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Goal or question

§ With Detector I at IP6 as the default, what are the physics 
opportunities for Detector II at IP8?
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References

§ Shamelessly use figures/plots from these references
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EIC Scientific Pillars

4

v Quantum Imaging of protons and nuclei

v A new form of matter - color glass condensate

v Particle propagation in cold nuclear matter 



Kinematics coverage

§ Examine the science requiring high luminosity at low to medium 
center of mass energies (20 to 60 GeV) 
§ Complimentary to high CM energy (140 GeV): constraints at high x and 

relatively smaller Q

§ Such a region is also essential for EIC scientific goals
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Quantum imaging

§ Wigner distributions: a quantum version of phase-space distribution
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GPDs
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TMDs: Collins effect
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TMDs: Sivers effect
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TMD evolution

§ Just like collinear PDFs, TMDs also depend on the scale of the 
probe = evolution
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TMD evolution: low vs high Q

§ On one hand, we need large enough Q to make sure TMD 
factorization work, need both small Q and large Q data to better 
constrain the TMD evolution
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Aybat, Prokudin, Rogers, PRL 2012
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Another example

§ Lambda polarization in SIDIS
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Kang, Terry, Vossen, Xu, Zhang, 2108.05383, PRD 22



x ⌧ 1x ⇠ 1

Color Glass Condensate
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§ A dilute system
§ Probes interact 

independently

§ A dense system
§ Probes interact 

coherently
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Rapid recent progress in the field
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Courtesy of Farid Salazar, 2022



Key questions

§ Where and how does the transition from a dilute parton system to 
a saturated gluon-dominated state occur?

§ What are the properties of such a dense gluon regime?
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Different physics at different regions??

§ Enhancement at large x and suppression at small x?
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Current theory

§ Connection among them? How to unified the formalisms?
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Transition

§ Understand how physics evolves

§ Multiple scattering expansion formalism for incoherent interaction
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Parton density increases
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A unified framework for dilute-dense dynamics 
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Courtesy of Farid Salazar, 2022



Come back: the main point

§ In order to unambiguously identify the gluon saturation region, 
one needs both low x (dense) and high x (transition) regions
§ Detector II would perfectly serve such a purpose
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Hadron propagation in nuclei

§ Nuclear TMD PDFs and TMD FFs
§ Similar to nuclear collinear PDFs idea (EKS98, EPPS16, etc)

§ Use the same TMD factorization for hadron production in e+A, except replacing 
with nuclear TMDs [via broadening parameters]
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Alrashed, Anderle, Kang, Terry, Xing, 2021

<latexit sha1_base64="FV+x5Qhj+fZ82KhB/TrkrX0wRqI="></latexit>

d�

dxBdQ2dzhd2PhT
/

Z
d2kT d

2qT fq(xB , kT )D(zh, qT )�
2(zhkT + qT � PhT )



Nuclear modification is larger at smaller Q

§ Predictions at different Q and x
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EW/BSM physics

§ Weak mixing angle
§ Data point of different CM energies can be combined, or the Q2-dependence of 

the EW parameter can be explored
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Dark matter at EIC

§ Dark matter exist (observed via gravity)

§ How to look for dark matter
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Dark photon
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Dark photon search

§ Dark photon at EIC
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Conclusions

§ There is absolutely no doubt that a second detector can offer 
additional/complimentary physics opportunities [along three 
major EIC science thrusts + also EW/BSM physics]
§ Quantum imaging

§ Color Glass Condensate

§ Cold nuclear matter effect

§ EW/BSM physics

§ Thank everyone for all the efforts from various white papers
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