)
@ Calculate hard scattering: !
Results
@ for DIS: FFNS and many VFNS - PDFs, LEAPDF, THDLib Grids
available Z Dita vs. Predictions
@ fast techniques (FastNLO, ApplGrid) - %7, Pulls, Shifts
for many other processes
@ Calculate x2? w.r.t data: G of -4V T
g{ 44 ABM12 NNLO 4F Eieter
@ account for correlations % 250 D HERAPDS0 NNLO
@ various treatment of uncertainties
xfitter-draw
@ Analyse/minimise x2: 18 [arXiv:1603.08906]
X
o MINUIT i
@ reweighting/profiling
@ data driven regularisation Lo
@ Drawing tools o L L L
10 10° 10? 10" o1
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xFitter project and team

Date Verslon Files Remarks
v 120 | xiter release with decoupled data and theory files which can be
02/2016 - 12019z dowloaded with @ getter sh script
@ 2011 QCD open source revolution: 1st release Date Vet e [
oot frf’f;z‘e' fix elease with decoupled 8 theoryfies-new.toz
092014 1.1.0 f:‘z’:gle' release with decoupled @theorylies-new.tgz
@ April 2016: Ghoratter.
— 12/2013 1.00 10,0192 stable released with decoupled @theoryfilles.igz
e > 30 publications used framework s 0ay | reier s nekdes @nanus03 1ot and el 8
03.1.1g2 theoryfiles.tgz
p @herafitter- release includes @ manual-0.3.1.pdf and decoupled @
0312013 1030|5501 theoryfiles.tgz
.. . . . . @herafiter. X
o additional dedicated studies by xFitter team: o2 o2t 5" weeserrozo
\ o . ]
“Parton distribution functions at LO, NLO and oseor2 020 VOEIET added functonalty for LHC users
NNLO with correlated uncertainties between orders” o long  Breiter
" 0.1.0.
[EPJ C74 (2014) 3039] ‘9’

“QCD analysis of W- and Z-boson production at Tevatron”
[EPJ C 75 (2015) 458]

“Determination of charm running mass using FONLL"
(in preparation, see Valerio Bertone talk)

® LHC
® HERA
e ~ 30 developers: ® Pheno
i i @ Other

o from various experiments and theory :
@ xFitter

o regular developer meetings
@ more information at (new!) webpage:
www.xfitter.org
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www.xfitter.org

xFitter new release 1.2.0: technical aspects

5/11

Available at:
https://www.xfitter.org/xFitter/xFitter/DownloadPage

Main improvements:

@ Full installation script provided

@ Standalone script to download data and theory files
@ Theory files go to the same location as data
°

Names of executables:

@ FitPDF -> xfitter
@ DrawPdfs, DrawResults -> xfitter-draw
@ Postproc -> xfitter-process

QCDNUM 17.01.11 or higher is needed (QED PDFs, autotools)
Direct access to LHAPDF avoiding QCDNUM (via LHAPDFNATIVE)
Unified theory interface for FastNLO and ApplGrid

New reweighting option using GieleKeller weights available

More data and processes (next slides)

(see BACKUP for full Release Notes)
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xFitter new release 1.2.0: new data sets

New datasets, e.g.:
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@ legacy HERA DIS data

(as used for HERAPDF2.0)
[EPJ C75 (2015) 580]

H1 multijets
[EPJ C75 (2015) 2]

LHCb open charm and
beauty data as used for
PROSA [EPJ C75 (2015)
396]

updated Tevatron data as
used for [EPJ C 75 (2015)
458]

06 H1 and ZEUS
o HERANCe*p 0.5 fb!
1.6 - Vs =318 GeV
(0002 Xgj=0.002 o ZEUS HERA I
1.4 i # o ZEUS HERA |
i ?F o H1HERA Il
o= 'f‘ & H1HERA
1o k ’gﬁxm 0.008, -~ g‘
I ,J*% i iy
o xE 0.082_ ==
o5 & . , .wb& Q&iﬁ EN
Y [ 3_" -»wu%s& b Xg-008
FREhapbbbe & |
0.2 b fh“f"m:(’-%
1 10 10? 10° 10* 10°
0%/GeV?

