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Motivation

PDFs are crucial for precision physics
at hadron colliders

— PDFs are one of main uncertainties in
Higgs production, M, measurement,

BSM searches, etc

— DPDFs are essential ingredient in
predicting many diffractive processes
at the LHC

QCD factorisation:
¢ = hard scattering ME ® (D)PDF
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evolution in Q? via DGLAP

HERAFitter is an open source QCD fit framework ready to extract PDFs

— can be used to benchmarking and understanding differences in PDFs

— provides tools to assess impact of new data
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HERAFitter Project

— Oopen access
— Nno registration required (subscription optional)

Welcome to HERAFitter
© —— MSTW2008 NNLO i

b
HERAFitter A . E— . o
/. ====" Proton parton distribution functions (PDFs) are essential for precision physics at the LHC and other hadron colliders. The determination
V74 . . n N 2 . = 5 % 5 —— ABM11_5NNNLO
of the PDFs is a complex endeavor involving several physics process. The main process is the lepton proton deep-inelastic scattering [~ HERAPDF1.5NNLO

(DIS), with data collected by the HERA ep collider covering a large kinematic phase space needed to exiract PDFs. Further processes (fixed target DIS, & FEWworia Wy,
ppbar collisions etc.) provide additional constraining powers for flavour separation. In particular, the precise measurements obtained or to come from
LHC will continue to improve the knowledge of the PDF.
The HERAFitter project is an open source QCD fit framework ready to exiract PDFs and assess the impact of new data which we would like to present
here. The framework includes modules allowing for a various theoretical and methodological options, capable to fit a large number of relevant data seis
from HERA, Tevatron and LHC. This framework is already used in many analyses at the LHC.

www.herafitter.org
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| Downloads of HERAFitter software package

HERAFitter-1.0.0 stable release is publicly available.
All the HERAFitter releases can be accessed HERE .

HERAFitter Meetings

® User's Meetings: monthly meetings to enhance communication between users and developers (open access)
# Developer's Meeting: technical weekly meetings to ensure communication among developers (restricted access)
® Steering Group's Meeting (restricted access @)

' HERAFitter representation

® List of resulis
o List of collected talks

| Developers Info (restricted to developers)

¢ Internal Developments

Organisation

Steering Group is composed of:
* Conveners: Voica Radescu, Ringaile Placakyte, Amanda Cooper-Sarkar
* Release coordinator (revision of the release candidates): Sasha Glazov
# Librarian (continuous revision/development of the main code and doxygen): Hayk Pirumov
* Contact Persons: Cristi Diaconu (H1),Klaus Rabbertz (CMS), Bogdan Malaescu (ATLAS), Olaf Behnke (ZEUS), Ronan McNuIty (LHCb), Gavin Salam (theory)
* DESY IT Contact: Yves Kemp, Bogdan Lobodzinsky

| Getting help

Send email to [ herafitter-help@desy.de
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HERAFItter Structure

A flow diagram of the PDF extraction in the HERAFitter package:

K Initialisation ’\
Input Data Theory Predictions
Data Type Factorisation Theorem
* Collider ep * PDF Parametrisation
» Collider pp, ppbar * QCD Evolution (QCDNUM)
* Fixed Target data x2 * Cross Section Calculation

Data:
necessary to have
correlations provided

Minimisation (MINUIT)
Treatment of the uncertainties:
*  Nuisance parameters
* Covariance Matrix
* Monte Carlo method

P4

Theory:

necessary to have fast tools

(APPLGRID, FASTNLO)

PDF LHgrids
alphas, mg, ..

Chi2, pulls, shifts

Data vs Predictions

Results
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HERAFitter: Functionality and Tools

ATL-PHYS-PUB-2013-018

x? function g TR
_ éi o ATLAS
- nuisance parameterS' T F Lat=16m"
)2 2.5 vs 7 TeV 3
= Z T Ti=Ti+Zi riBie | <24, pl> 12 815 GeV 3
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‘If——'—Data i;
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Various types of the uncertianty treatment for data: 7
. . . . R I I T R = VR
Hessian - error inflation by a tolerance (nuisance) parameter m, [GeV]

Monte Carlo - MC replica method shifting data cross sections randomly within their uncertainties
Offset — correlated sources accommodated in uncertainties

