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Small-x and Diffraction
Q? ~ 2-100 GeVZand 0.05-0.6 GeV?2
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Diffractive Scattering

Non-Diffractive Event " [
ZEUS detector

[\P e
/\h adrons I

energy floze

0 Rapidity
n
M, - invariant massof all particles seen in the central detector
t - momentum transfer tothe diffractively scattered proton
t- conjugate variableto theimpact parameter
Diffractive Signature
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Slow Proton Frame

incoming virtual photon fluctuatesinto a quark-antiquark
pair which in turn emits a cascade-like cloud of gluons

\ y
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Riseof o, with W isa measure of radiation intensity
Diffraction issimilar to the elastic scattering:

replace the outgoing photon by the diffractive final state
p,J¥or X =two quarks
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GBW model, in spite of its compelling success has some obvious
shortcomings:

Thetreatment of QCD evolution isonly rudimentary
remedy => incor porate DGL AP into dipole cross-section
J. Bartels, K. Golec-Biernat, H. Kowalski

ool ree L (X)™
Jqq(X,r)~JO(l eXp( Rg))! RO GeVZ(Xoj

e
77.2
Tgq(1) = O (L= exp(= 2 —r°axg(x 4" = C/r° + 1))
0
Recently: BFKL motivated Ansatz proposed by

lancu, Itacura, Munier

The dipole cross section isintegrated over thetransver se coordinate
although the gluon density is expected to be a strongly varying function
of theimpact parameter.

-
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Impact Parameter Dipole Saturation M odel H. Kowalski
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Absor ptive correction to F,
Examplein Dipole Model
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AGK Rules

The cross-section for k-cut pomerons:
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Sov. ,J., Nucl. Phys. 18, p308 (1974)
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2-Pomer on exchangein QCD Final States
(naive picture)
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Probability of k-cut in HERA data

o 1 . Q
yp = 22 [ 42 5 _ _Q ,
Dipole  © Zf:jdrjd b{dzwf(Q,z,r) 2{1 exp( 2)}Wf(Q,z,r)
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Problem of DGLAP QCD fitsto F,
CTEQ, MRST, ...., IP-Dipole M odel

xg(x, 42)~x*,  A>0  atsmallx

valence like gluon structure function ?

Remedy: Absor ptive corrections? MRW

Different evolution? BFKL,
CCSS, ABFT
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2
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Conclusions

We are developing a very good under standing of inclusive and
diffractive y'p interactions:

F,, F,PO,F,°, Vector Mesons (J/Ps)....

Observation of diffraction indicates multi-gluon inter action effects
at HERA

Open problems: valence-like gluon density?
absor ptive corrections
low-x QCD-evolution

HERA measur ements suggests presence of Saturation phenomena
Saturation scale determined at HERA agrees with the RHIC one

HERA+NMC data => Saturation effects are consider ably increased in
nuclel
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