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Report from the Diffractive Working Group
Experimental Results

Halina Abramowicz, Jochen Bartels, Gerhard Knies
Bologna DIS01

Outline

e VM

- or/or
-~ pomeron trajectory ()
- do/dt

e Leading baryon production

— Q? dependence of rates

e Hadronic final states and Jets

— sensitivity to diffractive gluons

e Future

— CDF, DO
— scaling
— LEP measurements




Exclusive vector meson in ep

Candidate for a hard process = pQCD

Expectations:
e SU(4) restoration

piw: P Jjhp=9:1:2:8

If g form small configuration = resolves gluons
either v or V = c¢, bb

2
o R %‘% | 2G(z, Q) |?
= fast increase of o(y*p — Vp) with W?2
= universality of ¢ dependence ~ eb2st
bag ~ 4 GeV~2 and ol ~ 0
= (Q* dependence slower than 1/Q°

o O, 1




Update on exclusive vector meson
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Shrinkage: a/p in J/é and p production

fﬁ_: ~ e with b = b(W)) + 4a/pIn (%)

soft partons: k1 =~ kg and a/p ~ 1—%“

'T0
hard partons: kr ~ @ and ajp ~ 5
If pPQCD occupies most of the phase space ap has
to be small

e L
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Yo =+ J/v+Y

PQCD Comparison to Differential
Cross Section.

* H1 Preliminary

—  pQCD (G =0.221)

do,/dt [nb GeV?

50 < W,p < 160 GeV
Q2 < 1.0 GeV?
1.0 < |t] € 21.0 GeV?

= BFKL Model describes the |t|-behaviour,
It might be possible to measure vp — J/¥ + p

= Elasric amphihude w t;rnpa&'
pavamerer Cpace
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VM-production I %gﬁ
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The proton vertex and Q2 dependencé

Ratio = v*p — pY /v*p — pp

=
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Leading baryons

ep — eXp(n)
Iy = Ep(n)/Ebeam
after integrating over p; define (exp. dep.)
r=oa(z,Q%z)/o(x,Q?
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Tam, 1 6™ (Gev™)
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The photon vertex and Q% dependence

r=o(Q%, W, Mx)/o(Q2 W)
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Extrapolation to Tevatron

Test factorization breaking between HERA and the
Tevatron

Thus, we need Extrapolations of the H1 and ZEUS

QCD fits to the recent CDF' diffractive jet
cross-section measurements

ZEUS data are compatible with factorization at low 3

NOTE : the extrapolation to the CDF domain suffers
from large uncertainties & more precise data needed




F.-P.Schilling, DESY Diffractive Jet Production in DIS - Testing QCD Factorization

Kinematics

Q% y

— Usual DIS variables

Mx

- Invariant mass of X system

M,

- Invariant mass of two leading jets
24 Ag2

Q
TP N Qrwt
- Momentum fraction carried by colourless exchange

(jets) . Q*+M?
2p R it MY

— Momentum fraction of exch. entering hard scattering

DIS 2001, Bologna, 04/2001 3/18




F.-P.Schilling, DESY Diffractive Jet Productien in DIS - Taatin! QCD Factorization
Diffractive Gluon Distribution

Dijets directly constrain shape and normalization of gP:

H1 Diffractive Dijets

o 2 o
& 3
2 1 s o
L'} N
-~ 0 PR T T N VO U WO O 0 O O O Y =
2 > H1 Data )
res. IP {dir.+res.y") -
; - Hifit2 =
i o500 o H1fit3 & 600
3 s | B res.y* only N
— —
,3 400 3 _E 400
200 I |
- 200 1
u Jﬁa@%iﬁ%ﬂs o 2ac MAPR I"“TEI 0 AT A | A B A L i !
0 02 04 06 0.8 1 0 02 04 06 0.8 1
P P

[res. o™, IR and quark contributions small]

e H1 fit 2: very good agreement with data
e H1 fit 3: overshoots at high zp
e ACTW-D: too high

=> Strong support for fully factorizable diffr. PDF’s in DIS
which are gluon-dominated with momentum distr. flat in 2

Proton rest frame picture: ggg > qq states

DIS 2001, Bologna, 04,2001 9/18




Energy flow in the 3-jet plane

Ejet1

particle

2 Ejet2 2 Ejet3 s /.
Jet 1 .
-

i 2

x> 0.9

ZEUS
E 1 F®ZEUS (prel) 98-00  —p—— [ >
L - — RAPGAP—CDM - 1
0.8 [—-- saTRAP = i
2 L vet1 Jet2g [ Jet 1
":“'- 0.6 — [ £<04 o

Jet 3

0.4

0.2

| |
- 1 -
S, - r
W b el P
—~ 0.8 |- -
= N r1 Jdet 1
-~ o [ §<04
~ i i

0.8<x <0.9

¢* (radians)

¢ (radions)

e Clear 3-jet structure is seen in all (x1, £) region

e Enegy flow in the plane is well described
by RAPGAP (CDM) and SATRAP

1!




