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Structure:

e H1 QCD fits to inclusive F2D(3)
- Hard scattering and Regge Factorisation
- Resolved ~*

e Soft Colour Neutralisation
- SCI / Semiclassical Models

® 2-Gluon Exchange
- with and without strong k; ordering
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Motivation

e Unique possibility at HERA to probe structure of diffractive
exchange with a v (DIS off “IP", i.e. colourless exch.)

e Chance of illuminating underlying QCD dynamics

Q X (Mx)
Rapidity Gap
P >—{() Y (My)

Questions:

e Just ordinary DIS plus add. colour neutralisation?

e Which part of P/ attributable to pQCD and need not
be absorbed into diffractive or “Pomeron” PDF’'s?

® Need something like a “Pomeron” particle?
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Kinematics

Viewed in terms of a resolved (i.e. partonic) “Pomeron” model:

Q% vy — DIS variables
Q*+M%—t — longit. momentum fraction of
TP~ Q*+W2-M2  colourless exchange w.r.t. p
- Q*+ M, — momentum fraction of exchange
X coupling to ~
2] — (momentum transfer)® at p
vertex
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Data Selection

¢Hly  Run 163023 Event 90665

E[GeV] (DCLU)

Nmax @\ ’

z >0 z <0

“forward” “backward” 4
DIS: 4<Q%<80GeV2 0.1<y<0.7
|dentified scattered positron in “backward” Calorimeter
Diffractive: zp < 0.05; My, |t| small

“Rapidity gap’ selection: no hadr. activity in “forward”
(outgoing p) region (3.2 < n < 7.5)

Jets: pr > 4 GeV
CDF Cone algorithm (R = 1.0) in v"p-CMS

Lt = 17.9 pb~! No_jot & 2.500 Nj_jor &~ 130
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Cross Section Measurement

Model indep. definition of diffraction on hadron level:

X (M,)

Largest Gap in
Event

-
p K Y (M)

Definition of hadron level cross section:

4 < Q? < 80 GeV?
0.1 <y <0.7
zp < 0.05
My < 1.6 GeV
t| < 1.0 GeV?
Njets > 2 or Njets =3

DT jer >4 GeV
—3 <N <0

e Main sources of systematic error: Hadronic energy scales
and model dependencies of corrections
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H1 QCD fits to inclusive F))

® Regge Factorisation:
o~ frpplep,t) F¥ (z, u?) |M|? (+subl. exch.)
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e Applying results of F2D(3) QCD fits to jets works very well!
® [3 range very different!
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~~ Energy of Dijets

X p 2P~ total Energy
(partonic IP: p;/pp)
~ /00 r — — 700
o B e H1 (Preliminary) ol -
600 - — res. IP (dir+resy’) o0 [
a Eo e res. IP (dir y") l o -
X 500 | res.IP (IR only) Ss00 £
E - = S
400 o B, b4oo r
2 : @ : -------
Js00 - K 300 T
5 B i T
©200 - e 200 - lLea
100 = e 7 100 [
O: [ LF SR TR TR AR RO M
-2.5 =225 -2 -1.75 —-1.b 0 0.2 0.4 0.6 0.8 1
1010 X Zip

e xp and zp distributions well described
(especially if resolved ~* contrib. is added)

® Subl. exchange contribution small
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Regge Factorisation and Scale Dependence

zp in xp bins zp in ¥ = Q4 p> bins
S 300 [ log xp = =1.5... =1.3 | S 300 |- Q% +p2 > 60 GeV?
- - e H1 (Preliminary) — C e H1 (Preliminar
5 200 — res,SP y) 200 L — res,SP H1 fit 2§)
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\ ... \ r
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: l0g xp = =3.0 ... =2.0 -, Qpi=120..35GeV
40 - emae- ' 150 SREEEE
I o # 100 |-
20~ |- T S
i () 50 - 0 b=
0 '\"\'*"'T'T o b b 0 7\ N B B I
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Zip Zip
e Data compatible with Regge fact.:
U(CUJP, ZJP) — fJP(CUJP) : pi/P(ZP)
e "fit 2" (flat gluon) agrees well with data;
“fit 3" (peaked gluon) too high at high zp
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Soft Colour Neutralisation

e Soft Col. Interactions (SCI) (Edin, Ingelman, Rathsman)
- original and improved version ( “generalized area law")
e Semiclassical Model (Buchmuller, Gehrmann, Hebecker)

- p at rest: gqq(g) scatter off superpos. of soft colour fields
- diffractive PDF’s from combined fit to F5 and F2D

S 1075 = -
[ ... ® o 10 — ...
O L. @) Coc ]
~ g - ® ~ - :
o) I I O 8 — ; '
S - o I
s~ 10 b -0 - = . e
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T T N I U ol o ol il 0 I \ | | ---\-"\"-\---
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3 B 400
— = O C
300 — % -
O -
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-25 =225 -2 -1.75 -1.5 0 0.2 04 06 0.8 1
0G0 Xp Zip

— SCl(old) and Sc.M. roughly agree; too low by factor 2
— SCl(new) normalisation OK, shapes not
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2-Gluon Exchange Models

9 2
do ~ ( zp gp(xp, Y ))

Models confronted with data here:

1. Saturation Model (Golec-Biernat, Wisthoff)
- Predict o™/ after fit to Fy(x, Q%)

- strong k; ordering condition: k;(g) < k¢(q)

2. Model of Bartels, Jung, Wusthoff
- one free parameter (g, (x) = fixed): pp-cut for all partons
- NO k; ordering condition!

e avoid large x p region
(valence region; sub-leading (quark) exchange)

— op < 0.01
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e Saturation model too low

e Bartels et al. model

- qq contribution very small

P71 in IP hemisphere
NOT belonging to jets

- roughly describes data with pi(cut) = 1.0 GeV? |

i p?,(cut) = 0.5 GeV? already overshoots!
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3-Jet production

— Ideal testing ground for ggg models!

Drawbacks:

do/dM,ys [pb/GeVl

Measurement statistically limited
(News = 130 with 17.9 pb™1)

3-Jets kinematically imply large x p values

(all selected events have zp > 0.01)

Mass of 3-Jet system
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e H1 (Preliminary)
— res.IP (MEPS)
--- res.IP (CDM)

- 2g exchange

e Data above LO QCD (H1 fits to F2D(3)) with different
approaches for higher order approximations (MEPS, CDM)

e Bartels et al. ggg small (high xp?)
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Conclusions

e High statistics measurement of diffractive DIS Dijets

e first look at 3-Jet events
1 ” ? . D(S) .
Resolved Pomeron” PDF's from fit to F3,”" (H1):

e Very good description of dijet data (esp. with resolved ~* )
- Lends support for factorisation of diffractive PDF's
- Data compatible with Regge factorisation
- H1 “fit 2" (flat gluon) favoured w.r.t. “fit 3"

Soft Colour Neutralisation:

e Orig. SCl and Semiclassical Model quite similar

e All Models fail either in shape or normalisation!
2 Gluon Exchange:

e Condition of strong k: ordering (Saturation Model)
underestimates cross section

e Bartels et al. calculation (no k1 ordering) describes roughly
low x p data

® Suppression of soft gluon radiation?

— First time that pQCD prediction can describe low-|t|
diffractice dissociation datal

DIS 2000, Liverpool, 27/04 /2000 13



F.-P.Schilling

Diffractive Dijet and 3-Jet Electroproduction at HERA

Resolved virtual Photons

e Do resolved v* play a role? (p7 > Q? mostly here)
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— data favour contribution of resolved ~* (MC: SaS-2D), as
was observed in inclusive DIS dijets
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