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Collective motion at high-energy

So far, the most successful achievement of RHIC.
Evidence of parton collectivity: Ncq scaling of vz In A+A Collisions.

Initial spacial anisotropy turns into final momentum space anisotropy
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Collective motion at high-energy

e+p: hard processes dominated (jets).

No global collective behavior.
JHEP04(2020)070

e+e: no 2nd-order two-particle correlations

PRL 123, 212002 (2019)
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v+A (UPC): hard processes dominated (jets). A+A: Flow (parton collectivity) dominated

Some flow collective behavior. y
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PLB, 811, 10 December 2020, 135974
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Neutron Skin: higher-order effect
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Ultra-peripheral collision and eA at EIC

Nucleus intact 3
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Nucleus breaks up
resolved process in UPC Mvltiple neutrons resolved process in EIC

© The photonuclear interaction in UPC is similar to EIC.

Zhiwan Xu, UCLA, Aug 21 2023

o 2 types of photonuclear collisions: direct process and resolved process (y* -> hadronic states)
O Vector meson - ion interaction entails a nontrivial initial transverse geometry, which can be

computed by MC Glauber model.
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UPC flow measurement at ATLAS
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PHYSICAL REVIEW C 104, 014903 (2021)
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© In UPC: ATLAS reported the v2 (non-flow subtracted) smaller than in pp/pPb collision, and v3 on
the same scale.
o Currently no hydrodynamic/transport predictions in photonuclear collisions.
o |In agreement with the color glass condensate (CGC) calculation of color dipole + Pb.
o Glauber model over-estimate the size of 2nd-order eccentricity.

o EIC may also have a chance
o if flow exists and coalescence picture holds (first order effect)
O Neutron Rich effect and NS will affect the centrality dependence (higher order effect)
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O Precise kinematics reconstruction by a hermetic

detector.
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Advantage at EIC

o Electron-lon provides a cleaner picture than UPC.
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Current polarized DIS data:

o CERN a DESY ¢ JLab-6 o SLAC

current polarized BNL-RHIC pp data:
e PHENIX=® a4 STAR 1-jet ¥ W bosons

X% JLab-12

104

Thank you for the attention.
Questions are warmly welcomed!
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