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Exotic Hadrons
● Plethora of quarkonium-like states observed 

since 2003 which do not fit into conventional 
qqbar models. 

X(3872) - large isospin violation
Y(4260) - no observed open charm decays
Z(3900) - charged, charmonium-like state

For reviews of XYZs see e.g.:
A. Hosaka et al. [arXiv:1603.09229]
N. Brambilla et al. [arXiv:1907.07583]
F-K. Guo et al. [ arXiv:1912.07030]

● Ambiguous interpretation of signals:

Multi-quark resonances, hadronic molecules, 
hadrocharmonia, kinematic singularity, hybrid



Exclusive photoproduction

● Constrained kinematics means precise 
determination of production 
mechanism
No additional particles in the final-state eliminate 
possibility of triangle singularities. 

None of the XYZ’s have been observed in photon-induced reactions

● 2→2 reactions very well understood with 
effective Lagrangian techniques and Regge 
phenomenology
Couplings for all the main exotic candidates fixed 
with available experimental data: decay widths, 
VMD, etc.



Exclusive photoproduction
Most relevant for EIC energies include the Y and Z states.

JPAC [arXiv:2008.01001] 

Y(4260) Z’s [Near Threshold] Z’s [High Energy]



Semi-inclusive production

Inclusive production at high energies 
known from Regge phenomenology.

Less constrained kinematics, but much 
larger cross-sections compared to the 
exclusive reaction. 

Follow-up JPAC publication in 
preparation. 



Spectroscopy @ EIC Working Group

See SNOWMASS 2021 LOI’s:

Justin Stevens (convener) and Alessandro Pilloni

● RF7_RF0-090 - Hadron Spectroscopy at the EIC
● RF7_RF0-120 - XYZP spectroscopy at a charm 

photoproduction factory

As well as talks by:



Thank you!


