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What do we know about the physics we are interested in ? (In a nutshell)
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The process we are interested in

Interesting recent Diffractive photoproduction of
developments not covered here vector mesons is very sensitive
to the gluon distribution

Millions or even billions
events expected In Run 3+4

pQCD is in here
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How does this process looks like in reality?

from the decay of the
J/Y and

Open question:
How to ensure ‘nothing else’?

Open question:
How to trigger/select these events?




Rapidity dependence

Rapidity dependence
= X evolution




Rapidity dependence

Expectations:
The gluon distribution raises as a power law with decreasing x

=

The cross section raises as a power law until it saturates

Rapidity dependence
= x evolution
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Rapidity dependence: p-Pb results from ALICE
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Rapidity dependence: p-Pb results from ALICE

ALICE, EPJ C79 (2019) 402
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Jp Rapidity dependence: p-Pb results from ALICE
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Rapidity dependence: p-Pb results from ALICE
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Open question:
Where is saturation?




Rapidity dependence: the case for nuclei
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Rapidity dependence: ALICE results in Pb-Pb
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Rapidity dependence: ALICE results in Pb-Pb
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Rapidity dependence: ambiguity problem
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Rapidity dependence: ambiguity problem
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Rapidity dependence: ambiguity problem

Open question: how to disentangle both contributions?
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Rapidity dependence: ambiguity problem

Open question: how to disentangle both contributions?
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Rapidity dependence: peripheral collisions
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Rapidity dependence: peripheral collisions

= coherent photoproduction process!
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Rapidity dependence: peripheral collisions

= coherent photoproduction process!

expect very low pT off Pb ions
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Rapidity dependence: peripheral collisions
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Rapidity dependence: From ultra + peripheral collisions measured by ALICE

A, A
m(
[_uec:  impactparameter [~

A A

14



Rapidity dependence: From ultra + peripheral collisions measured by ALICE

10°
re) e
=
£10°
o |
b | _
10F E A A
1 | | | IIIII| IlIII IIIII | | | I N I I |
-5 —4 -3 ) —1
10 10 10 10 10 3 orders of magnitude

= —X
JGC, PRC 96, 015203 (2017)

14
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Rapidity dependence: Using EMD
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Rapidity dependence: Using EMD
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Rapidity dependence: Using EMD
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Rapidity dependence: Using EMD
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Rapidity dependence: Using EMD
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Dependence on the scale of the process
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p(770) in Pb-Pb as seen by ALICE

Testing the EMD method at midrapidity
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p(770) as seen by many experiments

Open question:
Have we reached the black-disc limit?
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A Dependence of the gluon distribution on A

Mass number dependence:
Early appearance of saturation?
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A dependence of coherent p(770) photoproduction by ALICE
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Momentum transferred at the target vertex

A, A\

t| dependence
=>
A window to transverse structure




I i I Momentum transferred at the target vertex
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Expectations:
The distribution of gluons in the transverse
plane is sensitive to saturation effects

t| dependence
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JIy J/U in Pb-Pb UPC at midrapidity as seen by ALICE
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<A2>-<A>2  Fluctuations of quantum fields

Expectations:
The variance of fluctuations provides new
signals of saturation

Incoherent production
=>
Accessing quantum fluctuations
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Incoherent J/ as seen by ALICE

Models do not describe data, but large
uncertainties in models and in data
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Models do not describe data, but large
uncertainties in models and in data
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Models do not describe data, but large

Incoherent J/ as seen by ALICE

Open question:
How much can we learn from the Itl dependence?

uncertainties in models and in data

New data being analysed

JGC et al, PRC 97 (2018), 024901
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Models do not describe data, but large

Incoherent J/ as seen by ALICE

Open question:
How much can we learn from the Itl dependence?

uncertainties in models and in data

New data being analysed

JGC et al, PRC 97 (2018), 024901
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Open question:

Can we constraint the knowledge of the wave function?




Wave functions of excited states

Excited states
Constraining the wave function
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Wave functions of excited states

Excited states
Constraining the wave function

Expectations:
The angular momentum structure of the wave
function may enhance/suppress some effects
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P(2S) at midrapidity as seen by ALICE
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P(2S) at midrapidity as seen by ALICE
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P(2S) at midrapidity as seen by ALICE

ALICE Pb+Pb — Pb+Pb+y'  |s.y = 5.02 TeV

] ALICE coherent y'
---- Impulse approximation

... STARLIGHT
— EPS09 LO (GKZ)
20 L. LTA (GKZ)
---- GG-HS (CCK)
— - b-BK (BCCM)
1.5
1.0

. ) , Open question:
0.5— .-l == How much can we constrain the modelling of the
. wave function by comparing 1S and 2S states?

s
N
.

AR
.

.-
.
e
f"
-

0.0’ | l | l | l | l | l

y

Q2 dependence important in this context

Cepila et al, EPJC 79 (2019) 6, 495
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Studying new states

Vector meson mass:
Are there new photoproduced states”
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Studying new states

Vector meson mass:
Are there new photoproduced states”

Expectations:
Such a clean environment should be ideal to
spot new states
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P’ (?) rut pairs in Pb-Pb as seen by ALICE

ALICE, JHEP 06 (2020) 035
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P’ (?) rut pairs in Pb-Pb as seen by ALICE

ALICE, JHEP 06 (2020) 035
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P’ (?) rut pairs in Pb-Pb as seen by ALICE

ALICE, JHEP 06 (2020) 035
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Should also be accessible at the EIC
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Instead of a summary
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A dependence
= earlier saturation

b dependence
= X evolution

Angular correlations
= spin effects

Instead of a summary

mass = New states

mass = excited states
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A dependence
= earlier saturation

b dependence
= X evolution

Angular correlations
= spin effects

Instead of a summary

mass = New states

mass = excited states

Two sources
= QM interference

t| dependence
= transverse behaviour

mass
—> scale evolution

Rapidity dependence
= X evolution

Incoherent process
= guantum fluctuations




Instead of outlook

LHC/RHIC _ :
Accelerator and detectors optimised for something else,

nonetheless we have managed to measure this:

EICS )| am sure that measurements at EICs will be better than

whatever we imagine today
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