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The previous generation of HERAPDF, HERAPDF1.5 has been issued at LO and is  

available in LHAPDF

A new preliminary PDF fit HERAPDF2.0 has been performed to the new final combined  

inclusive cross section data from  HERA.

This comprises Neutral and Charged Current e-p scattering data using  electron and 

positron beams at ~27 GeV and proton beam energies: 920, 820,575, 460 GeV

Fits have been performed at LO, NLO and NNLO in perturbative QCD

PDF precision is improved , particularly at high-x

The effect of the minimum Q2 of data allowed in the fit is studied. 



Deep Inelastic Scattering (DIS) is the best tool to probe proton structure

Gluon from the scaling violations: DGLAP 

equations tell us how the partons evolve
LO expressions

dg(x,Q2)
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Some of the debates about the best way of estimating PDF uncertainties concern the 

use of many different data sets with varying levels of consistency.

The combination of the HERA data yields a very accurate and consistent data set for 4 

different processes: e+p and e-p Neutral and Charged Current reactions.

The use of the single consistent data set allows the usage of the conventional ɢ2 

tolerance ȹɢ2 = 1 when setting 68%CL experimental errors

NOTE the use of a pure proton target means d-valence is extracted without need for 

heavy target/deuterium corrections or strong iso-spin assumptions these are the only 

PDFs for which this is true

Furthermore, the kinematic coverage at low-x ensures that these are the most crucial 

data when  extrapolating predictions from W, Z and Higgs cross-sections to the LHC

HERAPDF evaluates model uncertainties and parametrisation uncertainties in addition 

to experimental uncertainties

The HERAPDF approach uses only HERA data
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HERAPDF specifications: parametrisation and ɢ2 definition
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ÅValues of Mc
opt and its uncertainties from scanning ɢ2 for fits including HERA charm combination 

data

ÅValue of fs from considering ATLAS result AND neutrino di-muon results

HERAPDF specifications: sources of uncertainty

from
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A minimum value of Q2 for data allowed in the 

fit is imposed to ensure that pQCD is 

applicable. For HERAPDF the usual value is 

Q2 > 3.5 GeV2 but consider the variation of ɢ2 

with this cut

Fits for two Q2 cuts will be presented: Q2 > 3.5 and Q2 >10 GeV2

Note that HERA kinematics is such that cutting out low Q2 also 

cuts the lowest x values

ÅThe ɢ2 decreases with increase of Q2 

minimum  until Q2
min ~ 10 GeV2

ÅNLO is obviously better than LO but 

NNLO is not significantly better than NLO

ÅThis is independent of heavy flavour 

scheme (see backup)

ÅThe same effect was observed in HERA-1 

data

HERAPDF specifications: minimum value of Q2
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The fit quality is similar for NLO and NNLO.  The NLO Q2>3.5 GeV2 fit is illustrated

Improvement since HERAPDF1.0

HERAPDF2.0:  new data and new QCD fit 
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Improvement since HERAPDF1.0

HERAPDF2.0:  new data and new QCD fit 