Various forms of ansatz
- HERAPDF, CTEQ style, Chebyshev, bi-log normal
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HERAFitter: Functionality and Tools

Interface to LHAPDF (v5 and v6):
Available PDFs in LHAPDF: HERAPDF1.0, HERAPDF1.5, ATLAS-epWZ12, LHECNLO(V5)

Drawing tools:

- comparison of different PDFs
- data to theory (or vs) ratio, shifts
- printing of x?s and pulls, parameter values

- drawing uncertainty bands (data and theory)
- different options for result saving formats (root, pdf, eps, ...
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used in publications:
ATL-PHYS-PUB-2013-018

Q?=2.0 GeV?
— CT10
— MSTW2008
it ABM11_5N
= HERAPDF1.5
— NNPDF2.3

HERAfitter

10°® 102 10!

Diffraction14, Sep 10-16 2014, Primosten



Physics Cases in HERAFitter:

DIS inclusive processes in ep and fixed target

DGLAP formalism

different schemes of heavy quark
treatment:

Variable Flavour Number Schemes:

RT (MSTW), ACOT (CTEQ)

Fixed Flavour Number Scheme
(pole and running mass)

Diffractive PDFs (DPDFs)

DPDFs parametrisation and
setting follow the style used in
the ZEUS Collaboration

Ringailé Placakyte
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Physics Cases in HERAFitter: DIS

DIS inclusive processes in ep and fixed target
Alternative to DGLAP formalism

- at small-x and small-Q? DGLAP dynamics may be modified by non-perturbative QCD effects

Dipole Models

, . . F
- provides an alternative approach to p-y scattering L 04
at low x (valid for inclusive and diffractive processes) 0al
in HERAFitter:
* GBW dipole saturation model Phys. Rev. D 59 014017
* Modified with DGLAP effects GBW model: BGK
Phys. Lett. B590, 199 (2004) 0.1

* colour glass condensate approach IIM model
Rev. D 66 , 014001 (2002)

Transverse Momentum Dependent PDFs (UPDFs)
- based on the kT-factorisation (CCFM) evolution

— valid for inclusive DIS and for particular hadron-
hadron scattering processes (heavy flavor, VB,
Higgs production)

Withing HERAFitter used to determine unintegrated TMD
gluon density arxiv:1312.7875

02} 1
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Physics Cases in HERAFitter: Jets

Jet production (ep, pp, ppbar)

using fast techniques (FastNLO and APPLGRID)

- decoupled hard scattering coefficients from PDFs stored on grids _
2.5

— allow to study sensitivity to the gluon PDF 2

EPJC (2013) 73 2509

>
=
N
7
\‘\

1.5

17
Q?=1.9 GeV?

1 HERAIfit
—— HERA+ATLAS jets R=0.6 fit

ATLAS: using ratio of jets at different beam energies

HI‘H'rl,fx\\\‘l\\\‘\l\\‘\\

- benefits from cancellation of common sys. uncertainties
- compare the gluon for PDF fit using just HERA | and a
fit using HERA | + ATLAS 2.76, 7 TeV jet data (2010)

IIII! HERA+ATLAS jets 2.76 TeV R=0.6 fit
LI HERA+ATLAS jets 7 TeV R=0.6 Tll
| L L L

rel. uncert.

—
HH‘HH‘HH‘HH

,/
X

10° 10
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CMS Preliminary gluon, Q" =1.9GeV?

3 HERA DIS + CMS Jets ;

CMS: using inclusive jets at 7 TeV (2011 data) 2.5l|ezz vewa o ,,,S,,MjF’,,,,l,Z,,,,,Q%&

- PDFs are extracted and compared to fits using HERA |
and fits using HERA | + CMS 7 TeV jet data
- extracted strong coupling constant

as(Mz) = 0.1192 700017 po

Fract. Uncert.

SNNANNNN
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Physics Cases in HERAFitter:

Drell-Yan processes (pp, ppbar)

LO calculation x NLO k-factors and APPLGRID technique

- strange quark density determination

ATLAS: using W* and Z inclusive cross sections

(35 pb*) and W+ charm data (4.6 fb?)

