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Diffraction in DIS

Large fraction of DIS events have LRG (visible 10%)
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LRG cannot be generated by DGLAP.
Maybe it is there in the initial condition?
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Diffraction in DIS - selection methods

Scattered proton in Leading
Proton Spectrometers (LPS)

Forward Proton

Neutron Dissociation
Calorimeter Taggers
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Very Forward Forward
Proton Proton
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Limited by statistics and

p-tagging systematics

*Large Rapidity Gap' (LRG)
adjacent to outgoing
(untagged) proton

Limited by p-diss systematics
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Diffraction in DIS - selection methods

Comparisons between ZEUS
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* LRG selections contain typically 20% p diss
* No significant dependence on any variable
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Diffraction in DIS - vertex factorization
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Diffraction in DIS - H1 summary plot
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Diffraction in DIS - IP trajectory

Is the origin of LRG soft or hard in nature?
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Diffractive parton distributions

QCD factorisation theorem, proven for DDIS by J.Collins [PR D57 (1998) 3051]
(Y p—>Xp)=) 6® f’(x,.,1,2,0*)

e(k’) i
~“ ) /v’/
v\,_\:{‘ﬂ(ql

L } y Hard subprocess ME DPDFs, universal for
pQCD calculable diffractive DIS processes

p®)

Proton-vertex factorisation assumption, supported by H1 and ZEUS data
D 2 P 2 IR 2
fi (xIP’t’Z’Q )=flP(x1P’t)fi (z,0 )+fIR(x1P’t)fi (z,0°)
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Diffraction in DIS - DGLAP evolution
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* Few % point-to-point precision over wide kinematic range
« ~13% difference between H1 and ZEUS within norm" errors
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Diffraction in DIS - constraining diffractive g
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Factorization breaking

.. meanwhile in pp(bar) .. « | “nn LS
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Factorization breaking - dijets in yp

ZEUS [E{!> 7.5 GeV]... No evidence for any gap destruction
H1 [E{! > 5 GeV].. Survival probability < 1 at 20 significance

o(H1 data) / o(NLO) = 0.58 = 0.12 (exp.) = 0.14 (scale) = 0.09 (DPDF)
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Factorization breaking - dijets in yp

H1 data / theory
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Factorization breaking - back to ppbar

M. Klasen  Due to rescattering
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Diffraction in DIS - exclusive VM production

aW)=0d (xW?)

o(@)=n (= (Q°+M")™)
do

= b(Q") (< ™) L@ () (x W) m (|1 " atlarge| £

rijf‘ = R(W) , R(Q°)

* Is the exclusive VM production a hard process?
* Can we learn something about the proton structure?
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Exclusive VM production and DVCS in DIS
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Exclusive VM produc‘non and DVCS in DIS
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Exclusive VM and DVCS in DIS - t slope

b - impact parameter
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Exclusive VM and DVCS in DIS - t slope
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GPDs - 3-dimentional picture of the proton

T +n

p+
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DVCS - charge asymmetry

DVCS gives access to

Generalized (skewed)

Parton Distributions (GPD),
v which describe the
correlations between two
partons (x,,x,) which differ
by longitudinal (x; #x,) and
transverse (t) momentum at

DESY-09-109

Interference between DVCS (QCD)
and Bethe-Heitler (QED) processes
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6PDs based model compatible with data
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GPDs - 3-dimentional picture of the proton

Three-dimensional image of a proton
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Multiple interactions and Generalized Parton Distributions

M. Diehl

Basic structure: cross section
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Summary

* HERA provides reliable diffractive parton distributions

* Factorization breaking may shed light on rescattering
mechanism - scale dependence

* Hard exclusive processes provide a 3D structure of the proton

These results should be kept in mind when modeling MPIs
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