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Diffractive excitation is usually described by the Good-H&a formalism for low masses, and
by the triple-Regge formalism for high masses. In the Gooalk®/ formalism the cross sec-
tion is determined by the fluctuations in the interaction. t8king the fluctuations in the BFKL
ladder into account, it is possible to describe both low aigth Imass excitation in DIS anpp
scattering by the Good—Walker mechanism. In high enggycollisions the fluctuations are
strongly suppressed by saturation. This suppressionasggist for central collisions, which im-
plies that diffractive excitation inpp collisions is largest within a ring with radius about 1 fm.
MC simulations of the Dipole Cascade Model also reproduedriple-Regge form with a bare
pomeron represented by a simple pole viil®) = 1.21,a’ = 0.2 GeV 2, and an almost constant
triple-pomeron coupling.
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1. Introduction

Diffractive excitation represents large fractions of thess sections impp collisions or DIS.

In most analyses gbp collisions low mass excitation is described by the Good-Kéfdlormalism
[1], while high mass excitation is described by a triple-§edormula [2, 3]. In the Good-Walker
formalism the state of the incoming projectile is writteneasuperposition of eigenstates to the
matrix, and the cross section for diffractive excitatiogiien by the fluctuations in the eigenvalues.
In the triple-Regge formulation it is instead determinedthnsy reggeon couplings to the projectile
and the target, and a set of triple-reggeon couplings, ménted by fits to data (for recent analyses
see e.g. refs. [4, 5]). The fluctuations in the pomeron ladderhere not included in the Good—
Walker formalism, which therefore limits its applicatiamlbw masses.

It is, however, well known that the fluctuations in the evimlotof a BFKL pomeron are very
large [6]. In this talk | will discuss how an analysis of thdkectuations is able to reproduce the
triple-regge formulae, with the free parameters deterthibg fits to the total and elastic cross
sections. The fluctuations in the bare pomeron are large inofHS and in pp collisions, but
reduced in the latter by saturation effects. The bare tppl@meron coupling is also determined. A
more extensive presentation of the results is given in 7@f. [

2. The eikonal approximation and the Good—Walker formalism

Diffraction, saturation, and multiple interactions aresheasily described in impact parameter
space. Multiple interactions, which are represented byraalation in transverse momentum
space, correspond to a simple multiplication in transverswdinate space. If the scattering is
driven by absorption into inelastic statesvith weights &;, the elastic amplitude is given by

T=1—-e", with F=5 fi (2.1)

For a structureless projectile we find:

doiet/d%b ~ (2T), g /d?b ~ (T)?, O /d?b~ (1—e 220) = gy — 0. (2.2)

If the projectile has an internal structure, the mass eigées\Vy can differ from the eigen-
states of diffractiortb,, which have eigenvalu€ek,. With the notatior¥y = 5, cin®n (with Wi, =
W) the elastic amplitude given b1 |T|W1) = ¥ ¢, T, = (T), while the amplitude for diffractive
transition to mass eigensta# is given by (W T|%1) = 3, cnTnCin. The corresponding cross
sections become

doa /d?b ~ (5 ¢aTh)? = (T)? (2.3)
dagiss/d’b = Z<W1\T\Wk><‘l’k\ﬂ%> = (T?). (2.4)
The diffractive cross section here includes elastic sdageSubtracting this gives the cross section
for diffractive excitation, which is determined by the fluations in the scattering process:
d0gitfex/d%b = dagits —doa = (T?) — (T)2. (2.5)

As suggested by Miettinen and Pumplin [8], we will here assuhat the diffractive eigen-
states correspond to parton cascades, which can come othsbegh interaction with the target.
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3. Dipole cascade models

Mueller’s dipole cascade moddl [9, 10, 11] is a formulation of BFKL evolution in transverse
coordinate space. Gluon radiation from the colour charge firent quark or gluon is screened
by the accompanying anticharge in the colour dipole. Thipeesses emissions at large transverse
separation, which corresponds to the suppression of dmat BFKL. For a dipole(x,y) the
probability per unit rapidityY) for emission of a gluon at transverse positiois given by

d_«@_g_ 2 (x—y)?
dY 2m “(x—2)2(z-y)?’

with @ = =% (3.1)
T

The dipole is split into two dipoles, which (in the larg limit) emit new gluons independently.
The result is a cascade, where the number of dipoles grovaergially withY.

When two cascades collide, a pair of dipoles with coordmatey;) and(x;,yj) can interact
via gluon exchange with the probabilityf;2, where

2 Cv2(v — w12\ 12
fy = 10s.mibvp) = 5 | oa( oz )| (32)

Summing over all dipoles in the cascades then reproducdd tB&KL result.

