


Functionality HERAFitter Beta Release

* Beta release contans a mimimum set of tools for its uwse at the LHC experiments
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MNew dE?EIﬂEments since beta-release

Dtz hle storage: (published Tevatron, LHC dat@) hope (el 2 ihde™ | Fimen'H | Boen dowmboads dataa biles

Mewr heavy feoar schemes:
= BT opimal & in M5TW Heid 5. 'Y ar's il )
= AOOT o m CTED el F. Clmisits k)
= POMLL s in MNPGE (el |. Rgo’s oalic)
«  FAMS and BMSM & in ABM teie P Flacakyte's calk)

ntlﬂqﬂTﬂ'ﬂiﬂttﬂ'm'tﬂlﬂ'ﬂ'EI seotsom (s 5 Masimann's calk)

Sighitly modified code flow from the beta-release (00 1 Flowac’s sd A Sapronos’s mlk)
* Ad|ined wrappars around noerfaces
* Ramoval of redundancy betwasn MC and CC codas

Fossbidity to link to LHAPDF

Additons to HERARther padaps: HER Aaveraper
= Whid foor combining thi measeraments
To be included:
*  Additon of te NHPOF rewsighting cool (et A Gullants wik)

= Additions from JTEUS:

Cffser method In estimating tha unowrmalntes
ChHifrsectiva fits

Fhovon PO
CA4+ wrappars



HEERAFitter: basic interface requirements

The softwars oxde 15 4 mixihoes of O+ -+ and Foriran oodes. The oore
Interfaces are provided in the Fortran part of the code.

Tlee stamwilard Fortran mesthaod tor impat informathion: namel ist fales.

Cenfral steenines file to define iopnat data, fitting parameters
stesring. txt contaiming senersl narmalists.

Inclusion of neww data tables for exdichng processes shonld be possible
withowut code recompdlation Data are pronided as et Oles with a
namelict header and the main body, &5 a table

Warons puodel s for treatoent of correlated systernsehc unceriainties are
avazilable, stearable

Inclusion of new theory In 3 stendasrdized modulsr way.
OnEpnat contains basic text information o
— Condrel comsistency of the mpat dass'fit perameters (ermor logzing).
— Report quality of the fit: <, pualls, efc
— Beport resulinge PTYFs: simaple ftext amd HERP ACGETTY T HAPTOE
forost.
« HERAFitter 15 a modular code with reduced

depenence to external packages.
# Data files can be added without code recompilation.
s New theory modules can be added 1n a modular wav.
» HERAFitter can be used for PDF benchmarking.

The code 15 open for further developments. Your
inpuf/suggestions are very welcome !




Intertaces:

Used for 5
PDF evolution | = Various cross sections
QCDNUM calculation
=| ZMSTE I /
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. 4| Applend
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Reweighting (NN)PDFs

Proof-of-concapt: Inclushe Jat data, rewsaighting ve. efitting

e Use DIS+DY-fit as prior probability
distribution

@ Add Tevatron Inclusive Jet data through i [
refitting and through reweighting

» Reweighting and refitting yleld

statistically equivalent results

Reweighting NNPDFs

Pawaighting at wark - Other axamples

CFEriensa, POFALHEC Moy 2011
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=W lepton asymmetry deta from ATLAS and CMS <+ mediam, small-x region light quarkes ‘antiquerks
= Direct photon < mediurm-x gluon
= LHCh high rapidity dats (still preliminany) & small-x region

LHT data alresdy have a mon-negligible impact!!



Les Houches Comparative Study 4
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FLAVOR DECOMPOSITION: Initial State Quark: 20
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§ PONLL variants: FONLL-A (NLO VPN and LO FFN), FONLL-B (NLO VFN and
mnmu,mm-cmmhmﬂmq]
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Perturbative expansion for F;' (TR/TR' versus ACOT)

I'R tvpe schemes

ACOT type schemes
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Impact of TR’ variations on F5™™ [ S. Thorme, arkiv: 1201.6180]
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= Best-fit values using “standard” TR' of m: = 1.45 GeVW (NLO)
and 1.26 GeV (NNLO) [MSTW, arXiv: 1007 . 2624].

