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Motivation for a QCD Fit Platform (1)

* There is valuable expertise in the data combination and treatment of the experimental
uncertainties as well as in the QCD fits:

H1 and ZEUS

o 1
w

— HERAPDF1.0
- exp. uncert.
|:| model uncert.

- parametrization uncert.

08

0.6

xg (x 0.05)

04

Q=10 GeV?

xu,

H1 and ZEUS HERA I+11 14 parameter PDF Fit

Q?=10 GeV?

—— HERAPDFL.5f (prel.)
I exp. uncert.

l:l model uncert.
] parametrization uncert.

0.6
---------- HERAPDFL.S (prel.)

| xg (<0.05)

0.2

March 2011

HERAPDF Structure Function Working Group

xf

0.8

0.6

0.2

0
1

H1 and ZEUS HERA I+11 PDF Fit

Q?=10 GeV?

—— HERAPDF1.5 NNLO

I exp. uncert.
l:’ model uncert.

[ parametrization uncert.

107 10"

o 10°

N 10° 10" X
X
See K.Nowak’s talk
= Ultimate precision is obtained by combining measurements
v Improvement on Statistical precision
v Improvement of Systematic precision
=» Data averaging tool was used for HIl and ZEUS data combination [JHEPOI (2010) 109]
*  QCD Fits within experiments proved to be a very useful tool to interpret data!
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Motivation for a QCD Fit Platform (1)

* There is a need for an open platform to benchmark various theory predictions

under the same conditions.
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=> HERAFitter is an open source platform which provides a tool for PDF analyses
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% HERAFitter Package

= HERAFitter Package is a ready platform to analyse new data and their impact.
* The beta release can be accessed through the HEPFORGE site:
http://projects.hepforge.org/herafitter
[it requires the QCDNUM package [M. Botje] for evolution]

v Anyone is free to download and use the code

v References should follow citations provided with the package

VoicaRadescu Settings Logout

HERAFitt../HERAFitterIn.. » HERAFitt../../Meeting20.. » HERAFitt../../FitForumM.. » HERAFitt../HERAFitterMe.. » HERAFitter

Wiki i ODRImES
WikiPolicy HERAFitter

RecentChanges

FindPage . .

HelpContents |Welcome to HERAFitter Project

@ HERAFitter is a QCD Fit Package used to determine HERAPDFs and it is part of the HERAPDF project @
H1iFitter/HERAFitterMeetings https://www.desy.de/h1zeus.

HERAFitter

| Downloads

Page

Ed?t (Text) @ The HERAFitter beta release can be accessed here upon registration. Everyone is free to register.
Info To register, please log in (upper right corner) by creating an account (firstnamelastname, example:
Subscribe JohnSmith) and send your request and login name to Ehifitter-help@desy.de.

Add Link | Getting help

Attachments

[ Maore Actions: ;] Send email to Ehilfitter-help@desy.de

| Meetings

Meetings of the HERAFitter users

| Developers Info

Internal Organisation
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License and References

LICENSE: under GNU GPL v3

REFERENCES: Citation depending on the usage

If you use the HLFITTER package in a scientific publication, please consider adding the
following references. The main citations list contains the papers which should be cited
for any use of the HIFITTER program. In addition, some citations are reqguired depending
on the modules, data and theory tables used in the program.

1) "Combined Measurement and QCD Analysis of the Inclusive e+- p Scattering Cross Sections at HERA."
By H1 and ZEUS Collaboration (F.D. Aaronm et al.). DESY-89-158, Oct 2889%. 6lpp.

Published in JHEP 1881:189,:2010.

e-Print: arXiv:0911.8884 [hep-ex]

Z2) "A Precision Measurement of the Inclusive ep Scattering Cross Section at HERA."
By H1 Collaboration (F.D. Aaron et al.). DESY-PO-BR5, 2089. 35pp.

Published in Eur.Phys.J].C64:561-587, 2009,

e-Print: arXiv:0904,3513 [hep-ex]

QConuM { evolution code )

"Fast QCD Evolution and Convolution", M. Botje,
NIKHEF-18-882, May 2818. 74pp.