[CERN Courier, September 2015]
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xFitter new release 1.2.0: theory updates

New theory techniques:

Goof o 7T
@ QED PDFs up to NNLO QCD + LO QED: £ Wil ;m e
o via QCDNUM " t .
@ via APFEL - W
@ Updates in HF schemes: T e e
H1 and ZEUS
o new FONLL scheme via interface to APFEL Saasfa T S—
[https://apfel .hepforge.org] »i 12 [EPJ C75 (2015) 580] 1

as used by NNPDF

o FFNS scheme updated to OPENQCDRAD v2.0b4 uf E
[http://www-zeuthen.desy.de/~alekhin/OPENQCDRAD] 105 = FONLONOF, 0 = Ko o.s 0
as used by ABM Y S—

‘
5 10 15 20 25
Qrin/GeV?

@ MNR (Mangano-Nason-Ridolfi) calculations added:

@ massive NLO calculations (single-particle option)
@ full flexibility retained: scales, heavy-quark masses, NP
fragmentation parameters
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Latest results using xFitter

‘ List of analyses by xFitter

The link to the list of analyses using former HERAFitter can be accessed @ here
04.2016 HERAFitter and APFEL teams Preliminary V.Bertone DIS2016 Material V. Bertone

List of analyses using xFitter

Number Date  Group Reference Title

2016
31 03.2016 Pheno/R.M. Chatterjee al al. arXiv:1603.0961¢ @ A QCD analys's of CMS inclusive differential Z productien data at sqri(s) = & TeV
30 03.2016 HERA arXiv:1603.09628 @ Combined QCD and electrowsak analysis of HERA data V. Myronen ko
29 03.2016 Pheno/A. Accardi et al arXiv:1603.08906 @ Recommendations for PDF usage in LHC predictions R. Placa kyté

List of analyses using HERAFitter

Number Date  Group Reference Tite
2016
2 032016|LHCIOMS (CMS PAS SMP-14.022) | @1 ymmelry ininclusive pp->WsX production at 8 TeV E. Eren
215
27 102015 LHOKCMS CMS PAS SMP-14-001 o e double-diferential fon at8 TeV E. Eren
: Acta Phys Polon B 45 (2015) 2501, )
2% 072015 REF2014 proceecings 180706267 OTrnsierse p ) parton disti tatus and prospects
2 07.2015 PDFALHC accepted by Joumal of Physics G @ The PDFALHC report on PDFs and LHC data:Resuls from Run | and preparation for Run Il
[ Measurements -
% 082015 HERAMY andZEUS uomited o R o of p elastc e4-p Sectons and QCD Analysis of
HERA Data Il
5 03,2015 | LHGATLAS 150308708 @ Measurement of the forward-backward asymmetry of e and m pairproduction in pp collisions at 7 TeV with the
ATLAS detectr
2 032015 PROSA aniv1503.04581 © mpact o the LHC! producton on PDFs
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Latest results using xFitter: CMS W asymmetry

Measurement of the differential cross section and charge
asymmetry for inclusive pp —+ W* + X production at /s = 8TeV

CMS,L=188fb"at (s=8Tev
T T T

CMS, L =188 fb"at [5=8 Tev
T T T

5 900 § aoof

% [ Py > 25 GeV E\ P} >25Gev,
CMS, arXiv:1603.01803, submitted St ~ Dam S  oaa

B 3

@
&
S

to EPJ C

500

@ NNLO QCD analysis of CMS
W asymmetry data

450 NNLO FEWZ + NNLO POF, 8% CL

@ Improved valence distributions

Y ABM12
HERAPDY

IMHT2018
[ A2
HERAPDFLS

-3 -1 " 400
at 10 z < 10 ! . . | ! ! .
< < 0 05 1 15 2 o 05 1 15 2
Muon |n| Muon |n|
1 CMS NNLO HERAPDF method 06 CMS NNLO HERAPDF method
& 2 i 2
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5 Toal
s 06l 3
x x
04 [
02
02 [
;12 L ;12 L L
T E ~— HERA+CMS / HERA T ~— HERA+CMS / HERA
Sk 814
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S 1 S 1
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Latest results using xFitter: low x gluons from LHCb data

