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Status of xFitter

https://wiki-zeuthen.desy.de/xFitter

T
XFitter

| Welcome to xFitter (former HERAFitter) 7

reto parton astition o recision [P — artnepors 5o e i process s th eton proto desp neostic scterng (015, wi

G oo by e HERA o ol covern & rgeKinerati phase spaceneadd t etact POFS. Frtha processe (e treet D15, oot colloens e mraning poners soion n e o come

T terproject £ an ope souca D romevrk eyt etract PO and sses he mpact of new dao Juces mocses stoning or s optons, capabeto e o relevant data sts from HERA, Tevatron

of xFitter software package
Fmerassmeessmer e — Sasha’s talk on Tuesday for future plans

Al the former (HERAFRter) releases can be accessed @ HERE.
Description: @ http://arxiv.org/abs/1410.4412

| xFitter Meetings

¥ @xitter Workshop in Krakow 4-7 March 2018
« User's Meatings: between (open access)

T — biweekly now

« Steering Group's Meating (restricted access)

| xFitter

== — NMandy’s overview talk, and further LHC talks

» List of collected talks

| Info icted to

« Internal Developments

+ omveners st e e e — \[OfC@ @and Ringaile left: big thanks for your contribution!
+ Contact Persons: Crist Diacon (H1),Kiaus Rabbertz (CHS), Bogdan Malaescu (ATLAS), Olaf Behnke (ZEUS), Ronan McNuly (LHCb), Gavin Salam (theory)

| Getting help

Send email to Gxfiter-helpadesy.de
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Status of xFitter releases

https://wiki-zeuthen.desy.de/xFitter/xFitter/DownloadPage
| of the xFitter QCD y

+ Versioning convention: 1.k with
o 1 - stable release
© § - beta release
o K - bug fixes.

+ The release notes can be found in this attachment: i xFitter_release_notes.pdf .

+ Installation script for xFitter together with QCDNUM, APFEL, APPLGRID, LHAPDF il install-xfitter

« The script to download coupled data and theory files § xfitter-getdata.sh.

+ Data and theory files are also stored in @ hepforge and can be accessed from there ("List of Data Files").

Date Version Files Remarks
no new release since 2017 — ¥
| 03/2017 2.0.0 FrozenFrog i xfitter-2.0.0.tgz  stable release with decoupled data and theory files
| 3
but many developments
07/2016 1.2.2 Wxfitter-1.2.2 tgz release with decoupled data and theory files

in repository (this talk
P y ( ) 05/2016 1.2.1 @ xfitter-1.2.1.tgz | release with decoupled data and theory files

02/2016 1.2.0 @xfitter-1.2.0.tgz | release with decoupled data and theory files

‘ D ation

+ Manual (under continuous improvement) can be accessed @ here.

+ TUTORIALS adapted for the Frozen Frog release can be downloaded from here.

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

+ The INSTALLATION file (accessible via the package) provides information for package installation and usage instructions.
« The package is licensed under GNU GPL, please see LICENCE for mode details (accessible via the package).

Web access to GIT
« The master version can be viewed and downloaded from @ https://gitiab.cern.ch/fitters/xfittergit

\ Links to external packages
External packages that could be run with xFitter via configuration flags can be accessed for convenience HERE .

\ HERAverager data combination package

Information can be accessed here @ https://wiki-zeuthen.desy.de/HERAverager.
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Analyses using xFitter

of analyses by xFitter

The ik t the st of analyses using former HERAFitercan be ccassed @ here

https://wiki-zeuthen.desy.de/xFitter/xFitter/results
L

wx resummaton on QCD analyss of

7/02.2018 xFter Developers and Mareo Bonwin tv:1802.00064 o
5 07.2017 Fiter Deveopers EurPhys . C77 (2017) no.12 837, arXiv:1707.05343 @ Impact o the hiavy quark matching scales i POF 1t

5 01,2017 . G, XFter Developers' 12am and M, Lisowl EUEPys.). C77 (2017) N0 400, arxi: 701,08553 @ The photon O rom nign-mas Drell Yan Gata 3¢ the LHC
on

