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Spectrum of charmonium system and beyond
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JPC = 0= - pseudoscalar ; 07+ - scalar ; 1=~ - vector ; 11+ - axial vector J
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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:

3 1 Ai o+ U(P) 4
V.2(p) = —=&5' Dica €5 —— L
2 P 47
RN
spin—orbit radial
where O =

I spin-singlet, S = 0, L = 0.
spin-triplet, S =1,L = 1.

mapping rest frame momentum to
light-front representation:

F=(ki,k:)=(ki,2(2z — 1)Mce),
2 Ei +m§

€T Z(1-2)"

L B e e e e B ]

n(1S)

Buchmuller-Tye
—— Cornell

T

—— logarithmic
77777 oscillator
— - power-like

o(p) (GeV ™)

uI=0,n=

1,1 YN FATY FRYN FYNTA PRSI RYTSYTATAYTYY (RTRYAVATE NYUTY FRYNE FOUTY FAYSY

Melosh-transf. of spin-orbit part:

§o = R(Z, EJ—)XQ 7§5 = R*(l - Z,—EJ_)XE)

MQ-i-ZM—I'E"-(ﬁXEJ_)

R(z,k.) =

\/(mq + zM)? + k2

O = R (z,k.)0ioaR*(1—z, —ky )(ioa)*




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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Application to electron-ion collisions
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or1(Y*y — 1c) cross-section
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Differential distribution in 7. rapidity
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7 transverse momentum distributions
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Summarize

® The transition form factor for two off-shell photons F(QZ, Q3) was
presented.

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

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

colliders.
® The results indicate the cross sections for the future electron-ion colliders
® |[EEIC~3nb
® HE EIC ~ 10 nb
® EicC~ 0.3nb
® [ HeC ~ 20 nb
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