PROSA, EPJ C75 (2015) 396

(9+359)/g
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PROSA NLO FFNS fit

@ NLO QCD analysis of LHCb charm and beauty data
@ Reduction of theory uncertainty for y shape

@ Improved gluon and sea-quark distributions up to = > 5 x 1076

PROSA NLO FFNS fit

12210 GeV?
[@ HERA DIS
B2 HERA DIS + LHCb abs

HERA DIS + LHCb norm

12=10 GeV?
[ HERA DIS
HERA DIS + LHCb abs
HERA DIS + LHCb norm

(Z+85)/%
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(do/dy)

10

Impact of heavy-flavour production cross sections measured by the
LHCb experiment on parton distribution functions at low x
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Summary and outlook

xFitter (former HERAFitter) project is based on open source QCD
software that provides a framework for scrupulous interpretations
of the QCD analyses with its main application at the LHC program

Give it a try: www.xfitter.org (latest release 1.2.0)

Plenty of foreseen developments:

@ Improve user interface for various parametrisation
@ Simplification of steering file for profiling (no fit)
Add resummation options

More on low x phenomenology

Nuclear PDFs

Interface to other grids (APFELgrids, TMDgrids)
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BACKUP
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BACKUP. xFitter 1.2.0 Relese Notes
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Date Version Files Remarks

1 022016 1.2.0

Documentation

@ xfitter-1.2.0.19z release with decoupled data and theory files which can be dowloaded with @ getter.sh script

 Alist of Wdatasets which can be downloaded with the help of getter script.
© Manual (under continuous improvement) can be accessed @here.

 The README file (accessible via the package) gives an explanation for a quick start.

® The INSTALLATION file (accessible via the package) provides

for package i

and usage

© The package is licensed under GNU GPL, please see LICENCE for mode details (accessible via the package)

Web access to SVN

® For users with a valid DESY account, the SVN repository is accessible on the web at @ https://svnsrv.desy.de/k5viewve/hffitter .

® For users without DESY account, the SVN repository is accessible on the web at @ https://svnsrv.desy.de/basviewvc/hifitter/ with

account and PDFfits password.

Project renamed from herafitter to xfitter.
Added stand-alone scripts for downloading data/theory files: getter . No
need of theory directory anylonger, the theory files are now stored under same
location with data file
Change in the exeentable names:

— FitPDF — xfitter

— DrawPdfs — xfitter-draw

— postproc —» xfitter-process
Updated configure.ac to work with latest QCDNUM which is now available with
autotools installation (> 17.01.10)

— new QCDNUM allows possibility to have more than standard PDFs.
Added QED PDFs via generalised nxn convolution engines of QCDNUM.
Added interface to APFEL which provides access to:

— evolution code: added DGLAP_APFEL option for standard evolution, or

DGLAP_APFEL_QED for QED adjusted cvolution.

— FONLL heavy flavour schemes with multiple options.

Added interface to n-space code MELA for Mellin Transformation and it is
available via confignration flag.

Added direct access to LHAPDF avoiding QCDNUM: LHAPDENATIVE op-
tion

Added more data formatted for xfitter: updated Tevatron data, LHCh, HERA)

O. Zenaiev

xlitter-svn-user@desy.de

o Added --disable-root option (root is enabled by default).

Default steering updated to HERAIHII data.

Removed DrawResults package, which was redundant, and added and updated
drawing options for data files.

Added fix

.o

to DIS electroweak part of the code.

sion between FastNLO and APPLGRID

Unifying theory interface for expry
usage

Updated FastNLO to the latest version

Installation possible with —-prefix option, added xfitter-config script.
Added MNR calculation code as used for the LHCh and HERA data analy
[Eur.Phys.J. C75 (2015) 8, 396]

Added new options for the reweighting using Giele-Keller weights.
common codes between profiling and reweighting.

Fixing lapack and blas tests to give configurc crrors and stop
Updated the ABM calculations in sync with OPENQCDRAD 2.0b4
Added possibility to get integrated cross sections for DIS.
Tools/RumJobs and steerings for diffraction adjusted to xFit

..

Merged

xFitter project



