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ABSTRACT

¢ Saturation effects change the nuclear spatial density
profile at small-z

¢ Exclusive vector meson production in UPCs and at the
EIC can probe that

e J/1 spectra from LHC sensitive to this effect

e EIC can also access the potentially deformed structure
of light and nuclei at small-z

1 Diffractive DIS

No exchange of quantum numbers (color)

e(l) + A(P) —e(l') + A(P) + J/¥(Py)
el

Py

t=(P'—P)?
Divide events into two categories:

e Coherent diffraction
Nucleus remains intact, probes average structure

do

E ~ |<A(Z']P>, Q27 t)>N|2

e Incoherent diffraction
Nucleus breaks up, sensitive to structure fluctuations

do

(A, @ 0Py — [(Alze, @, ) 5]

A: Diffractive scattering amplitude
()n: Average over target configurations

Can be measured in Ultra Peripheral Collisions and at the EIC

2 Diffraction in dipole picture

j"vvJQ

1. v* — ¢q splitting: QED, photon wave function ¥
2. Dipole-target scattering (QCD): oqjp
3. Dipole — J/¢ (QED+modeling), J /¢ wave function ¥y
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A = /—t: Transverse momentum transfer, conjugate to b
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Coherent J/y) spectra at the LHC
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¢ Non-linearities (saturation) significantly modify the
shape measured by the p2. distribution

— Preferred by the ALICE data

— Form factor = linearized calculation (no saturation)
e Interference important only at very low p7.

* Non-zero photon k; removes the diffractive minima

6 Deformations at the EIC: Uranium
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e Deformed nucleus:
R(0) = Ro[1 + 3Y3(0) + B3Y3(0) + 51Y(0)]

¢ Is the small-z gluon distribution similarly deformed?
Necessary input e.g. to simulate U+U

e Incoherent vy + U — J/¢ + U* at the EIC:
Different ¢ ranges sensitive to different /3;

e EIC can extract small-z deformations!

4 Incoherent ]/ spectra at the LHC
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e ALICE [t| spectra (2305.060169) prefers fluctuating nu-
cleon substructure (MS-hs), not round nucleons (MS-p)

Large nuclear suppression

—— CGC + shape fluct
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e Significant nuclear suppression: linearized calculation
aty = 0 predicts do/dy ~ 10 mb

¢ CGC calculation: less suppression aty = 0 (z, ~ 6-107%)

e With substructure overlapping hot spots = stronger
suppression (more saturation)

7 Deformations survive to small-x

y+U > JW + U*
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e Cross section ratios initialized with different /3, differ af-
ter 2 orders of magnitude of IMWLK evolution

* Expect deformations to survive to small-z

8 Deformations at the EIC: light ions

(] L
10t 5
T10
[T ]
G 10 1
S Ey+ X >+ X N\ =
kS FCoherent Incoherent \ 3
5 10 — 2Ne,PGCM % \¢/ E
20Ne A fslel)e, Spherical % / 3
° ; e } } } ; g
Ke) 20, 16 E
9 3 —_®Ne, PGCM/°0 3

e 22 ---- ®Ne, Spherical /"

16 <
O 8 1.5 —, T

£ T

®

Neon ~ O + «

0.02 004 006 008 01
It [GeV?

e Extra alpha cluster increases long distance scale fluctua-
tions = oM around —t ~ 0.02...0.06 GeV?

Much larger effect than simple A scaling visible at large
—t ~ short-scale fluctuations

EIC can constrain the non-trivial shape of light ions!