« Best-fit values using “optimal” TR’ of m. = 1.35 GeWV (NLO)
and 1.23 GeV (NNLO) [R. 5. Thorme, arXiv:1201 .6180].



ABKM FF {runnina mass)

ABKM FF: pole and running vs mass definition

dal

ABKM FF {run mass)
ABEKM FF

o's 1.80 Gey?
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Big impact of model variations (@% = 5.0 instead of 3.5 GeV?) in the
PDF fit on the predicted tf cross section

=T - -
i T Gluon PDF at high x is very
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Measured cross section is a0
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acceptance correction )
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— Goal: Include o5 in a PDF fit performing an m; scan



DY integration code:
Simple LO cross section formulae: DY NC: pp — Z /v — 7™

da? 82
S Ve Xl
dMdydcost* M

% Y eqfy(x1, M)fy(x2. M)Fgq(1 + cos” 6°, cos §°)
q

DY CC: pp — Wt — et

dorsy,. _ wa’ Mo (1 — cost*)?
dMdydcost”  48s%, | (M2 — M2, )2 + %, M2,

% Y Vgrfyl(xa. M)fy (x2, M)
qq’

- M2
where T = = 50 - beam energy.

Fag(l + cos? #*,cos ") is a linear homogenious dependence . = Fa _ |
and cos " Crosscheck with APPLgrid

within HERAfitter, with APFLgrid 1.1.6, k-factors from MCFMG.1
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NLO QCD cross section

L
ga{Tz)

2, (Q )

Calculating NLO cross-sections m
takes a long time (-~ days).

do

-
T

ﬁm[gj/ﬂrrﬂ'g[ﬂﬁj gi(x1, Q2 )q;(x2. QF) %{x..x;ﬂ%. @2 S)
.0

@ Coupling and parton density functions are non-perturbative inputs
to calculation (extracted from data)

@ Perturbative coefficients are essentially independent from PDF
functions due to factorization theorem

— we can split calculation into two parts

» Jet production cross sections studied using NLOJET ++ {up to 3 jets
@NLO)

» Electroweak observables included using MCFM (W=, 2% QQ are
already implemented, the rest is straight forward)
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Calculation of theoretical uncertainties:

@ PDF uncertainty

@ Scale uncertainty (Arbitrary simultaneous variation of
renormalisation and factorisation scales a posteriori)

@ Strong coupling uncertainty

@ Can be re-calculated for any PDF and/or o on-fly (in ~ ms)

@ A posteriori variation of centre-of-mass energy and fast evaluation
of theoretical uncertainty in total cross section.

@ We are starting to work on interface to DYNMLO

Hence benchmarking of different DY codes is possible
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@ Comparison of jet data from
+ STAR at RHIC
+ H1 and ZEUS at HERA
+ CDF and DD at Tevatron
@ Compatible with QCD

¥  Includes measurements from
LHC

@ HNew: Updated with ATLAS
inclusive jets

TastLO, to be uploaded, arv 1102131062, 2012

gt
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So what is the HERAfitter for?

It can make fast PDF fits in the HERAPDF framework to evaluate the impact of new
data

But it is also much more flexible in the choice of parametrisation, input data, form of
chisq, error treatment etc

The NNPDF reweighting tool will allow fast evaluation of the impact of new data

The data averaging tool which was used to combine H1 and ZEUS data will be
incorporated and can be used for other combinations--- like ATLAS e, mu data#

il also provides a common platform to benchmark fits
It provides common data formats and any PDF can be compared to data via LHAPDF

It provides a common platform from which we can compare heavy quark codes
Theorists are encouraged to provide their codes in user friendly formats which can also
be made fast
This code bencharking can be extended -- e.g. NLOcodes for Drell-Yan like DYNNLO
and MCFM

and more...
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