4 032016 xfitzeronc AP Gaer 6 minatin of me(me) from HERA cata using & matched hesuy flavr scheme.

|List of analyses using xFitter

Numbor Date  Group. Refaronca T
2018

6 022018 M. Goharpous, H. Knanpour, V. Guzey. iv:1802.01363  Firs oo nex o e3ding order terminaton o Sfractve parton dstribtion fu T —
2017

59 122017 V.oertone, M. Bate enavi171208162 ©4Cht inteface to QUONUM

58 122017 A Kusnaet o 171207024 © Giuon snscowing and anishadouing n heawy-favr production 3t the LAC

57 122007 A Lusscoa, W Scnaster onys. Rev.C97, 71208502 @ inconerent aract ction of 1y an Y¥ on heawy nule i the csr apole approach

56 112017 W lnetal 171107936 @ Porton istributons and sttce QXD calclatons:  community white paper

55 112017 vsertonect a n:1711.03355 @ Heavy-Tlvor parton dtributons WUt neavy-Tavor matehing reserptions

s 102017 s 171103143 @ Heasurement of the ncusve o cross socion n pp colsons at v = 5.02 To¥ Usng nalsakes Wi at leas one charged epon

s1 102017 A Leek 7000118 © Collnear and Transverse Mamentum Depnsen parton Gensiies ctanea wih a Parton Branching Metnod

s2 0s2017 atss Eurprys . €77 (2017) o1, 504 @ Heasurement of epton iferential distrivutions and th top quarc mass i toar production i pp collision at Vs = 5T

5L 09.2017 A Vefaco, AN. Knorramian aniv:1709.08402 © mpact ofCharm H1-ZEUS Combined data and Delerminaton o th Strang Couping in o Diferent Schemes

S0 09.2017 A Mcedanesnvar & Knorramian amv:1708.07247 @7 efec o profing pocedre on POFS using LFCo cats

4 092017 5. Gao, L HaranoLang, . Rojo am1709.0492 @7 Structure ofthe Froton in the LHC Precson £ra

4 092017 A ks o it 2ca o , 1750134 Th impactof CHS inclusve st gt on partn Zstribution unctions and ther unceraintiss

47 082017 F Heutmenn ot ol eniv:1708.03279 © Cllnear and THD Quark and Gluan Densitie rom Parton Branching Saluton of QCD Evaluton Equations

46 07.2017 Leszek Horyka et o, anv:1707.05992 @ Euldence of quastpartonk gher Tk efec n deep nelasic scaterng ot FERA ot mocerate Q22

45 07,2017 1, Kousisi ot o Eurenys . €77 2017) no11, 777 © Decoupling o the leading contriuton i the dscrets 57 Analyis o High-Pracison HERA Oata

4 082017 A varose, AN, Khoramian Nucpys 8921 (2017) 472 ©1Th roeof aiferen schemes inthe QCD analysis 3na detarmination of the sireng couplng
4 o207 ans aniv:1705.02628 @ Heasurement of the tiplesiferetial @t cross section n proton-proton olliions a sq(s) = 8 T and consrants on porton ditrbuton funcions
2 o207 ans e G c @ easurement of coun Secions ortop qUar pai roGuCLon 1 pp Cllions at B ToV and mpact on POFS

41 022017 A Aeesanesnvara, M. Goharpour, 5. Rostami Cain Prys C 41, 2 (2017) 023101 @ Uncertainty of parton dstrtion unctans cue to physca cbserasies n 2 sl anslyes

40 01,2017 YG. Gosco, M. Mangiv Brinet 170107678 ® Harkov Chain Mente Carotechnics applie to PDF dtermination: proofof concept

39 01207 apwe 170105838 © porton Ditriution - Quark Masses for LHC Run 11

@ 60 external analysis used xFitter (21 in 2017)
@ 7 analysis by xFitter team
@ (more details in Mandy’s talk)
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Talks at conferences

https://www.xfitter.org/xFitter/xFitter/xFitterTalks

| 2018

Date Conference/Workshop Presenter Link Remarks

16-20.04.2018 @ DIS 2018

A. Glazov, XXX xFitter talks

17-24.03.2018 | @ Moriond QCD 2018 F. Giuli xFitter talk

|2017

24-29.09.2017
24-30.08.2017
05-12.07.2017
12-18.06.2017
22-27.05.2017
15-20.05.2017
03-07.04.2017
03-07.04.2017
25.03-01.04.2017
19-22.03.2017

