(A whistle stop tour of)
models of diffraction in DIS

Martin McDermott
DESY THEORY GROUP

High energv. small r. diffractive. hadron scattering

~— Large rapidity gaps.

f = () or hadron disinregrates

Regge Theorv — at high enough energies

elastic and diffractive roral hadronic cross sections

dominated by f-chanuel Pomeron exchange

Small o limit of DIS is the Regge linur of rhe ~ 17 sub-process
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1963 Hi and Zeus dara reveal - 10 of DIS events

at small r conrain large rapidity eaps

— leading twist conthn. consistent with Regge Facrorization

1994 data reveal factorization breaking ar low

Diffractive events surprising from p.o.v. of perrurbarive QCD

(exponentially suppressed)

Ileal envivontenr ro wmvesrigare inrerpiav of soft aud vard phivees

Models of diffraction i DIS

1. Pouteron stoierure funeriou : PSE models

2. QCD models with rwo ghion exchange i r-channel
3. T Aligned jet™ tvpe models Gu PRF:

For more discnsston and vefs <ee

MAMeDermott and G Briskm. p691. Vol 2.

Dess Workshop 95796, “"Farure Physies ar Hera”

Also disensses Charm in diffeacrive DIS



Pomeron S uct lge Function
Ingelman. Schlein: Gehrmana, Stirling: Golec-Biernat. Kwiecinski, H1; Kniehl, Kohrs, Kramer...
Diffractive structure functions defined in analogy to inclusive:

do”® _ d7ak m y?
drpdrdQ?dt ~  x( 2(1 + RP(x, Q2. zp. t)]

FQD(JZ,QQ,QQ‘PJ)

e [ngelman and Schlein - probe parton densities 1sicde pomeron

Factorization into flux factor and Pomeron Structure Funerion
FPe.Q* rp.t) = flap t1F)(3.Q% ¢
¢ ¢.¢. Donnachie, Landshoff flux factor based on Regge theory
Flop.t) ~ [Fiit)]ey 0w
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o S =) /(" + M7 —#) mowentuw fraction of the Poreron
carried by the struck parton : «p mowmentm fraction of proton
carried by Pomeron: drp = 1y for 7. m.';; =0

e e.o. GSi1) resolved. GS({II) - res. + direct

e Usial DGLAP fit of parron structure needs very strongiv pealkec

. \ \ P B . . B
glion ar high J ro fit rising - dependence ar inrermediate 3

e NLO QCD fit (GBK) ro get to B”

1994 data breaks factorization at low 3

e Sub-leading trajectories (7). interference of f and Pomeron
o Warnings :

- QCD facrorization NOT PROVEN for diffracrive evenrs

. fir demands high § gluons — higher twist effects )
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3. lots of free paramerers



Two gluon exchange models

Low, Nusinov: Landshoff. Nachtmann, Diehl: Nikolaev, Zakharov, Genovese; Bartels, Ewertz,
Levin, Lotter, Wiisthofl; Bialas, Peschanski; Levin, Martin, Ryskin and Teubner etc....

e sumplest QUD model
— two gluons. in singlet config. exchanged 1 r-channe]

o e.o. BW er al.. facrorization-breaking ansatz
for nnintesrated gluon disthn. o2 fir to £

F._;U ~ ll/-dz;ﬁ?*r)(k‘i..r?..._}i"

e additional gluon important at low 3
but full calculation of O, not available

® 1nterad l'lllg glll()llb .

BEKL dipole picture (NZG. BP)

stronger energy dependence

o Common features © Large R7 ar high 3. factorzarion breaking



Aligned Jet Type models

Bjorken...; Buchmiller, Hebecker, McBermott; Ingelman
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e Proton rest frame calculation.

e Phoron fluctuares into frozen svstem of partons large «istance

(el ~ 1/&; npstream of proton

o “Soft colour interacrion” of parrons with proton cojour field

e Slow parton for diffraction. o = py/qn € 1
phoron Huct. develops large rransverse size
— aligned jet tvpe config.

o Calculared to Ofargi. slow gluou coulig. dounuates
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