- data suggest that light quark sea at low x

is flavor symmetric B
r« =0.5(s+3)/d

= 1.0040.07exp30.03mod 7)) & pard=0.0205 £0.03th

CMS: using W* u charge asymmetry (4.7 fb)

and W+ charm data (5 fb!)

- determined strange fraction is consistent

with fixed target (NOMAD) results
fol x [§(x, QZ) + S(x/ Qz)} dx — 0.52—1-0.12
Jo > [mx, @) +d(x, Q)| ax

Ks —
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To10 (exp.

+0.05
—0.06

Drell-Yan

arxXiv:1402:6263
Phys.Rev.Lett.109(2012)012001
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http://arxiv.org/abs/1312.6283

Benchmarking and Future Colliders

Various benchmarking studies

- HERAFitter provided unique possibility to preform

PDF related studies under the same conditions arXiV:.1405'1067.

o
@

“Les Houches 2013: Physics at TeV Colliders Standard
Model Working Group Report”:

1.00} g
- benchmark studies provide comparison of cross

sections with LHC data from Run 1 and
projections for future measurements in Run 2

0.95

"':. wnc 8t NLO (normalized to HERAPDF)

) 0-90%5 100 200 300 400
Impact on PDF studies at LHeC Data Point 1D
- possibility to perform impact studies using simulated data Journal of Phys. G 39 (2012)
0.4 IHERA'I T T T
per-mille accuracy on alphas: T s L e R
case | cut [Q? in GeV| relative precision in % 0.2 BERR Lrimt TR
HERA only (14p) | @Q*>35 1.94 ®
HERA +jets (14p) Q*>35 0.82 g 0.1
LHeC only (14p) | Q*>35 0.15 ‘ i ob
LHeConly (10p) |  Q?>35 0.17 5
LHeConly (14p) |  Q*>20. 0.25 | : -0.1F
LHeC+HERA (10p) Q?>35 0.11 M 0.2 b
LHeC+HERA (10p) Q*>17.0 0.20
LHeC+HERA (10p) | Q> 10. 0.26 0 ¢
-0.4

0 .1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
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Future Developments

The first HERAFitter stable release (HERAFitter-1.0.0) available since Dec 2013

- many new developments ongoing since then

v

new and ongoing developments

| : \ 4
Initialisation ' : flrinsiccharm J
Data Theory | PDFs | / |

Inclusion of
More data

Data Type:

* Collider ep

® Collider PP, ppbar
* Fixed Target data

Experimental
errors

Chi2 Mlnl*lsation &=l

Treatment of the uncertainties:
* Nuisance parameters

different * Covariance Matrix
minimisation |[J* Monte Carlo method
[~ MINUIT package
LHAPDFEvVS | o Results
interface PDFs, alphas, LHgrid,

comparisons,impact studies

Experimental Data '

Theoretical Predlctlégsj ll

Factorisation Theorem

PDF parametrisation: Standard, flexible, bilog//
P
PDF evolution approaches:

DGLAP formalism (QCDNUM) //

-> Heavy Flavour Schemes: VFNS and FFNS

%

QED PDF
(modified

QCD evolution)

Non-DGLAP formalism: Evolution from
> uPDF (kt-factorisation) HOPPET
-> Dipole models APFEL
Cross section calculations for processes: ¢ — Improved EW
* DISin ep collider and fixed target code
* Jet Production in ep, pp, ppbar colliders:
(APPLGRID, FASTNLO)
Drell-Yan in pp and ppbar colliders | | | Interface to
Top production in pp and ppbar collider < Top++

(HATHOR)

Initiated the integration process of HERAFitter within HepData

Ringailé Placakyte
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H ERAFItter PrOjeCt www.herafitter.org

List of analyses by HERAFitter

LA 4

NEWw 04.2014 HERAFitter team |arXiv:1404.4234 @ Parton distribution functions at LO, NLO and NNLO with correlated uncertainties between orders | Material HE%}{Q

\ List of analyses using HERAFitter

Date Group Reference Title
NEW 1 o = = e . X
HERAZEUS ’ Lzeus[ anciv:1405.6915 Measurement of beauty and charm production in deep inelastic scattering at HERA and measurement of
05.2014 _— the beauty-quark mass

