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The questions to be answered at HERA

Does the electron probe behave as expected ?
Is the quark point-like ?
What are the quarks and gluon distributions in the proton ?

Is QCD dynamics well understood to evolve them to the LHC scale ?
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Is the quark point-like ?
YES! ...at the HERA scale
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MEASURING THE PROTON STRUCTURE
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HERA I ¢"p Neutral Current Scattering - HI and ZEUS

o | %ﬁ e HERA Ie'p (prel.)
PROTON 12 0 ZEUS
STRUCTURE: [ %ﬁ
l L
the power of b o0
combining
. 0.6 _—
Systematic i
uncertainties 2
reduced together o x=0.25
with statistical errors i
02 ? % 'j%
0 i ] | IIIIIil 1 IIIIII| | IIIIII| | IlIIIII ”I
| 10 10 10° 10*
Q°/ GeV”

LHC-2008 C.Vallee HERA Structure Functions 10

HERA Structure Functions Working Group



xf

Extracting the essence of Structure Functions
Common PDF Fit on HERA I combined data
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HERAPDFO.1 versus CTEQ and MSTW

Uncertainty on low-x gluon and sea strongly reduced
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q o HERAPDFO0.1 impact on LHC
> The example of W production M. Cooper / E. Perez
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HERAPDFO0.1 being publicly released in LHAPDF (version 5.5.x)

...to be exercised by the LHC experiments !
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Tevatron Jet Cross Sections

HERAPDFO0.1 impact on LHC
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COMPLEMENTARY INPUTS to the PROTON PDF’s
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COMPLEMENTARY INPUTS to the PROTON PDF’s (personal

comments)
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QCD Dynamics: directly probing the gluon with F,
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QOCD Dynamics: F, compatible with NLO DGLAP predictions
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OCD Dynamics: Heavy Quark generation well described by DGLAP
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Paving the way to optimal LHC P
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n?;é -

DGLAP OK so far, more
to come from Inc+HF+Jets fits
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LHC-2008 C.Vallee

Some more on QCD dynamics
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OCD Dynamics:
probing DGLAP with
multijets at low x

Jet Jet

Jet Jet
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Saturation

¢

OCD Dynamics: Q? b
the very low x / low Q7 limit @ - @
non-perturbative region .
Williams-Weizsacker X
Approximation v
i IrT ~1/Q
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0/Q* [1+(1-y)*))y  o/Q* xq(x)

Allows to relate low-x dynamics, deep-inelastic scattering,
photoproduction, diffraction and saturation

A wealth of HERA results with
vector mesons, DVCS, exclusive and inclusive diffraction
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OCD Dynamics:
the perturbative structure
of Diffraction
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