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Spectrum of charmonium system and beyond
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Transition form factor y*~* to S-wave (c€) bound system
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Light-front wave functions from the rest-frame

Rest-frame wave functions for J = 0:
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S-wave light-front wave function for J =0
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Normalized transition form factor at on-shell point
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Electron-ion collisions
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oTT cross-section for one virtual photon
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Differential distribution in photon virtuality
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Differential distribution in 7. rapidity
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Differential distribution in 7. transverse momentum
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Hadroproduction of 7.(1S,2S) via gluon-gluon fusion
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Summarize

® We derived the transition form factor for two off-shell photons F(QF, @3).

® \We estimate the rapidity, transverse momentum, and Q? distributions
considering the energy configurations expected in the future electron-ion
colliders at the BNL(USA), CERN and in China.

® Qur results indicate that the electron-ion colliders can be considered as an
alternative and provide supplementary data to those obtained in ete™
colliders.

® The results derived in this paper indicate that the cross sections for the
future electron-ion colliders are of the order of 0.1-60 nb