NEW ggH benchmark HERAPDF, CT,

05.2014 NNPDF, MSTW arxiv:1405.1067 @ Les Houches 2013: Physics at TeV Colliders: Standard Model Working Group Report

NEW LHC/ATLAS arXiv:1404.1212 @ Measurement of the low-mass Drell-Yan differential cross section at sqrt(s)=7 TeV using the ATLAS
04.2014 detector

@ Measurement of the production of a W boson in association with a charm quark in pp collisions at

02.2014 LHC/ATLAS arXiv:1402.6263 sqrt(s)=7 TeV with the ATLAS detector
01 2014 R Sadykov Theo ry arxw:1401 1 133 g Imnart nf OFD radiative rarractinne an Partan Nietrihntinn Funetinne
01.2014 F. Hautmann anarkheo ry arXiv:1312.7875 T . . . .
taaoig M:Ken VR [ 11 tstosis +.. 20 publications and preliminary results

studies ey : i . . .

obtained using HERAFitter
12,2013 A. Luszczak and-Fh:@'@ﬁy arXiv:1312.4060 @Dj g
12.2013 LHC/ATLAS @ ATL-PHYS-PUB-2013-018 ;:m 8 LH C (ATLAS a nd C M S)
! |PRD 90 (2014) 032004 / 3 HERA (Hl and ZEUS)

122013 | LHC/CMS g arXiv:1312.6283 o 4 theory/phenomenology
12.2013 LHC/CMS % CMS-SMP-12-028 T.e ‘5, t 2 LH eC

1 HERAFitter Developers Team

Phys. Lett. B 725 (2013) pp.

L]

2013 LHC/ATLAS 203 Me

%? ® Measurement of the inclusive jet cross section in pp collisions at sqrt(s) = 2.76 TeV and comparison to
N LERHRTLAS RN 5.2 the inclusive jet cross section at sqrt(s) = 7 TeV using the ATLAS detector
2013 LHC/ATLAS Phys.Rev.Lett. 109 (2012) L] Delermlnatlun' of the strange quark density of the proton from ATLAS measurements of the W -> | nu and

012001 Z -> |l cross sections

3 . . . . - . - . .

2013 HERA/H1 and @, LZEUS Eur. Phys. J. C73 (2013) 2311 Comblnahon and QCD Analysis of Charm Production Cross Section Measurements in Deep-Inelastic ep
= Scattering at HERA
2012 HERA/H1 @ JHEP 09 (2012) 061 @ Inclusive Deep Inelastic Scattering at High Q2 with Longitudinally Polarised Lepton Beams at HERA
- . : y : = :

2012 LHeC LHC JPhys. G39 (2012) 075001 A Large Hadron Electron Collider at CERN: Report on the Physics and Design Concepts for Machine and

Detector
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HERAFitter Developer's Publication

| List of analyses by HERAFitter

NEWw (04.2014 HERAFitter team arXiv:1404.4234 @ Parton distribution functions at LO, NLO and NNLO with correlated uncertainties between orders Material HERAF tter

| List of analyses using HERAFitter

Date

NEW
05.2014

HEW
05.2014

NEW

04.2014

02.2014

01.2014
01.2014

12.2013

12.2013

12.2013

12.2013

12.2013

2013

2013

2013

2013

2012

2012

Group

HERA/ZEUS

ggH benchmark HERAPDF, CT,

NNPDF, MSTW

LHC/ATLAS

LHC/ATLAS

R. Sadykov Th eo ry
F. Hautmann anar}-heq) ry

LH.O
A. Luszczak anJFhi@@[ﬁy

M. Klein, V. Radesct
studies)

LHC/ATLAS

LHC/CMS

LHC/CMS

LHC/ATLAS

LHC/ATLAS

LHC/ATLAS

HERA/H1 and @ [ 4= Eur. Prys. J. C73 (2013) 2311
@ JHEP 09 (2012) 061

L.H..C J.Phys. G389 (2012) 075001

HERA/H1

LHeC

Ringailé Placakyté

Reference

“‘zsus arxiv:1405.6915

)

