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The importance of vector meson-baryon dynamics
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Abstract content
The theoretical description of meson photoproduction reactions off the proton at energies around 2
GeV requires the consideration of channels involving vector mesons and baryons together with a proper
implementation of unitarization. A clear example is provided by the γp→ K0Σ+ reaction in the en-
ergy region around the $Kˆ\LambdaandKˆ\Sigmathresholds, wheretheCBELSA/TAPScrosssectionshowsasuddendrop[1].Wehavedevelopedaunitarizedcoupledchannelmodel[2]thatincorporatesthedynamicsofthevectormeson−
baryoninteraction,whichisobtainedfromthehiddengaugeformalism.WefindthatthecrosssectioninthisenergyregionresultsfromadelicateinterferencebetweenamplitudeshavingKˆ\LambdaandKˆ\Sigmaintermediatestates.ThesharpdownfallisdictatedbythepresenceofanearbyNˆresonanceproducedbyourmodel, afeaturethatwehaveemployedtopredictitsproperties.Wealsoshowpredictionsforthecomplementary\gamma
n \to Kˆ0 \Sigmaˆ0reaction.Anothermanifestationoftheimportanceofthevectormeson−baryondynamicsmaybefoundonthein−
mediumpropertiesofthevectormesons.Wehaveanalyzedthecontributionstothevectormesonself−energiesinnuclearmattercomingfromvarioussources[3, 4].WefindthatthewidthoftheKˆmesonatnormalnuclearmatterdensityisabout\Gamma_{Kˆ*}=
260MeV whilethatofthe\omegamesonis\Gamma_\omega$=121 MeV, both substantially larger
than their free space values.
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