7.03.2017

© WE-Heraeus Physics School A. Luszczak

@ Lomonosov 2017 0. Zenaiev

® EPS 2017 F. Giuli

@ Low x A. Cooper Sarkar
© PHOTON 2017 V. Bertone

@ LHCP 2017 A. Glazov

®DIS 2017 F. Olness

®DIS 2017 F. Giuli

@ Moriond QCD V. Bertone

@ xFitter workshop Oxford users and developers
@ PDF4LHC V. Radescu

@ >10talks in 2017
@ need speakers: let us know if you want to give xFitter talk

0. Zenaiev

xFitter talk
xFitter talk
xFitter talk
XFitter talk
xFitter talk
xFitter talk
XFitter talk
xFitter talk
xXFitter talk
XFitter talks/discussions

xFitter talk

xFitter developments overview

B Talk

abstract accepted
abstract accepted
talk accepted
invited talk
abstract accepted
invited talk
invited talk

talk accepted

invited talk
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xFitter development workflow

@ Regular xFitter meetings (biweekly):
» discussing development process
» discussing ongoing physics analyses
— on demand dedicated meeting between main analysers
@ Using CERN services for code development and support:
» Gitlab: https://gitlab.cern.ch/fitters/xfitter
* revision control, code review
* public access to read the code
» JIRA: https://its.cern.ch/jira/projects/XFITTER
* issue tracking
@ Using Hepforge to store data:
» 49 datasets with corresponding theoretical predictions available at:
http://xfitter.hepforge.org/data.html

__Hepforge Gitlab

xfitter o

,,,,,,,,,,,,,,,,,,,,,,,,,,
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https://gitlab.cern.ch/fitters/xfitter
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Developments in repository: branches
https://gitlab.cern.ch/fitters/xfitter/branches

python interface, Sasha’s talk — Y boost_python_th

-o- cebd75f8 - working version - a day ago

contains new theory interface — ¥ master

--433ff057 - Merge branch Fix _LHAPDF_Analysis'into ‘master'- 4 days ago

meson PDFs with COMPAS DY — ¥ 5;""““““‘:"?9 . S .
. < 5dlegs9e - :
and direct photon (Ivan) e859¢ - Work on exporting sum rules to steering - 2 weeks ago

Y resum-interfaces
- 3344f0f4 - Update to new QCDNUM version - 3 weeks ago

fastNLO develop., Daniel, Klaus’ talk — ¢ fastnLo_update

--bfl31742 - updates - 4 weeks ago

Y testBLAS
< 9d6c5efa - prepare for cuda test - 5 months ago

Markov chain MC techniques — ¥ "o

-o-41af21cf - removing check message - 5 months ago

¥ fix_process_for_---_delimiter
- 74245627 - Allow for — separator to be not at the begining of the string - 6 months ago

¥ z3d
-o-81fa8777 - add data files - 7 months ago

¥ chiscan-uncdec
- 5846892 - gauss plot for MC replica chi2 scan - 9 menths ago

¥ TensorPomeron
-o- c230203h - Merae branch 'theorv-interface' into TensorPomeron - 10 months ano
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Developments in repository: pull requests into master
https://gitlab.cern.ch/fitters/xfitter/merge_requests

bug fix —

developments for small-x resum. —
[1802.00064]: now publicly available

newest yaml version —

bug fix, continuous integration —

11! theory interface !!!
update to ACOT scheme —

newest Hoppet version —

newest OPENQCDRAD (ABMP16) —

0. Zenaiev
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Do not call getextraparsconstrchi2 for LHAPDF Analysis mode since MINUIT is not called in this case
1100 - opened 4 days ago by Alexander Glazov

