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It all started with ECFA…

Quiz: was this photo
taken in 1990 or 2008 ?
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LEP TEVATRON

HERA
FERMILAB

DESY

0.21 TeV, ~ 0.9 fb-1/exp.

0.32 TeV, ~ 0.5 fb-1/exp.

1.96 TeV, ~ 4 fb-1/exp.

~ twice more expected 
until 2010

e

e p

p

The High Energy Frontier Landscape in the 1990-2010’s
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The final HERA data samples
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Building up the HERA legacy

High-Energy Frontier
exploration close to completion

Proton structure//QCD dynamics
final high precision results being derived with full HERA data 

in close cooperation between H1 and ZEUS
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q’ (X)γ

e, µ
Wq

ν
SM :

HIGH ENERGY FRONTIER: 
Isolated Leptons + Missing PT

e+p e+p + e-p
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SM :

e+, µ+γ

γ e-, µ-

HIGH ENERGY FRONTIER: 
Multi-Leptons



ECFA 18/07/2008 Claude Vallee for H1/ZEUS 10

SM OK

e+p e-p

HIGH ENERGY 
FRONTIER:

Generic Search
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PROTON STRUCTURE
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Text b
ook plot
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ELECTROWEAK POLARISATION ASYMMETRIES
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PROTON STRUCTURE: 
valence quarks

xF3 ~ σ(e-) – σ(e+) 
~ (2uv + dv) 
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PROTON 
STRUCTURE: 

valence 
+ 

sea quarks

F2(x,Q2)
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PROTON 
STRUCTURE: 

the power of
combining
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HERAPDF 0.1

Standalone PDF Fits

PROTON STRUCTURE: 
Common PDF Fit on HERA I combined data
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PROTON STRUCTURE: 
HERA I PDF Fit versus CTEQ and MSTW
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PROTON STRUCTURE 
Impact on LHC: the example of W production

HERA combined data and PDF’s: 
a crucial input for LHC predictions

An issue being closely followed 
within the PDF4LHC workshop

(also a topic of the HGF Terascale Alliance)
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QCD Dynamics: probing the gluon directly with FL

y = Q2/sxγ*L
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QCD Dynamics: comparing FL with NLO DGLAP predictions



QCD Dynamics: Heavy Quark content of the proton
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QCD Dynamics: 
the strong coupling αs from multi-jet rates

Text b
ook plot

HERA exp. error ~ 0.7 %
a challenge for theory ! 
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QCD Dynamics: 
the very low x / low Q2 limit

dσep/dydQ2 ~     Φγ*(y,Q2) x σγ*p(W2,Q2) W2 ~ Q2/x 

α/Q2 [1+(1-y)2]/y α/Q2 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

e
e

~ 1/Q

Williams-Weizsäcker
Approximation



QCD Dynamics: 
the perturbative structure

of Diffraction
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LHC
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LHC

long term repository of 
HERA data to enable later revisiting

structure and dynamics of diffraction

EM probe of exclusive QCD dynamics (jets, photons …)

quark/gluon mapping of the proton 
with full HERA data