OO

arxiv:1405.1067

arXiv:1404.1212

arXiv:1402.6263

arXiv:1401.1133
arXiv:1312.7875

arXiv:1310.5189
arXiv:1312.4060
ATL-PHYS-PUB-2013-018

PRD 90 (2014) 032004 /
arXiv:1312.6283

CMS-SMP-12-028

Phys. Lett. B 725 (2013) pp.
223

EPJC (2013) 73 2509

Phys.Rev.Lett. 109 (2012)
012001

Title

@ Measurement of beauty and charm production in deep inelastic scattering at HERA and measurement of
the beauty-quark mass

@ Les Houches 2013: Physics at TeV Colliders: Standard Model Working Group Report

@ Measurement of the low-mass Drell-Yan differential cross section at sqrt(s)=7 TeV using the ATLAS
detector

@ Measurement of the production of a W boson in association with a charm quark in pp collisions at
sqri(s)=7 TeV with the ATLAS detector

@ |mnart nf OFN radiative rarrectinne nn Partan Nietrihitinn Fiinctinne

oTn

».. 20 publications and preliminary results
- obtained using HERAFitter

7Y 8 LHC (ATLAS and CMS)

i 3 HERA (H1 and ZEUS)

oM 4 theory/phenomenology

oFr 2 LHeC

= 1 HERAFitter Developers Team

@ Me

@ Measurement of the inclusive jet cross section in pp collisions at sqrt(s) = 2.76 TeV and comparison to
the inclusive jet cross section at sqrt(s) = 7 TeV using the ATLAS detector

@ Determination of the strange quark density of the proton from ATLAS measurements of the W -> | nu and
Z -> ll cross sections

@ Combination and QCD Analysis of Charm Production Cross Section Measurements in Deep-Inelastic ep
Scattering at HERA

@ Inclusive Deep Inelastic Scattering at High Q2 with Longitudinally Polarised Lepton Beams at HERA

@ A Large Hadron Electron Collider at CERN: Report on the Physics and Design Concepts for Machine and
Detector

Diffraction14, Sep 10-16 2014, Primosten
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Motivation

Predictions for various processes at LHC are available at different orders in pQCD

- PDFs and coefficient functions ideally should be paired at the same order

- Factorisation theorem: o=~ & ® PDF

uncertainties rise from PDFs and coefficient functions
missing higher order uncertainties often determined by the scale variation

Ratios of cross sections are used to reduce theoretical uncertainties:

~NLO
6x ®PDFni0  pDF uncertainties cancel
6’\\,’LO®PDFNLO large scale uncertainty

6¥°®PDFN 0 improved scale uncertainty
6/\\/INLO®/3DFNNLO No cancellation of PDF uncertainty

3)’\(ILO®PDFNNLO PDF uncertainties cancel
improved scale uncertainty

~NNLO
Gy "®PDFNNLO ot clear definition in pQCD
~NLO corr

6y ®PDFN'G  PDF uncertainties cancel

~NNLO corr ; i
Gy " @PDFyNy »  improved scale uncertainty

Ringailé Placakyte Diffraction14, Sep 10-16 2014, Primosten
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Motivation

Predictions for various processes at LHC are available at different orders in pQCD

- PDFs and coefficient functions ideally should be paired at the same order

- Factorisation theorem: o=~ & ® PDF

uncertainties rise from PDFs and coefficient functions
missing higher order uncertainties often determined by the scale variation

Ratios of cross sections are used to reduce theoretical uncertainties:

~NLO
6x ®PDFni0  pDF uncertainties cancel
6’\\,’LO®PDFNLO large scale uncertainty

6¥°®PDFN 0 improved scale uncertainty
6/\\/INLO®/3DFNNLO No cancellation of PDF uncertainty

3)’\(ILO®PDFNNLO PDF uncertainties cancel
improved scale uncertainty

~NNLO

Gy "®PDFNNLO ot clear definition in pQCD
~NLO corr
Gx  ®@PDFN/G  PDF uncertainties cancel

6 YNEOQPDFE | improved scale uncertainty

Requires preserved correlations in PDF uncertainties at different orders

Ringailé Placakyte Diffraction14, Sep 10-16 2014, Primosten
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QCD Analysis Settings

A QCD fit to HERA | data ¢Her 1001, 2010, 1009) USING HERAFitter
Parametrisation: xf(x) = Ax’(1 — ¥“(1 + Dx+ EX)

