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Exclusive diffraction 1n the D1pole Model

T/, ¢, v

o r >

y*p—Vp ’
do = — | o p—>Vp‘
drs 167
p/A p/A
f=—A°
i N
APV (xp, Q2 A) = szmer d [dzb(‘P*‘P)(r DI([1 = 2lrA)e 5 =L (. 1. by
A d2b
85
dO'qq § dO'qq — 9211 7T2 2 2 2 T b
de/\ O 2b — €Xp _2NCT as(p)zg(z, w)T'(b)
bSat
do.ngsat 2
gf) = ;—Crzas(MZ)xg(w,MQ)T(b)

N
r/ 2



H. Kowalski, L. Motyka, G. Watt, Phys.Rev.D 74 (2006) 074016, arXiv: hep-ph/0606272

Exclusive diffraction in the Dipole Model
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Exclusive diffraction in the Dipole Model
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The nucleus thickness
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Naively, use a Woods-Saxon distribution:
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The nucleus thickness
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The nucleus as a collection of nucleons

TT, Thomas Ullrich
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Independent scattering approximations:
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The nucleus as a collection of nucleons

TT, Thomas Ullrich
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Hotspot model for incoherent ep-scattering
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A-A UPC at the LHC & RHIC

TT: SciPost Phys.Proc. 8 (2022) 148
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Even though coherent events dominate, the large
| | tails have a significant effect on the cross
sections!

Subnucleon structure becomes important for

17| > 0.2 GeV?
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STAR Collaboration, e-Print: 2311.13632 [nucl-ex]
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Hotspot model: Non-perturbative phenomenology. Only valid for | 7| <

What about larger | 7| ?
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Hotspot Evolution
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Hotspot Evolution

We consider a parton shower-like evolution based on resolution, where a hotspot may split into two
as the resolution increases.
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Hotspot repulsion:
15 J. L. Albacete, H. Petersen, A. Soto-Ontoso, Phys. Lett. B 778 (2018)
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Hotspot Evolution
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Models can describe all data points for
1] > |1,| = 1.1 GeV* with only one extra

parameter «.

Checked that description unchanged for
11,| € [0.8,1.2] GeV?

Sources of event-by-event fluctuations:
Number of hotspots

Hotspot Width
Normalisation

Saturation?
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Hotspot Evolution
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Hotspot Evolution
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Saturation Scale
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Saturation Scale
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Summary & Outlook

We have developed a “classical evolution” of the hotspot model to large | 7| using ¢ as
a parameter of resolution. 7(b) — T(I;) — T(l;, 1)
We can describe the entire t-spectrum with 1 extra parameter
For large | #| the physics is perturbative, in principle possible to calculate the hotspot
shape and splitting function from first principle (0 extra parameters)
Then, the parameters of the initial state (hotspot model) can be constrained from the
large || evolution (N, B, B, ...)

Further measurements possible at the EIC:
Different final states p, ¢, J/y

Different initial states, p, Ca, Zr, Pb
Multidimensional in ¢, W, Q?



