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NC Lepton-Proton Interaction
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• Q2 = −(k− k′)2

virtuality of exchanged
boson
- Q2 ≈ 0⇒ PHP
- Q2 > 1 GeV2 ⇒ DIS

• y = P ·q
P ·k

inelasticity
• W 2 = (P + q)2

photon-proton CME
• s = (P + k)2

lepton-proton CME
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Diffraction
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quantum numbers of:
• γ∗ and X are equal
• p and p′ are equal

• xIP fraction of proton
momentum carried by
Pomeron

• β = x/xIP variable
equivalent to the
Bjorken x, but
relative to the
pomeron momentum
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Outline

Diffractive Vector Meson Production
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Diffractive Vector Meson Production
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Diffractive Vector Meson Production
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J/ψ Photoproduction
Eur. Phys. J. C73 (2013) 2466
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J/ψ Photoproduction
Eur. Phys. J. C73 (2013) 2466
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• LO fits describe
all (includining
LHCb) data well

• NLO fits
overestimate
LHCb data
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Upsilon (1S) Exclusive Photoproduction
Phys. Lett. B 708 (2012) 14
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• first determination of Υ(1S) |t| slope
• |t| slope measurement extended to Q2 +M2

VM ≈ 90 GeV2
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Inclusive Diffraction
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Diffractive Selection

Proton Spectrometer
• clean measurement - no

double dissociative
background

• low statistics

Large Rapidity Gap
• high statistics
• contains double dissociative

background

FCAL BCAL RCAL

η=−0.75η=1.1

electron

scattered electron

proton
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Factorisation
QCD Approach
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colour singlet gluon system is
exchanged

QCD Factorisation

σD(γ∗p→ Xp) ∼
fDi (x,Q2, xIP, t)× σγ∗i(x,Q2)

⇓
universal diffractive parton

densities

Proton Vertex Factorisation

fDi (x,Q2, xIP, t) ∼
fIP/p(xIP, t)

=

pomeron flux

× fDi/IP(x/xIP, Q
2)

=

pomeron parton densities

d4σep→e
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βQ4
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HERA Combined Cross Sections
Eur. Phys. J. C72 (2012) 2175
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• Nucl. Phys. B816, 1
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Inclusive Diffractive DIS at HERA
EPJ C72 (2012) 2074
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Inclusive Diffractive DIS at HERA
EPJ C72 (2012) 2074
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• no Q2 dependence supports the
proton vertex factorisation
hypothesis
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Diffractive Dijet Production
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Diffractive Dijets in DIS
EPJ C72 (2012) 1970
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supports validity of the
proton vertex factorisation
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Diffractive Dijets in Photoproduction
H1prelim-013-011
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• H1 measured cross sections significantly
smaller than NLO QCD predictions

• ZEUS measured cross sections
insignificant smaller than NLO QCD
predictions due to large theoretical
uncertainties

EPJ C 55 177

Grzegorz Gach Recent Results on Diffraction at HERA 19



Summary

• Vector Meson Production
• elastic and proton dissociative t slopes measured in J/Ψ

production
• first measurement of Υ (1S) t slope

• Inclusive Diffraction
• H1 and ZEUS result combination provide unprecedented

precision
• measurements support proton vertex factorisation in DIS

• Diffractive Dijet Production
• DIS - good agreement between data and theory
• PHP - measured cross sections can be below theoretical

predictions
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