+ additional constraints
and assumptions

— vary model parameters and
parametrisation following
HERAPDF prescription
(JHEP 1001, 2010, 109)

MC replica method used to preserve the correlations:

Settings

HF scheme
T (s fraction)
m_(GeV)
m, (GeV)
Ocs
@, (GeV?)

szin (Gevz)

LO
TR' opt

1.0

1.38

4.75

0.13
1.7

7.5

NLO
TR' opt

1.0

1.38
4.75
0.1184
1.7

7.5

NNLO
TR' opt

1.0

1.32
4.75
0.1184
1.7

7.5

- 1337 MC replicas of the data fluctuating the inputs
within uncertainties using Gaussian prob densities

— perform a consistent fit of PDFs at different orders

to each replica

central PDF = average over replicas,
PDF uncertainty = RMS over replicas

model and param uncertainties treated correlated between orders

Ringailé Placakyte

arXiv:1404.4234

correlation of x* between orders

12Ny, NNLO
A®]
o

1.8

1.6

2.4

L xx2/ Nyos

"
R

HERA, ,F ior

1.6 1.8

5 22 24
x2N,; NLO

g a

10
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Eigenvector Representation

arXiv:1404.4234
Eigenvector representation is often more convenient than MC replica
employ the method suggested for extraction of META PDFS (arxiv:1401.0013)
- build the covariance matrix
- diagonalise matrix and keep only leading eigenvectors
- evolve tabulated values (central and eigenvectors) using DGLAP evolution

Comparison of PDFs determined with MC

Correlation coefficients among PDFs:
method and its eigenvector representation

Q%= 1.7 GeV? rergrer
“-~ NLO MC
E == NLO EIGSYM

xg(x,Q%)

100 Eigenvectors

Q%= 1.7 GeV?
~~ NLO MC
25 NLO EIGSYM

1.5

xg(x,Qxg(x,Q3

NNLO

E \\\\\\\\\\\\\ag“::&‘..
1 \\\\\\\Q\\\\\\\\\\\\\\\\\

NLO

: FRRRL -100
%20 40 60 80 100120140160180
NLO NNLO

— PDFs show high degree of correlation at
neighboring x bins (smoothness of parametrisation)

— strong correlation between NLO and NNLO PDFs

Bin Number
X

— very good agreement between PDFs
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Comparison to Data: WW/Z ratio

arXiv:1404.4234

Used case example: WW/Z ratio measurement from CMS (arxiv:1306.1126)
- build the cross section ratio using the correlated PDFs

T T T T I T T T T | T T T T I T T T T I T T T T | T T T T I T T T T
B3 Exp. ® Mod. @ Scale 7JCMS s=7TeV
Exp. @ Mod.
Ratio Value  Exp. PDF  Mod. PDF  Scale I Exp.
Fd
x10=3  x10~3 x10=3  x10~3 /
NLO ; NNLO g
T +0.023 +0.069 Fww Oz g
% 1.543 +0.008 —0.021 —0.058
NLO
a +0.036 +0.050 NLO ; ~NLO
WUZWW 1.517 +0.010 0 09e o016 Sww | °Z : :
ﬁff"f'T:Fr’fz'e'r /

1 1 1 1 | 1 1 11 | 1 1 1 1 | 1 AI 1

13 14 15 16 17 18 1.9 2
10° x Gy / O,
— predictions agree with the data within 1-20
- the total theoretical uncertainty is reduced by 30-40%

- mixed-order calculations with correlated PDFs help to reduce PDF and
scale uncertainties

PDFs are planned to be released in LHAPDF6: HF14cor*
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Summary

HERAFitter project - a multi-functional QCD framework well integrated
into the high energy community (both, experimental and theory)

— various physics cases
— various options for data uncertainty treatment

- different parametrisation styles

The first HERAFitter stable release (HERAFitter-1.0.0)
Project is open to everyone and everyone can contribute

Sets of LO, NLO and NNLO PDFs with correlated uncertainties at different
orders were extracted using HERAFitter arXiv:1404.4234

- a high degree of correlation was observed for PDFs at different orders and similar x

- the total theoretical uncertainty is reduced for the mixed-order calculation by 30-40%
due to reduced scale uncertainties
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Ringailé Placakyte

