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21 experimental talks: ..

® Diffraction at HERA

e Inclusive Diffraction / Leading Baryons
e Diffractive final states (jets, charm)

® Vector Meson Production and DVCS
e Vector Meson Production (HERA and RHIC)
e DVCS

® Diffraction at the TEVATRON
e Results from CDF and DO

® The near and not-so-near Future of Diffraction
e The new H1 Very Forward Proton Spectrometer

e Forward Physics at the LHC (ATLAS, CMS, TOTEM)
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Diffraction at HERA

® Inclusive Diffraction
e Diffractive Structure Function at low, medium and high Q2
(Kapishin, H1 and Ruspa, ZEUS)
e Observation of Diffractive Charged Current Events
(Klimek, ZEUS)
e Leading Baryons: Pion Trajectory and DIS with leading protons
(Sacchi, ZEUS)

® Diffractive Final States: Jets, Charm
e Jets in Diffractive DIS and Photoproduction
(Schaetzel, H1 and Kagawa, ZEUS)
e D* production in diffraction and with leading neutron
(Vlasov, ZEUS)

e Light-cone wave function of the photon
(Ukleja, ZEUS)
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Inclusive Diifractive DIS

Q2
xp =§ = w2 — TP/p
(momentum fraction of colour singlet exchange)
q?
B = thxE Tq/P
(fraction of exchange momentum of
g coupling to v, @ = xp3)

~ t=(p—p)
- t / (4-momentum transfer squared)

Diffractive reduced cross section o

o o 2
dz p dffdﬂ dQ? — 4}'3!?3 (1 — Y+ I’;_) JPHJ{J?P-_‘ t, (3, QE)

Structure functions F;® and Fy{:

o2
oD — FEHH} CTie y-i-y“'fﬂ FL Integrated over t: Fy'" = [ dt Fy° 'Y
— Longitudinal F{: affects o2 at high y [~ inelasticity y = Q?/sx]

- Ff =0: P = FP
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Eactorization i Dififraction

Proof of QCD Factorization for diffractive DIS:

e Diffractive parton distributions (Trentadue, Veneziano, Berera, Soper, Collins, ...):

d’a &, E,n: . v p—p'X a =~
= = 50 J2F d¢o™"i (@, Q2 €) pP (&, Q% wp 1)

*. - - -
e o' ' hard scattering part, as in incl. DIS

. piﬂ diffractive PDF's in proton, conditional probabilities,
valid at fixed =p, t, obey (NLO) DGLAP

Regge Factorization / ‘Resolved Pomeron’ model:

xp,t dependence factorizes out (Donnachie, Landshoff, Ingelman, Schlein, ...):

"In'l
A, @ dditional ti fl
= HIF, x 1 ¢ additional assumption, no proof !
. ok o P & P I ¢ consistent with present data if
O — sub-leading IR included

Fﬂﬂ{mpa t, 3, QE] = .fP,.-‘p{mP:' t} FEP{JB:' QE}

Shape of diffr. PDF's indep. of xp, ¢, normalization controlled by Regge flux fp,,,
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IRcltsive: Diffractiver DIST Data

a H1 99 (Vs=320 GeV, prel.)

H1 preliminary

= H199-00 (Vs=320 GeV, prel.) — H1 2002 o,0 NLO QCD fit (prel.)

* H197 (Vs=300 GeV, prel.)
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From fits to xpom or W dependence ...

12

Indications for rise with Q?2?
. large systematics, in particular due to F| ignorance

XpF P ~ A(B,Q8) X720 Fr~Bx"a@)
H1 Diffractive Effective o,(0) ZEUS
o 97prel (F0=0) 4 99prel (Fo=0) & ZEUS 98-99 (prel.) |
— ﬁﬁgmﬂﬁf"“ R r&ﬁm‘} H1 praliminary o ~ 13 BE‘1.:«15} . °m;[" e *
& [Eav] O | — . Do do®™dM, (4<M <8 GeV)
e peiifi | pmtt  |petd  |peta |petes | pess = __ Inclusive I X x
= 1.5 5& - 13-
. 1.2 - 125 +
: 2 <[ t
A " . L 12 - + + + l
25 F
g HMLL 11 | I—|_| Soft |P l.lS:—
i Bi ( & i : .................................................... i, S "
] oy, | ‘/\"L N 0< FLD < F2D 1_05%_ soft Pomeron
5 1 : f Oypp=1+(0r, ' -1)/2
[ M 1 10 102 IO R -
> > 1 10 10
] "‘a\'{"’i . Q" [GeV7] Q* (Gev?)

aned
P
o/
]
Mt

:I:IT-:I'||:I'i|:|1:'1:!'1!:1-:'1!:1u1n"|u'fu1:-"|u'fu1n"|u'fu1n1:|"
Xip

18/04/2004

Frank-Peter Schilling - DIS 2004 - Summary Session B 7



iy =1 N0 QCDiinterpretation of data
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. 2| ZEUSINLLOIQCDHfititoll,® and charm

: : ZEUS
Combined fit to LPS F,P n it i 5 .48
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Comparisen WiV data
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Jiest QCDrfactonization iR difiir DIS: Jets

New: NLO Calculations for dijets, Diffractive DIS je’rs
charm in DIS using diffractive P>5(4) GeV
) M M T
. Pdf's obtained from incl. data 1 Difractive Difete (orel)
iffractive Dij prel.
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liest QCP Factoenzation in DIS: Charm

H1 Diffractive D" (prel.)
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Pijets int Diffiractive Photoproduction

