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Dibaryons – a new state of matter?
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Abstract content
Despite their long painful history dibaryon searches (where dibaryon means a baryon number B = 2
state independently on the internal structure: genuine six-quark state/baryonic-molecule) have
recently received new interest, in particular by the recognition that there are more complex quark
configurations than just the familiar qq̄ and qqq systems. The “hidden color” aspect makes dibaryons
a particularly interesting object in QCD. A resonance like structure recently observed in double-pionic
fusion to deuteron, at M = 2.38GeV with Γ = 70MeV and I(Jp) = 0(3+) meanwhile proved to be the
so called “inevitable dibaryon” $dˆ.T oinvestigateitsstructurewehavemeasureditsdecaybranchesintothed\piˆ0\piˆ0,d\piˆ+\piˆ-
,pp\piˆ-\piˆ0,pn\piˆ0\piˆ0andpnchannelsbypdanddpcollisionsinthequasi−freereactionmode, utilizingtheW ASAdetectorsetupatCOSY.T hepndecaychannelwasmeasuredbyuseofpolarizeddeuteronsininversekinematics.T hesenewnpanalyzingpowerdataexhibitapronouncedresonanceeffectintheirenergydependence.T heSAIDpartial−
waveanalysiswithinclusionofthesedatarevealsapoleinthecomplexplaneoftheˆ3D_3partialwaveat(2380\pm10)
MeV-i(40\pm5) MeVinaccordancewiththedˆresonancehypothesis.Sinceinthedouble−pionicfusionreactionstoˆ3Heandˆ4Hethesignatureofthisresonanceisobservedtoo, itobviouslyisrobustenoughtosurviveeveninanuclearsurrounding, whichmayhaveinterestingconsequencesforthenuclearmatterunderextremeconditions.InadditiontotheW asa−
at−Cosyresultsalsothelatestresultsinthisfieldaswellastheinfluenceofdibaryonsonotherareasofphysics, includingheavyioncollisions, willbediscussed.T heenhancementinthedileptonspectrumobservedinheavy−
ioncollisionsforinvariantelectron−positronmassesintherange0.15GeV <M_{eˆ+eˆ-} <0.6GeV hasrecentlybeentracedbacktoacorrespondingenhancementinproton−
neutron(pn)collisionsrelativetoppcollisions.W hereasthedileptonspectrafromppcollisionsareunderstoodquantitatively, theoreticaldescriptionsfailtoaccountforthemuchhigherdileptonrateinpncollisions−
inparticularregardingtheregionM_{eˆ+eˆ-} >0.3GeV atbeamenergiesbelow2GeV (”DLSP uzzle”).W eshowthatthemissingstrengthcanbeattributedto\rhoˆ0−channel\piˆ+\piˆ-
−production, whichisdominatedbyt−channel\Delta\Deltaexcitationandtherecentlyfoundisoscalardibaryonicresonancedˆ*atM
\approx$ 2.37 GeV.
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