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Charmonium HybridsCharmonium Hybrids
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OGE (one gluon exchange)                    OGE (one gluon exchange)                    

Hybrids (                )Hybrids (                )
is forbidden (exotic states) foris forbidden (exotic states) forpcJ

0 ,0 ,1 , 2 ,3 ...−− +− −+ +− −+

3, ...qqg q g

( ) 4
3

s
ccV r br

r
α

= − +



PProton roton ANANtiproton annihilation tiproton annihilation 
experiment at experiment at DADArmstadtrmstadt
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PANDA for exotic mesonPANDA for exotic meson

The associated state The associated state 
could have exotic could have exotic 
quantum numberquantum number

How large is the cross How large is the cross 
section?section?



The Model of The Model of 0pp ψπ→

two vertex in this diagramtwo vertex in this diagram

13.5ppg π ≈ ?ppg ψ =



Why this model works?Why this model works?

*N p p pψ π+→ + → + +



vertexvertexppψ



Cross Section resultCross Section result

The data points are The data points are FermilabFermilab measurements of the cross measurements of the cross 
section for                                    section for                                    0pp Jπ ψ→



angular distributionsangular distributions

E from 3.2 to 5.0 E from 3.2 to 5.0 GeVGeV by 0.2              E from 3.4 to 5.0 by 0.2              E from 3.4 to 5.0 GeVGeV by 0.2by 0.2



FutureFuture

polarization predictions
include baryon resonances
include        form factorinclude        form factor
calculate         coupling constantcalculate         coupling constant

ppψ
ppm
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