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Experimental support for a new h1 resonance
around 1830 MeV and theoretical backing from the

vector-vector interaction; Prediction of I=1
molecular states of DD̄∗ and D∗D̄∗ and relationship

to the Zc(3900) and the claimed Zc(4025).
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Abstract content
The BES data on the $J/\psi\to\etaKˆ0\bar{K}ˆ0reactionshowaclearenhancementintheKˆ0\bar{K}ˆ0massdistributionclosetothethresholdofthischannel.SuchanenhancementisusuallyasignatureofaL =
0resonancearoundthreshold, whichinthiscasewouldcorrespondtoanh1statewithquantumnumbersIˆG(Jˆ{PC})=0ˆ-
(1ˆ{+−}).Astatearound1800MeV resultsfromtheinteractionoftheK\bar{K}usingthelocalhiddengaugeapproach.W eshowthatthepeakobservedinJ/\psi\to\etaKˆ0\bar{K}ˆ0naturallycomesfromthecreationofthish1statewithmassandwidtharound1830MeV and110MeV, respectively.Asecondanalysis, modelindependent, corroboratesthefirstresult, confirmingtherelationshipoftheenhancementintheinvariantmassspectrumwiththeh1resonance.AfterdiscussingtheOZIsuppressionofonelightmesonexchangeintheinteractionofDˆ\bar{D}ˆwithisospinI =
1, westudythecontributionoftwopionexchangetotheinteractionandtheexchangeofaheavyvectorJ/\psi.W efindthislattermechanismweakbutenoughtobarelybindthesysteminJ =
2withamassaround4000MeV, whiletheeffectofthetwopionexchangeisanetattractionbutweakerthanthatfromJ/\psiexchange.W ediscussthisstateandtrytorelateittotheZ_c(4025)state, abovetheDˆ\bar{D}ˆthreshold, claimedinanexperimentatBESfromandenhancementoftheDˆ\bar{D}ˆdistributionclosetothreshold.T ogetherwiththeresultsfromarecentreanalysisoftheBESexperimentshowingthatitiscompatiblewithaJ =
2statebelowthresholdaround3990MeV, weconcludethattheBESexperimentcouldbeshowingtheexistenceofthestatethatwefindinourapproach.AtthesametimewestudytheinteractionofD
\bar{D}ˆintheisospinI = 1channelinthelightofrecenttheoreticaladvancesthatallowtocombineelementsofthelocalhiddengaugeapproachwithheavyquarkspinsymmetry.W efindthattheexchangeoflightqqbarisOZIsuppressedand, thus, weconcentrateontheexchangeofheavyvectorsandoftwopionexchange.T helatterisfoundtobesmallcomparedtotheexchangeofheavyvectors, whichthendeterminesthestrengthoftheinteraction.AbarelyD
\bar{D}ˆboundstatedecayinginto\eta_c\rhoand\pi J/\psiisfound.AtthesametimewereanalyzethedataoftheBESIIIexperimentoneˆ+eˆ−\rightarrow\piˆ\pm
(D \bar{D}ˆ)ˆ\pm, fromwhereaZ_c(3885)statewasclaimed, associatedtoapeakinthe(D \bar{D}ˆ)ˆ\pminvariantmassdistributionclosetothreshold, andwefindthedatacompatiblewitharesonancewithmassaround3875MeV andwidtharound30MeV.W ediscussthepossibilitythatthisandtheZ_c(3900)$
state found at BESIII, reconfirmed at 3896 MeV at Belle, or 3885 MeV at CLEO, could all be the
same state and correspond to the one that we find theoretically.
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