Smallx resummation
199 - opened 2 weeks ago by Francesco Giuli

Update dep versions
192 - opened 3 weeks ago by Alexander Glazov

Resolve External Issue
191 - opened 2 months ago by Alexander Glazov

Update .gitlab-ci.yml to install yaml-cpp dependency
190 - opened 2 months ago by Andrey Sapronov

fix LHAPDF improvement
!89 - opened 2 months ago by Oleksandr Zenaiev

Xfitter 42
181 - opened 8 months ago by James Edward Ferrando

Resolve External Issue
188 - opened 2 months ago by Oleksandr Zenaiev

Fred: fix for ACOT N3LO: nerd ACOT
!84 - opened 4 months ago by Fred Olness

install script updated to Hoppet-1.2.0
187 - opened 4 months ago by Oleksandr Zenaiev

update of OPENQCDRAD cede to version 2.1
185 - opened 4 months ago by Oleksandr Zenaiev
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Theory interface

@ A new interface for theoretical predictions:

» to facilitate developments of new calculations
» to simplify integration of new tools
» ... without modifying the core xFitter code

@ Developed since 2016, in December 2017 merged into master
@ More details in Sasha’s talk, here just status and some highlights:

» implemented for vast majority of existing theory & data
» available in master, correspondingly updated data files available at
Hepforge with ’-thexp’ name suffix

» need extensive testing and feedback!

class ReactionBaseDISNC & public ReactionTheory

s( int dataSetID, map<string,string> pars, map<string,double> parsDataset) override ;

virtual veid initAtTteration() override;

virtual int compute(int dataSetID, valarray<double> &val, mapsstring, valarray<doubles > &err) override ;

protected:

C++ header for NC DIS

urn "BaseDISNC" ;};

NC DIS data file

Name = "HERA1+2 NCep 920
IndexDataset = 105
Reaction = "NC e+-p"

TheoryType = 'expression’
TernName = 'R

TermType = 'reaction’

TernSource = ‘use:hf scheme DISNC'

TernInfo = 'type=sigred:flav=incl:echarge=1:epolarity=0"
ThearFxnr = 'R’

0. Zenaiev
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Theory interface: available processes

https://gitlab.cern.ch/fitters/xfitter/tree/master/reactions

@ APPLgrid B8 HVQMNR_LHCb_7TeV_beauty
8 BaseDISCC B8 HVQMNR_LHCb_7TeV_charm
8 BaseDISNC @8 Hathor

8 BaseHVQMNR B KFactor

B FFABM_DISCC B8 RT_DISNC

B FFABM_DISNC B8 fastNLO

@ FONLL_DISCC BB testZMVFNS

8 FONLL_DISNC

@8 Fractal_DISNC
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Theory interface: some new features

@ Hathor:

» updated to version 2.0
@ ApplGrid:

» option to use reference histogram for validation
@ KFactor:

» option to read values from:

* data file (via column name)
* separate file (via column and line number)
» possible usage:

* various corrections to all bins (non-perturbative corr. for jets etc.)
* various corrections to specific bins only
— one can have data from different processes in one file, enabling
treatment of various correlations
* normalisation by bin width (using bins from data file)
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Theory interface: example of KFactor usage

Data file:

TheoryType = 'expression'
TermName = 'Processl', 'Process2', 'Maskl', 'Mask2'
TermType = 'reaction', 'reaction','reaction', 'reaction’
TermSource = 'ReactionA', 'ReactionB', 'KFactor', 'KFactor'
TermInfo =
'keyA=valueA', 'keyA=valueA', 'keyA=valueA', 'FileName=maskA.txt', 'FileName=maskB.txt'
TheorExpr = 'Processl*Maskl+Process2*Mask2'
NData = 2
maskA.txt: maskB.txt:
1 0
0 1

@ ‘ProcessA’ is used for 1st data point, ‘Process B’ for 2nd

@ one can further e.g. normalise to the sum of 1st + 2nd data points

@ such things are done by playing with text files, not touching core

code, recompiling etc.

