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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:
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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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https://www.annualreviews.org/doi/pdf/10.1146/annurev.nucl.55.090704.151526

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

o 1eE € AU T LEEIC E 7Ey e Au ' HEEIC
O 4F E,=2.5GeV 3 6F E, =18 GeV
'8 1of E, =41 GeV 3 sE E, =100 GeV
- E E E Q%> 0.5 GeV? E
—08fF E E E
S 06k i % E
= E E 2F 3
6 04F ‘ = E E
© of 3 i3 3
E L L = & T
% 3 7 3 B 7 2 4 3 10
p, (GeV p, (GeV)
< 03F o7 T T pi F 08, T =
> By e "ag EicC ] 30,y e ®pp LHeC E
> E
g 025 E. =35 GeV E 25F E. =50 GeV E
S F E,=10GeV E E E, = 2760 GeV E
£ - E == Cornell 3 20 E
E == logarithmic - o 4 E
_|0'1 5 E = Buchmuller-Tye E 15 35 IR E
o S BLFQ E E 9 ARE
ke 0.1 —— power like E 10 2.5\ B
E = = = harmonic osc. E E 2 o~ 1]
-8 0.05 = 5 1.9
r 3 E ] T 3.
E . . . 3 E h
% 2 r) 5 10 3 7} 3 10
P, (GeV) p, (GeV)

Phys. Lett.B 843(2023)138046

10/11


https://doi.org/10.1016/j.physletb.2023.138046

Summarize

® We derived the transition form factor for two off-shell photons F(Q7F, @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 the cross sections for the future
electron-ion colliders are of the order of 0.1-60 nb
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