Jet shape in diffractive DIS 3jet events |

o 500 —
'E 450 -~
g 400 g ZEUS (prel.) 98—00 ( o 1 EJEt(goﬂ:5§a/2)
350 & most backward jet p {p) e EE EJEt
300 '___ & moest forwarg jet
2850 E i
200
150 E $ ~ Same Eje distribution
most forward/ backward jet
5ZE||.I-:‘|-II prirlag |||||..ll.l L I|||||||||i
0o 25 5 75 1D 125 15 1758 20 225 25
E st (GeV)
ZEUS
o 2.5
3 E
Q. 2.25
: ! ZEUS (prel.) 98-00
2 '_ .'_ ® most backward jet
175 | L O most forward jet
s EQ 3 RAPGAP —CDM
- -- most backward jet
148 3 — most forward jet
Vb
0.7% i_ E jet > 9 GeV
05 [
0.28 [
oFl-l_|||||||||||.-ll-.'|L'T'|“.-
o 0.2 0.4 0.6 0.8 1 .2 1.4 1.8
¢ (radians)

e Most forward jet is broader than most backward jet

¢ Data are described by the model where g is emitted
to the IP side and one of g is emitted to the v side.
= Supports the picture




Event shapes in diffractive DIS
Proton is tagged using Leading Proton Spectrometer (LPS)

4 < Q?<150GeV?, 70 < W < 250 GeV
0.0003 < zp < 0.03, 4 < My < 35GeV
13.8 pb1, CMS of hadronic system (X)

Mean thrust value (< T >) as a function of M x

Il

M
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ass - o &' ¢ Experiments
—— JETSET
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0Es — A #

T(n) = 24"

n«p,; [ :
2.ilPi wl 5
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1 | L L | |-
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¢ TEUS 97, ep—eXp
J H1 %, ep = eXY
R resnlved [P

My (GeV)

e < T > now agrees with H1
& Definition of HFS changed such that short life time
particles such as D+ are decayed.
e < T > becomes larger as M y increases
e < T > in diffraction is smaller than in e+e-

e Resolved pomeron model (RAPGAP) describes data
gq part only is too narrow ~ e+e-
= Importance of ¢gg contribution in diffraction




FNAL present and future

Present

corrected with hare gluon MC
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Future

o

e CDF upgrades the present leading proton
spectrometer

e DO installs a new leading proton spectrometer
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Average of Pythia and Phojet
Statistic and detector related systematic errors only
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- —L3 fit e
—OPAL fit
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e Fit with Donnachie and Landshoff parametrisation
(Phys. Lett., B296 (1992) 227):
Oyy = As*+ Bs™" , s
» Universal fit (PDG 2000):
¢ = 0.003 £ 0.002, n = 0.358 £ 0.015, A, B free
o OPAL fit, n = 0.34 fixed, A,B free
e = 0.1011003 10 < W.,, < 110GeV
o L3 fit to 183-202 GeV data, n = 0.358 fixed, A,B free
e=0225+0021 5<W,, <185GeV

w3

E i |

DIS 2001, Bologna Hadronic Cross Sections for Untagged snd Double Tagped 1. Viorabiey
Events in Two Pholon Collisions st LEP. oMy




» L3:

D JEE — £W x J.Tt.},-

J Subtract the QPM contribution.

189 - 208 GeV

{ With QPM Subtraction

151 o L3 Data (prel)

5
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Et 4
© 5_:

2 3 4 5
Y=In(S/S,)
DIS 2001. Bologra Hadronic Cross-Sections for Untagged snd Double Tagged

Events in Two Photon Cellisions st LEP.




Geometric scaling

The assumption that the dipole cross section

6(z,r) = 6(r/Ro(z))

leads to a new scaling at small

a_tot(m’ Qz) — gtot (T - QZRS(:L'))

5

i

(Stasto, G-B, Kwieciriski, hep-ph/0007192, PRL 86 (2001) 596.)
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Properties of the observable F,/q

e Plot F,/q of old and new data for
xz < 0.001 and all Q?

H1 ond ZEUS daoto for x < 0.001

_ log x,/x
e Confirm the empirical fact : Fy/q ~ log (1/x)
and no visible Q*-dependence

Bologna DIS2001 Dieter Haidt
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