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What would a fixed target program at the EIC have which is new?

 Polarized beams

e eM+A™M and pM+AM
measurements in same experiment

Quark-Gluon Plasma

* Better insight! Better data
management!
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Some thoughts

* Fixed target— higher luminosity, better for rare probes (could be an advantage)

* RHIC BES fixed target did not us p+A. Also might be nice to reproduce some p+A,
A+A for consistency, systematic uncertainties

* Rare probes which we’re better at measuring with current detectors: high pr photons!
Lambdas!

* RHIC’s strength has always been its versatility. Would be really nice to have system
scan, look for collective motion.
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Origin of hydrodynamic response

0.100

£2(J7)
I

- Pb+d
0.075 F

v/ SNN = 71 GeV

_0.025 F 202
) ~——— \\ ,,

_ X /
—0.050 \/
—0.075 | trans. pol. J* =0

————— trans. pol. J* = +1
—0.100 N M O R N S T R N (T T
10 20) 30

N2 < 5 < 5)

VUal ")

0.006

L pr €0.2,3] GeV, 5 € [2,5]

4L Pb+d . /san=T1 GeV

trans. pol. J* =10

[ 77 trans. pol. J* = +1

. s
https://scroll.infarticle/857298/are-cats-liquid-
answering-this-question-won-me-an-ig-nobel

1 Heikki Mantysaari, Bjorn
1 Schenke, Chun Shen,
1 Wenbin Zhao

| arXiv:2509.00511
| Heikki Mantysaari,

g Quark Matter 2025
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“Hydrodynamic response to initial-state geometry predicts a distinct sign of v2

correlated with the deuteron's polarization states, providing a clean test case for
elucidating the collective origin in small collision systems.”
PYTHIA predicts opposite signs
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Vortex rings from asymmetric
heavy-ion collisions

* Understanding the initial stages of a proton-nucleus interaction is a
fundamental problem of the field

. Heavy—ion / hycfrodynamic treatment: initialize energy-momentum
tensor at a time T in which the system is sufficiently thermalized

...but with which conditions?

Assuming no initial transverse flow, two cases act as limits
for the longitudinal flow:

* Bjorken flow: v « z, initial longitudinal flow does not
depend on transverse position

*  Matter [overlap)-dependent flow: at each transverse
position, ¥ tracks the matter imbalance going in each
? direction: flow depends on transverse position

Vortices laid out with c:y|indric:a| symmetry: “vortex rings”

Oua Viatter 2025 — search for angular momentum carried to final state

G|

ttps://arxiv.org/abs/2509.00512
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(macroscopic)

| |
VO rte X R I n g S Vortex rings: what they are and where to find them

* Measure with A

* Work did not include
polarized beam
S = 0: bjorken flow f = I'matter overlap’
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Thermal Radiation Performance Studies
Pb-Pb at for 2, 1, 1 month data taking
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Heavy Ion Physics in this region
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Search for baryon junctions

In nuclei, 99% of the matter
mass is generated by the
strong interaction

What is the dominant feature
In all these snapshots?

Zhangbu Xu

HIGH X
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Search for baryon junctions

In nuclei, 99% of the matter
mass is generated by the
strong interaction

What is the dominant feature
In all these snapshots?

Zhangbu Xu

HIGH X https://felinefancy.co.uk/blogs/news/what-is-a-group-of-cats-called
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Measurements of quark baryon number?

 Textbook picture of a proton
* Lightest baryon with strictly conserved baryon number
« Each valence quark carries 1/3 of baryon number
* Proton lifetime >1034 years
* Quarks are connected by gluons

* Alternative picture of a proton
* Proposed at the Dawn of QCD in 1970s
A Y-shaped gluon junction topology carries baryon number (B=1)
The topology number is the strictly conserved number
Quarks do not carry baryon number
* Valence quarks are connected to the end of the junction always

* Neither of these postulations has been verified experimentally

[1]: Artru, X.; String Model with Baryons: Topology, Classical Motion. Nucl. Phys. B 85, 442-460 (1975).
[2]): Rossi, G. C. & Veneziano, G. A; Possible Description of Baryon Dynamics in Dual and Gauge Theories. Nucl. Phys. B 123, 507-545 (1977)

Zhangbu Xu
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Z h an g b u X u https://www.reddit.com/r/cat/comments/nsdtma/

how/_my_brothers_three_cats_were_found_asleep_this/

Chrlstlne Nattrass (UTK), Exploring a fixed target program at the EIC, 9/30/25

19



System scan at low energy?

Perturb the initial condition and observe the final-state responses, potentially with a large
lever arm to probe the dynamics at similar volume. AGS is a unique facility for this
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Summary of Ideas

* (Polarization-dependent)
hydrodynamics (p+A)

* Vortex rings (p+A)

* Therma
* Baryon

junctions (p+A, A+A)
. System scan (p+A A+A

radiation (p+A, A+A)
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Ti’ie caldid

ﬁ’ not me, ok Mo
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Backup



e-beam energy (GeV) | p-beam energy (GeV)
18 275
10 275
10 100
D 100
D 41

* EIC fixed target energies per nucleon pair: 8.87,
13.77, 22.75 GeV

e AGS:2.72-6.67 GeV AGS pA VS 2.72-6.67 GeV
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