Helmholtz Alliance “Physics at the Terascale” and the CTEQ collaboration

Proton Structure in the LHC Era

School on phenomenology of proton-proton interactions
Lectures
Enhancing discovery potential: QCD precision measurements at the LHC A. Cooper-Sarkar
The tricky part of the facterization: Parton Distribution Functions D. Soper
Determination of strong coupling constant and PDFs G. Dissertori
The precise part of the factorization: theory calculations at NLO and NNLO M. Schulze
Jets in hadron collider at highest order Z. Nagy
The number of flavors and the quark masses S.-0. Moch
Tutorials in HERAFitter, fastNLO, Applgrid, Difftop, NNPDF reweighting:
D. Britzger, S. Camarda, A. Glazov, A. Guffanti, M. Guzzi, K. Lohwasser,
H. Pirumov, R. Placakyté, K. Rabbertz, V. Radescu, P. Starovoitov

Workshop 01-02 October 2014

on theory and experimental issues in determination of PDFs and QCD parameters

Registration deadline: 15th September 2014
Registration fee: 40 €

Contact: anacen@desy.de

PHYSICS

Helmholtz Alliance
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Back-up slides

Ringailé Placakyte
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Motivation

HERAFitter project is a QCD fit framework ready to extract PDFs
and assess the impact of new data

— everyone is welcome to download it and use it

B
N

w\\\ HERA {—_ /n‘e r

— Proton Structure in the LHC era event @ DESY

—— First paper by HERAFitter developers’ team

——— HERAFitter pl Ik @ QCD Moriond
2014 e Developers:

. First HERAFitter Stable Release

Award winning poster at the conferences
ZEUS ATLAS CMS Theory ALICE

s
MY

Third HERAFitter Beta Release

—
o

2013

— First PDF School based on HERAFitter
- Second HERAFitter Beta Release
+—— First LHC paper using HERAFitter
—— First HERAFitter Workshop
2012
—— First HERAFitter Invited presentation
—— Presented to the LHC Community
—— First HERAFitter Beta Release

o N R g W

2011
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HERAFitter Download

HERAFitter /
DownloadPage

| Releases of the HERAFitter QCD analysis package

* Versioning convention: LJ.k with

O | - stable release

O | - beta release

O k - bug fixes.
* The release notes can be found in this attachment: B HERAFitter_release_notes. pdf.
* Description paper in preparation.

Releases

Date Verslon Flles Remarks <

¥ 12/2013 10ﬂlE| herafitter-1.0 Gtgzs‘table released with decoupled Wtheoryfiles.igz b I . | . b I
06/2013 0.3.1 Wherafitter-0.3.1.tgz fix release includes @manual-0.3.1.pdf and decoupled @theoryfiles.tgz ( p u I C y a C Cess I e)
03/2013 |0.3.0 | Bherafitter-0.3.0.tgz release includes @manual-0.3.1.pdf and decoupled Btheoryfiles.tgz

07/2012  |0.2.1 Wherafitter-0.2.1.tgz fix release for 0.2.0

05/2012 0.2.0 Wherafitter-0.2.0.tgz added functionality for LHC users

09/2011 0.1.0 Wherafitter-0.1.0.tgz | first release

Documentation < Documentathn:

® Data set Index used in HERAFitter to identify each data set is stored for logging purposes in @here. Manua I ,
® From 0.3.0 on a manual is provided together with an example directory.
« The README file (accessible via the package) gives an explanation for a quick start. re | ease notes ,

Web access to SVN README,

® For users with a valid DESY account, the SVN repository is accessible on the web at @ hitps://svnsrv.desy.de/kSviewve/hifitter . QXYG E N
® For users without DESY account, the SVN repository is accessible on the web at @ https:/svnsrv.desy.de/basviewvc/hifitter/ with Eherafitteruser@desy.de Do

Doxygen Documentation

® The doxygen documentation is located @ here

| Links to external packages < EXte Ma I p acC ka g es

Extemnal packages that could be run with HERAFitter via configuration flags can be accessed for convenience HERE .

| HERAverager data combination package

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

| Subscription
Ringailé Placakyte Diffraction14, Sep 10-16 2014, Primosten
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