ThelLund cascade model [12, 13, 14] is a generalisation of Mueller's model, whichlirdes:

— NLL BFKL effects

— Nonlinear effects in the evolution

— Confinement effects

For an incoming virtual photon splitting in @g pair, the initial state wavefunction is deter-
mined by perturbative QCD. For an incoming proton we makerea@& in form of an equilateral
triangle of dipoles. After evolution the result is rathesémsitive to the exact form of the initial
state. The model is also implemented in a MC program DIPSY.

The model reproduces successfully the total and
(quasi)elastic cross sections for DIS ap@ scat-
tering. The fluctuations in the evolution are large,
and the model can also describe diffractive excita-
tion within the Good—Walker formalism, without new
parameters beyond those adjusted to the total and
elastic cross sections [15]. Here | will discuss the 1 .
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DIS. Figure 1: Distribution in the one-pomeron am-
plitude F in DIS for Q? = 14 GeV? andW =
4. Nature of the fluctuations 220 GeV. The photon is here represented by
a dipole with sizer = 1/Q, b is measured in
y* p collisions GeV2.

The distribution in the non-saturated scattering
amplitude,F, is shown in fig. 1 for different impact parameters. The @stion can be approxi-
mately described by a pow@E ~ AF P (with a cutoff for smallF -values), which is illustrated by
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Figure 2: Distribution in the one-pomeron amplitude,(left) and the uniterized amplitud@& (right) in pp
collisions at 2 TeV. Notation as in fig. 1.
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Figure 3: Left: Impact parameter distributions fdil) = (doie/d?b)/2, (T)? = dge/d?b, andVr =
dagifrex /d?b in pp collisions atW = 2 TeV. b is in units of GeV'1. Right: The total, elastic and single
diffractive cross sections in the one-pomeron approxiomatiThe crosses are model calculations and the
lines are from a tuned triple-regge parametrisation.

the straight lines in the figure. The width of this distrilautiis rather large, and the approximation
gives the ratialggift e /dGiot ~ 1 — 1/227P. The powerp is independent of the impact parameter,
and therefore this result is also valid for the integratexsisections. This givesji /Ot ~ 0.13
atQ? = 50Ge\?, decreasing for large®?, but fairly insensitive to the energy.

pp collisions

In pp scattering the Born amplitude is large, and therefore ritjtaffects are important.
Fig. 2 shows both the Born amplitude and the unitarized dog#iat 2 TeV for differenb-values.
We see that the width of the Born amplitude is large, and withmitarization the fraction of
diffractive excitation would be similar to that fof p for lower Q?-values. (The smooth lines are
fits of the formAF Pe—3" )

However, the unitarized amplitude is limited by 1, and thdtij and therefore the diffractive
excitation, is very much reduced. This is in particular theecfor central collisions, where the am-
plitude approaches the black disc limit. This result cqroesls to the effect of enhanced diagrams
in the conventional triple-regge approach. As a resulof@ation is not satisfied when comparing
diffractive excitation in DIS angbp scattering. The impact parameter profile is shown in fig. 3. We
see that the cross section for diffractive excitation igéat in a ring with radiub ~ 1fm.
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5. Relation Good—-Walker — Triple-Regge

Fig. 3 shows also the bare pomeron results for the totaltielasd single diffractive cross
sections, without unitarization corrections. We note thate results are very well reproduced by
a triple-regge expression with a single pomeron pole, wattameters

a(0) =121 a’'=0.2GeV?, gyp(t) = (5.6GeV1)et?, gap(t) =0.31GeV 2, (5.1)

which is shown by the straight lines. We see that withoutauizdationog would be larger thawq
forW > 1.8 TeV.

6. Summary

¢ In the eikonal approximation diffractive excitation iselitly determined by the fluctuations
in the scattering process.

e The Lund Dipole Cascade Model can deschigpeand y*p total, elastic, and diffractive exci-
tation to small and large masses.

e The fluctuations in the cascade evolutions are large.
e Therefore diffractive excitation is large iri p collisions.

e In pp collisions the fluctuations are large for the Born amplituale strongly suppressed by
unitarity above~ 20 GeV.

¢ Diffractive excitation inpp is a slowly expanding ring ib-space with radius- 1 fm.

¢ Neglecting saturation, the dipole model reproduces tpietiRegge result forlbare pomeron,
which is a simple pole witlar (0) = 1.21 anda’ = 0.2GeV 2.
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