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Proton structure proqe

Neutral current Deep Inelastic Scatter-
ing (DIS) cross section:
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HERA, H1 and ZEUS,

Ee x Ep=27.5x920 GeV
| Vs=318GeV

| L=510%cm2s?

| € beam polarisation.

Status: 1-July-2007
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HERA and LHC kinematics
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Combination of HERA data

H1and ZEUS
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. © H1 ZEUS measurements.
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Experiments cross calibrate each other: total unceremméduced,
sometimes better than2.
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Combination of the published
H1/ZEUS data collected at
HERA-I for CC,NC,e*p mode.
14 publications 1402input and
741outputo, measurement4,10
correlated experimental error
sources. For N@* p,

6-10" <x<0.65and

0.045< Q30000 GeV.

Combination:
y?/dof = 637/656

QCD Fit (to the combined HERA
data withQ? > 3.5 Ge\#):

y?/dof =574/582

HERA data precision is similar to fixed target experimentsoo
consistency between H1 and ZEUS. Stringent test of DGLAR@oD.



QCD analysis of the HERA combined data

H1 and ZEUS
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= o us. HERAPDF1.0 — NLO
QCD analysis of the
combined HERA data.

| Separation oexperimental
ST andparameterisation
Q* =10 Gev? 4 Q=10Gev? uncertainties.

e AccuratexS andxg at low x
: due to precise measurement
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Measurement of Structure Functién.

e In quark-parton moddt, = O for spin 1/2 quarks.

e INn QCD F_ > O due to gluon emission. Largey(x) at low x
implies sizabld=, — F| is crucial test of QCD.

e Reduced proton beam energy runs at the end of HERA operation
dedicated to measufq .
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e Linear fit to the data at éier-
ent centre-of-mass energies to
obtainF, andF

e Relative normalisation from

low y data



Combined H1-ZEUS Structure Functién

H1 and ZEU
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Good agreement with HERAPDF1.0 prediction @f > 10 Ge\?,
some tension at lowQ?



Combined H1-ZEUS Structure Functién

H1 and ZEUS
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HERA Inclusive Working Group

April 2010

Several models provide better description at [Q% In particular,
ACOT schemes and dipole models.
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Charm data
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Many measurements &% using different methods from H1 and ZEUS.

Average, taking into accountf@ierent experimental and theoretical
uncertainties.
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Fit including Charm data

H1land ZEUS
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e QCD analysis including charm data using various heavy flavou
schemes and flerent values ofic at Q? > 3.5 Ge\~.

e For RT scheme, data prefarg=1.65 GeV.
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HERA-II data at HighQ? — x
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Analysis of highQ? data being finalised by H1 and ZEUS.
Almost tenfold increase ia™ p luminosity compared to HERA-

CC data allows to decompose contributionsigfd, and U,D at
medium-highx.
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HERAPDF, other fits and LHC predictions
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e HERAPDF1.0 has similar precision but somewhdietent
shape for PDFs compared to other fits (MSTWO08, CTEQG6.6)

e This reflects in predictions for the LH®Y asymmetry,
A= (ow, —ow.)/(ow, + ow. ) data should allow to constraint

valence PDFs better at small
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Summarj

e Many new results from HERA during last year

e Combination of the H1 and ZEUS data brings
ultimate precision for PDFs.

e CombinedF, measurement provides important check
of the QCD evolution.

e Combined charm data allows to check heavy flavour
models, restricts parameter variation.

e New coming HERA-II data improves precision at
high X, In particular foru,.
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