Published in Comput.Phys.Commun.1BZ:498-532,2811.
e-Print: arXiv:1085%.1481 [hep-ph]
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HERAFitter Structure

Modular Structure with reduced external dependencies:
* new developments can be added in a modular way

Interfaces:
Used for )
PDF evolution | “a Various cross sections
QCDNUM calculation
§ ZMSTF 1 J
g HoSTE \ | / FastNLO
o/ \
Applgrid
RT <—>» HERAFitter PRIl N
ACOT Hathor
' External PDF
Used for LHAPDF |~ L Comparisons/
structure fu:nCtlon HERA Fitter Meeting - 12/02/12 - Krzysztof Nowak
calculation

+ DATA:

= DIS ep
v Inclusive
v jets

= DY pp and ppbar
v W, Z, cross sections
v Lrapidity
v W asymmetries
v jets

= Error treatment:
v Correlated, Uncorrelated
v Hessian Method

v MC method
Parametrisation studies:
= Standard functional form of PDFs
= CTEQ

= Chebyshey

* Beta release contains a minimum set of tools for its use at the LHC experiments
* It can produce out of the box HERAPDF|.0

» Sample data file formats for DY and jets usages
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Output contains basic text (and graphic)
information on:

* Error logging controlling consistency between input
data/fit parameters

* Quality of the fit (chisquares, pulls)

* Resulting PDFs:

* text and HERALHGRID LHAPDF format grids ready
to plug into the MC generators

* Hessian vs MC replicas error estimation
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New developments

* Data file storage (published Tevatron, LHC data)
https://znwiki3.ifh.de/HERAFitter/HERAFitter/downloads/datatables

*  New interfaces to DIS, DY, Applgrids and FASTNLO modules
* Heavy flavour schemes:
= RT optimal as in MSTW
= ACOT asin CTEQ
= FFNS and BMSN as in ABM
* Developments in the top area: ttbar cross section using HATHOR
* Possibility to link to LHAPDF
* Addition of the NNPDF reweighting tool [See M. Ubiali’s talk]

* Diffractive fits H1 Collaboration
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¢ Additions to HERAFitter package: HERAaverager 03l
= Used for combining the measurements [

0.2F T _pop

* Others developments for cross model benchmarking: 0_1; “
= DIPOLE Models 1 - acor M« H1Data

e RT - BSAT
= Kt-evolution for unintegrated PDFs > 10 80
Q*/ GeV?
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ATLAS determination of the s/d

* The differential W=, Z cross section data of ATLAS (2010, 35/pb) were jointly
analysed with e*p cross sections from HERA using the HERAFitter framework

v CT10 (NLO)
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(See U. Klein’s talk)

At LHC, ratio of W/Z cross sections together with yZ
shape provide a constraint on s-quark density.
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RAFitter Physics Cases

* Determination of proton PDFs from HERA data

* Inclusive NC and CC processes
v involving low Q2 phenomenology (DIPOLE vs DGLAP models)

= DIS charm data
= Inclusive DIS jets * (PDF + alphas)
*  Production of W, Z at LHC: additional lever arm to constrain PDFs
Inclusive Differential W, Z cross sections
Drell Yan at low and higher masses
Jet production * (PDF + alphas)
= W-+charm

» Studies concerning different treatment of correlations (Hessian vs MC vs Offset):

*  Top production at LHC:

= ttbar cross sections

= Ratio of top/antitop cross sections
*  Further developments:

= Benchmarking of theories

= Fits using kt evolution [see H. Jung’s talk]
= Diffractive PDF fits
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= Timescale:

v September 201 | First Beta Release

v Septemeber and October Package presented to the LHC community (ATLAS and CMS)
v October 201 | First HERAFitter User’s Meeting

v November 201 | First presentation of the HERAFitter at a workshop

v February 2012 HERAFitter Workshop in Marseille

v April 2012 Second Beta Release

= Package is supported by a group of developers originally from HI and ZEUS
collaborations: plan to extend the organisation to LHC experiments and theory
groups:

v Independent developers can also add their contribution to the package

= HERAFitter User’s interaction

v Weekly developer’s meeting
https://znwiki3.ifh.de/HERAFitter/HERAFitter/HERAFitterIlnternal/FitForumMeetings

v Monthly users’s meeting (https://znwiki3.ifh.de/HERAFitter/HERAFitter/HERAFitterMeetings)
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Summary

Successful beta-release of the HERAFitter package so far

= Multi-platform usage of the package: ATLAS, CMS, theory groups
Further development of the package towards the stable release:

* Modular addition of the heavy flavour schemes with the support of Theory groups

HERAFitter infrastructure has the potential to increase the scientific output of
the LHC data and to provide a flexible environment for theory benchmarking

Common QCD
Fit Framework
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