0. Zenaiev
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Summary of updates in master

@ contains new theory interface:
» available for majority of processes
enabled by default now
comes with new file parameters.yaml (replaced ewparam.txt)
requires YAML: providing script to install it tools/install-yaml
requires compiler version compatible with C++11 standard
please test and report any problems! [xfitter-help@desy.de]
@ contains other developments:
» small-x resummation with HELL [1802.00064]
» option to change heavy-flavour matching threshold [1707.05343]
— our policy: release in xFitter new features which have been
used for papers done by xFitter team

vV vy VvV VvVYyYy
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Summary xFitter developers overview

@ xFitter: open source QCD fit framework

» xfitter.org
» actively used in phenomenological analyses

@ xFitter-2.0.0 Frozen Frog is our production version:
» this is latest stable release
» actively used now, receiving feedback

@ Work towards next release:

» many updates already available in master branch at
https://gitlab.cern.ch/fitters/xfitter

> is main new feature

» requires your tests and feedback
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Agenda

Monday 05 March 2018
Registration - Gallery Gil, Bldg.10 (09:00-09:40)

Welcome - Gallery Gil, Bldg.10 (09:40-10:00)
- Conveners: Dr. Luszczak, Agnieszka

time [id]title

09:40 [0] Welcome.

presenter

Dr. LUSZCZAK, Agnieszka
Dr. KUSINA, Aleksander

Overview of xFitter developments - Gallery Gil, Bldg.10 (10:00-11:00)

time [id] title
10:00 [1] xFiter developments overview
10:30 [2] xFitter resuits overview

Experimental overview - Gallery Gil, Bldg.10 (11:30-12:30)
time [id] title

11:30 [3] ATLAS results with xFitter

12:00 [4] CMS resutts with xFitter

Afternoon session - Gallery Gil, Bldg.10 (14:00-18:00)
time [id] title

14:00 [5] Visualizing sensitivity of experiments to PDFs + CT developments
14:30 [6] Phase Il LHC

15:00 [7] Photon PDFs.

15:20 [8] Production of WW pairs via photon-photon fusion

1540 Coffee break

16:10 [9] Discussion/work

0. Zenaiev

presenter
Mr. ZENAIEV, Oleksandr
Prof. COOPER-SARKAR,
Amanda

presenter

Mr. EREN, Engin

presenter
NADOLSKY, Pavel

Dr. DYNDAL, Mateusz
Prof. SZCZUREK, Antoni

Tuesday 06 March 2018

xFitter release plans - Gallery Gil, Bldg.10 (09:00-11:00)
time [id] title

09:00 [10] xFitter release plans

09:45 [11] QCDNUM developments

10:15 [12) APFEL developments

Developers session - Gallery Gil, Bldg.10 (11:30-12:50)
time [id] title

11:30 [16] xFitter beyond LHC

1150 [17] LHeC

12:20 [18] Developments in FastNLO/APPLGRID

Afternoon session - Gallery Gil, Bldg.10 (14:00-18:00)
e [id] title
14:00 [19] nPDFs with xFiter

14:20 [20] Dipol model, lambda it

14:40 [21] New fts with saturation models
16:00 [22] Difractive Jipsi

16:20 [23] Charmonium

16:40 Coftee break

16:10 [24] Discussion/work

Wednesday 07 March 2018

Morning session - Gallery Gil, Bldg.10 (09:00-10:40)
time [id] title

09:00 [25] Strangeness, higher twist studies

09:30 [26] Low x resummation impact on fits to HERA data

09:50 [27) TMDs in xFitter

10:20 [28] Calculations with off-shell matrix elements, TMD parton densities and
TMD parton showers

presenter
‘GLAZOV, Alexander
BOTJE, Michiel

Dr. BERTONE, Valerio

presenter
Prof. OLNESS, Fred
KLEIN, Uta
RABBERTZ, Klaus

presenter
Mrs. WALT, Marina
KOWALSKI, Henri
GOLEC-BIERNAT, Krzysztof
SCHAFER, Wolfgang

Dr. CISEK, Anna

presenter
Dr. WICHMANN, Katarzyna
Mr. GIULI, Francesco
JUNG, Hannes

Mr. BURY, Marcin

XFitter closed session (future plans) - Gallery Gil, Bldg.10 (11:10-12:30)
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