H1 Diffractive yp Dijets

Real photon (Q%~0) can develop oo fir
. -8_ e H1 Preliminary
— 1 correl. uncert.
hadronic structure ... S e
e e 'Qx'e-—:mu direct y
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i H 200}
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Ohservation! ofi diffiactive Charged Currrent events

e <L v after diffractive selection, 9 events remain ...
au}]__"l T ™1 L L LA | "'1
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Consistent with expectation ...
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e

P.Nn
Important tool to understand
P fragmentation / vertex factorization
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\/ector'iMesons andfbVES

® Vector Meson Production

e Phi production in DIS
(Helbich, ZEUS)

e J/Psi production in DIS (low |t|)
(Bruni, ZEUS)

e J/psi or photon production at high [t], high W
(Olsson, H1+ZEUS)

Vector Meson Electroproduction at HERMES
(Borissov, HERMES, see WG F summary)

e Vector Meson Photoproduction in Heavy Ton Collisions
(Ogawa, STAR)

e DVCS
e New DVCS cross sections from HERA (Favart, H1)
e HERMES DVCS roadmap (Ellinghaus, HERMES, see WG F summary)

18/04/2004 Frank-Peter Schilling - DIS 2004 - Summary Session B 16



Py~ o
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New & data:
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Q2 dependence of R=g, /oy

J/ARPreELICHORNNANDIS
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T

W dependence VS Q2
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Looking for BFKL ...

a) J/WPsi at high |1|<30 GeV?

==
- =
T

=
=

-
T —r— T

do(yp — JiyY)idt [nbiGeV?|

=
=
T

Data H1

BFKL LL (fixed o)
BFKL LL + NL (fixed o}
BFKL LL + NL {running o)
DGLAP LL

b) Photon production

at [t|<35 GeV

(pb / GeV?)
=)

do,  / dt

-
(=]

&  H1 Preliminary
s | | BFEL {'ﬂ;-l:l.'l 7
mmm LL BFEL (& =0.18)

i || BFKL (@ =0.15)

0.1 < % < 0.7 % 107

Vs < 0016

175 = W = 247 GaV

10 15

(N.B. Similar conclusions from ZEUS J/V¥ for |t]<7)
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P

- Very clean process (no VM WF!)
- Fully calculable in QCD
- Sensitivity to GPD's

G (yp —vp) [nb]

Dominant theor. Uncertainty: t-dep.!
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Need to measure (e.g. H1 VFPS)
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o H1 DVCS

_ Freund st al.
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Dilfraction;at the EVATIRON

® Diffraction at CDF
(Terashi, CDF)

® Diffraction at DO
(Edwards, DO)
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a) From single to non diffractive ratio: b) From double/single diffr. Ratio:
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‘ RURIT EXCIUSIVE dijets)X:

Calrcn‘ing diffractive Higgs models for the LHC ...

jet  Exclusive DPE
et Dijet production

CDF Run Il Preliminary

g A S0, (Prescale 230)

: E[ = o DPE = SO+ GAP(8.5<n_, <7 5) |Prescale 5)
% 1{] ++ - OFE = S0C + G.*.P'pl;E'.E-dTl:._i?.S:l iFragcale 5
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E 10 o +++ [] Energy Scale Uncertainty
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First look at

X. production
COF Run 2 Preliminary « data
4_1”"”'” r | —FakeEwt
35F _j_
3t 10 events:
25
2t == Exclusive
i 0
1-5_ i X, (= J¥+y)
ﬂ; candidates
u a s a9 3 5 _I. ..... ‘

28 3 32 34 136

Di-muon + photon invariant mass (GeV)

Need more data ...
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=2l New Forward| Proton Detectior

ﬁ-ﬂ'——h—p

o b o b

D, D, ° A SA %%0ol pg = Initial measurement of
1 1 .
—— — : —t Elastic t slope:
59 57 33 23 0 23 33
+ Dipole Spectrometer * Quadrupole Spectrometers
+ inside the beam ring + surround the beam: up, down, in, out
in the horizontal pl = use quadrupole magnets (focus beam) o - Fp—— =
. ILTSE 3ipcg;§0nrlaagrp:;ne + also shown here: separators (bring beams o 0 RN FIREL Nl
(bends beam) together for collisions) w’_1 T, g 0B
A total of 9 spectrometers composed of 18 Roman Pots : :Ez G, 5;::
Now both CDF and DO have roman pots and g« ™. ...
. . . . 10
are actively pursuing broad diffractive N
physics program N
w8006V iy SiiRan .
Many DO Run-I diffractive results already *. BT -
i i i i 1 u@ 0.2 0.4 0.6 a.8 1 1.2 1.4 L 1.8 ﬂl
using rapidity gap selection P
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FUttrEe; OppertURItEs

® The new H1 Very Forward Proton Spectrometer
(Janssen, H1)

® Forward and Diffractive Physics at the LHC
(Boonekamp, ATLAS,;
Tasevsky, CMS;
Deile, TOTEM)
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Eoncllsions

® Precise HERA and TEVATRON data available

® Consistent picture of inclusive diffractive DIS and
DIS final states in terms of NLO diffr. Pdf's

® HERA photoproduction vs TEVATRON?

® VM and DVCS to constrain gpd's and map out soft-hard
Transition

® Future: Significant more HERA Run-2 (incl. H1 VFPS) and
TEVATRON data

® Challenging forward detector+physics programs at LHC
(ATLAS, CMS+TOTEM)
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