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Vector meson production
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Distribution of gluons
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Exclusive Vector Meson Production
as a Probe of Saturation
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Where to perform such studies?
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Electron lon Collider
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Interaction Region Layout
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Magnet

Central Detector (7T solerod

PID

High performance DIRC (hpDIRC)
Dual RICH (aerogel + gas) (forward)
Proximity focussing RICH (backward)
ToF using AC-LGAD (barrel + forward)

EM Calorimetry
Imaging EMCAL (barrel)
W-powder/SciFi (forward)

PbWQO, crystals (backward)

Hadron calorimetry
FeSc (barrel, re-used from sPHENIX)
Steel/Scint - W/Scint (backward/forward)
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Central Detector

hadrons electrons

Exclusive vector meson physics
requires tagging charged hadrons or
forward particles at large rapidities.
(Far Forward)

Measurement of the absolute and
relative luminosity, as well as tagging

of low-Q? electrons (Far backward)

rapidity coverage (-4 <n <4)
coverage
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Far-Forward Detectors

BO detector
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Far-Forward Detectors
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BO detector
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Far-Backward Detectors
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Selected Previous Study (2021)

e+p—o>e+p +J/Y¥Y

N. Santiesteban, S. Fegan



Generator

|Ager - Argonne generic |/A-event generator (S. Joosten)

eThe LAGER generator was used to produce event samples
for the studies presented.

eModular accept-reject generator, capable of simulating both
fixed target and collider kinematics

Variable | Definition Range
0% [GeV] | 0¥ = -¢* = —(k. — ke’) | 0-50 GeV?
X xp = 52 0-0.15
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J/y reconstruction
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Scattered proton detection
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Scattered electron reconstruction
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Reconstruction method of —1

. Method Exact (E): -t = -(PePo-Pvm)? = -(Da> — Pa)
« Method Approximate (A) (UPCs) -t = (ProtPrvm)?
. Method with exclusivity corrected (L): -t = -(ps> corr —P4)>

where pa corr IS constrained by exclusive reaction.

e(k) ; Q2 e ( Best method concluded from the EIC Yellow\

Report’ is with exclusivity corrected:

J/Y * Insensitive to beam effects, e.g., angular
divergence and momentum spread.

p(P") » More precise than Method A for electroproduction

\_ /

* also known as ‘Method L' in the Yellow Report

Slide courtesy of K. