
EIC Research

R&D and Detector Phase Physics Scope of Research
Participants since 2013, Until FY21 funded by the 
generic R&D Program
Scope: Characterization of MCP PMTs for  the 
EIC Cherenkov detectors (eRD14): B-field 
performance; cross talk, uniformity
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P h o te k MA PMT 2 5 3 a n d 
Photonis XP85122-s-hice are 
viable candidates for B ≦ 2 T 
and normal incidence. Relative 
orientation in the B-field is 
important.

Photek MAPMT253

Photek MAPMT253

Photonis XP85122-s-hice 

Gluon Imaging of Light Nuclei via Coherent 
J/ψ Photoproduction 
Builds on techniques we have developed for deuteron in 
past research and is a natural extension of our current 
research with CLAS12: PR12-11-003B: Study of J/ψ 
Photoproduction off Deuteron

Near-Threshold J/ψ Production off Deuteron

The t-dependence of the cross section can 
provide access to the deuteron gluonic 
structure (gluon form factor)

Ethr=5.66 GeV →|tmin|=3.31 (GeV/c)2 

E=11 GeV →|tmin|=0.26 (GeV/c)2

Coherent Photoproduction

Hard scale set by the     distance 
r⊥∼1/mc=0.13 fm. Probe is hard for 
all Q2.

cc

GPD Based Description, |t| ≤ 1–2 GeV2

dσ
dt
~| Fgg (x1, x2,t,µ

2 ) |2= 1
(1− t /m2g

2 )4

Universal Fgg expected, 
independent of µ2; m22g~1 GeV2

L. Frankfurt and M. Strikman, Phys. Rev. D 66, 031502(R) (2002).

J/ψ region: Photoproduction near threshold 13
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• Kinematics near threshold → Talk Meziani

Large |tmin|, up to 2.2 GeV2

Large longit. momentum transfer x1 − x2 = ζ

• Reaction mechanism near threshold

GPD-based description at t ∼ 1–2 GeV2

and large skewness: Two-gluon form factor
Frankfurt, Strikman 02

Hard scattering mechanism, cf. high–t FFs
Brodsky, Chudakov, Hoyer, Laget 01

Can be tested with JLab 12 GeV!

• Theoretical questions

Behavior of two–gluon form factor?

Correlations in nucleon LCWF?

ς = x1 − x2
Large skewness

Unique opportunity for first 
glimpse at nuclear gluon 
distributions prior to EIC 

PR12-11-003B: Study of J/ψ Photoproduction off Deuteron
M.D. Baker, A. Freese, L. Guo, Ch. Hyde, Y. Ilieva, B. McKinnon, P. Nadel-Turonski, 
M. Sargsian, V. Kubarovsky, S. Stepanyan, N. Zachariou, Zh.W. Zhao

Invariant Mass e+e-  (GeV/c2 )

ev
en
ts

All data from Spring 2019

• Q1: Impact of experiment remains as high as in 2018 (originally 
proposed)
• The question about PC pentaquark signal in photoproduction 

remains unresolved. Neutron channel is critical given that no 
positive signal in the proton channel has been reported from 
Halls D and C.

• Experiment remains the sole near-threshold exclusive study 
worldwide of re-scattering and coherent physics. 

• Q2: Data analysis
• Inclusive yield (Spring 2019 data) ~450 J/ψ (e+e-).  Analysis is 

in progress for the exclusive channels.
• Pentaquark study: received only 11% of requested 90 days due 

to energy drop. 
• Coherent and incoherent study: received only 22% of 

requested 90 days due to energy drop.
• Eb≧10.6 GeV is crucial for all of the J/ψ research.
• The complete data are essential for the extraction of 

differential cross sections needed to deliver the physics goals 
of experiment. 

e+e− :
~ 450 J/ψ

ed→ e+e−X

Q3: No request for reconsideration of allocated beam time or assigning scientific ranking (remains Run Group 
Proposal).  
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structure (gluon form factor)
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J/ψ region: Photoproduction near threshold 13
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• Kinematics near threshold → Talk Meziani

Large |tmin|, up to 2.2 GeV2

Large longit. momentum transfer x1 − x2 = ζ

• Reaction mechanism near threshold

GPD-based description at t ∼ 1–2 GeV2

and large skewness: Two-gluon form factor
Frankfurt, Strikman 02

Hard scattering mechanism, cf. high–t FFs
Brodsky, Chudakov, Hoyer, Laget 01

Can be tested with JLab 12 GeV!

• Theoretical questions

Behavior of two–gluon form factor?

Correlations in nucleon LCWF?

ς = x1 − x2
Large skewness

Unique opportunity for first 
glimpse at nuclear gluon 
distributions prior to EIC Current EIC Effort: kinematics studies, event 

generator development, simulations
10 GeV × 100 GeV  

-0.2 ≦ t ≦ 0 GeV2 
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No practical impact 
o f t h e b e a m 
crossing angle (ca) 
for the detection 
o f t h e r e c o i l 
nucleus.


