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WHAT 1S THE ODDERON?

» ...the
C=P=-1
partner of the Pomeron!

» But what is the Pomeron?
In Regge Theory it is thought to be responsible for the rise of hadronic
total cross sections at high energies.

» In pQCD:
P < 2 gluons

O < 3gluons
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» The Odderon was introduced on amplitude level (for large s) by tukaszuk
and Nicolescu, as an odd under crossing piece in the scattering am-
plitude.

crossing

pp: T'=T,+7T <«—"T=T1T,-T_  :pp

» If7T #0 =

Ao = ol —of /0 fors — oo

» But so far there is no evidence for the presence of the Odderon in
hadron hadron scattering! Though it is firmly predicted by QCD.

» On the other hand there are 3 gluon states! at least in the s-channel,
namely

o
Y

J/v — 39 — hadrons

T
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THE ODDERON AT HERA

» HERA is currently the only place to look for Odderon contributions

» There is a non-perturbative QCD model for the Odderon:

“Stochastic Vacuum Model” (SVM)

E. R. Berger et al., Euro. Phys. J C9(1999) ibid C14(2000) with pre-
dictions for HERA of

» large cross sections if the proton is excited into N*s

» The model pp distributions were implemented into an event generator
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How Do THE POMERON AND THE ODDERON SHOW UP AT HERA?Y

M — decay — nvy

! — 27y
f2(1270) —» 7970 — 4y
az(1312) —» 7'n — 4y
P TR W — 707 — 3

. W — 0y vy = by

+7?
; > ‘*\\ b1(1230)
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. AND EXPERIMENTALLY?

photoproduction (Q? < 0.01 GeV?) of the processes

ep — e€MX
L>photons

FNC / SpaCaI.i
//’"'”::::;,777777—77#» O

e—> o =
W VLQ eTag33
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simplified
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27 SAMPLE — 7!

% I « H1data E - : H1 data
< 30__ g < 201~ § \j Odderon MC gerger et al.
o i P e m® mass cut S I ; B Frria
e o
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ﬁ + S i
10

+++ . exclusive 1
- ++++++ e it e
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// H1 Limit @ 95 % CL; (W) = 215 GeV \\

in the visible t-range 0.02 < |t| < 0.3 GeV?
o(yp — ™ N*) < 49 nb

& with the SVM prediction of > 200 nb J

ICHEP 2002, Amsterdam, July 24" — 315¢ T.Berndt




4 v-SAMPLE
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LIMIT ON THE f
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With SVM predictions of
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3 7-SAMPLE — w
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7 S

o(yp = wp) = (1.3+£0.2+£0.2) ub
b= (10.54+1.240.5) GeV~*

at (W) = 200 GeV as expected!

s 7
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5 v-SAMPLE — wm
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wid — CROSS SECTION

events
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7

to be compared with a 0.2 ub NR-contrib from PyTHIA and 0.7 ub exclusive b; as extrapolated

First measurement at HERA!!! \\

o(yp — wr’X) = (1.0+£0.24+0.2) ub
at (W,,) =200 GeV

\\

from low E /J
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SUMMARY

The Pomeron is there as expected No Odderon-contribution seen!!!
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In a first search for O-contribution in an

E. R. Berger

> 200 nb
190 nb
21 nb

So far, no explanation in npQCD
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