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| introduction I

o different theoretical predictions for the dependence
on kinematic varibales of the differential cross sec-

tions

— phenomenoclogical model:
Regge theory — pomeron exchange

— perturbative QCD calculations

e which is the appropriate description at HERA
energies (W,, =~ 100 GeV) ?

e analysed decay modes
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e study transition region from soft to hard physics on

two scales:

mass of the vector meson
virtuality of the photon Q2



‘kinematics and production mechanisms I

e Regge model - pomeron exchange (VDM)
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‘dependence on kinematic variables I
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e decay angular distribution
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Icommon analysis cuts I

e exact two charged tracks in central tracker
with unlike signs, fitted to the primary ver-
tex ( + 1 track for the scattered electron)

¢ no additional energy deposition in calorime-
ters

e forward cuts against proton dissociation
no signal (above noise) in forward detectors:

— proton tagger (+24 m)
— forward muon system = My < 1.6 GeV
— forward part of LAr

e t cut:

lt| < 0.5—0.6 GeV?
o for high Q? events:
— good electromagnetic shower in back-

ward calorimeter

— associated hit in backward track cham-
ber

— cut against radiation:
Zé E; — Pz > 45 — 48 GeV



‘mass signals in photoproduction I

o p! = w'x
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‘photoproduction cross sections I
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- A fixed target

e light vector mesons described by soft pomeron

e J/¥ steeper rise — 'hard’ pomeron



pQCD description of J/¥ photoproduction
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e Ryskin model with MRS(A’) parametrisation of the
gluon density agrees well with the data
(normalisation uncertain — compare shape only)

e hard scale due to large charm quark mass
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lt distribution in photOproductionI
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‘decay angular distributionl
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lphotoproduction of ¥(2S) mesons I
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| p° electroproduction with proton dissociation I

proton dissociation with forward detectors — My >1.6GeV
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‘Ww dependence p° vs. J/¥ at high Q° I
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— new E665 result (at @2 =~ 6 GeV?) indicates
consistency with soft pomeron

e J/¥ : same as in photoproduction



le dependence p° vs. ® I
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|t dependence at high Q? I
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levolution of the t slope at high Q> I
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‘Qz dependence at high Q? I
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| ldecay angular distribution at high @? I
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‘p’ signal at high Q? I
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p(1450) and/or p(1700) ?
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Itest of a factorisation hypothesis I
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| conclusion I

e photoproduction

slow rise of o, with W.,, for the p® well described
by soft pomeron

steeper rise for the J/¥, now seen from HERA
data alone
— best evidence yet for ’hard’ pomeron

p® and J/¥ consistent with SCHC
shrinkage observed for p° ( indication for J/¥ 7)

e high Q2

® and J/V show steepms rise with W, at high Q?
but still depending on low energy data

situation unclear for the p°

— nced W, dependence from HERA data alone

same for shrinkage

p° and ® are predominantly longitudinaly polari-
zed

clear signal of ¢ at high Q°
unclear whether it consists of one or two reso-
nances

p° electroproduction with proton dissociation shows
much flatter t dependence

e what can we learn from p’ and ¥’ production ?



Ireconstruction of kinematic variables'
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