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t = 4-momentum 
transfer of the proton

Q2 = 4-momentum 
transfer of the electron

W = center of mass energy 
virtual photon + proton

J/Ѱ electroproduction in 
electron-proton collisions
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JLab PAC 39 Proposal: Near Threshold
Electroproduction of J/Psi at 11 GeV (SoLID)



Total J/Ѱ photoproduction 
cross section at SoLID
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JLab PAC 39 Proposal: Near Threshold
Electroproduction of J/Psi at 11 GeV (SoLID)

(SoLID)

Ee = 11 GeV
Ep = 0 GeV
√s = 4.8 GeV



Total J/Ѱ photoproduction 
cross section at CLAS12

4
JLab PAC 39 Proposal: Timelike

Compton […] with CLAS12 at 11 GeV

cover threshold to W = 4.5 GeV



The Electron Ion Collider


JLEIC5

Ee 
(GeV)

Ep 
(GeV)

√s 
(GeV)

5 50 31.6
10 100 63.2
20 250 141



What can an EIC contribute?
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DIS kinematics-
range accessible by EIC



J/Ѱ and Upsilon production 
near threshold at the EIC?
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SoLID
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S. J. Brodsky et al,
Phys. Lett., B498:23, 2001

EIC

M = m�
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J/Ѱ and Upsilon production near 
threshold at the EIC?

Use SoLID event generator for J/Ѱ 
production near threshold.

Thanks Zhiwen Zhao
and Xin Qian!

Adapt for EIC: Use mJ/Ѱ or mY, 
simulate as ‘fixed target’ and boost final 

state particles.

Run simulations for EIC luminosity and 
detector acceptances.

Reproduce SoLID plots (Ee = 11 GeV).



SoLID event generator


9 from Xin Qian



SoLID Experimental Layout


10JLab PAC 39 Proposal: Near Threshold
Electroproduction of J/Psi at 11 GeV (SoLID)



Reproducing SoLID plots
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JLab PAC 39 Proposal: Near Threshold
Electroproduction of J/Psi at 11 GeV (SoLID) electro-production, 11 GeV



Reproducing SoLID plots
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electro-production, 11 GeVJLab PAC 39 Proposal: Near Threshold
Electroproduction of J/Psi at 11 GeV (SoLID)



Reproducing SoLID plots
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JLab PAC 39 Proposal: Near Threshold
Electroproduction of J/Psi at 11 GeV (SOLID) electro-production, 11 GeV



Reproducing SoLID plots
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JLab PAC 39 Proposal: Near Threshold
Electroproduction of J/Psi at 11 GeV (SOLID) electro-production, 11 GeV

-tmax

-tmin



Reproducing SoLID plots


15JLab PAC 39 Proposal: Near Threshold
Electroproduction of J/Psi at 11 GeV (SOLID)



Reproducing SoLID plots
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SoLID proposal

JLab PAC 39 Proposal: Near Threshold
Electroproduction of J/Psi at 11 GeV (SOLID)



Reproducing SoLID plots
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SoLID proposal

Multiply event weight
by 1./4000.

JLab PAC 39 Proposal: Near Threshold
Electroproduction of J/Psi at 11 GeV (SOLID)
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500 GeV

11 GeV

10 TeV50 GeV

corresponding √s  
‘e5xp50’

Using SoLID event 
generator at EIC √s

corresponding √s  
‘e20xp250’



19

Measuring Upsilon (and J/Psi) production near 
threshold at the EIC seems like an exciting 

opportunity- kinematics coverage looks promising!

Using SoLID event generator for 
EIC is work in progress:


➡ SoLID acceptance looks 
mostly good (need to 
understand remaining 
discrepancies).


➡ Need correct event weights 
(cross section).


➡ Need to implement boost of 
final state particles for EIC.

SoLID

M = mJ/�

EIC

M = m�
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Additional Slides
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ratio ~ 0.0015  
at W = 100 GeV 

M. Hentschinski,
arXiv:1611.06165v1

J/Ѱ and Y at other experiments




Reproducing SoLID plots
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electro-production, 11 GeVJLab PAC 39 Proposal: Near Threshold
Electroproduction of J/Psi at 11 GeV (SoLID)



Reproducing SoLID plots
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electro-production, 11 GeVJLab PAC 39 Proposal: Near Threshold
Electroproduction of J/Psi at 11 GeV (SoLID)


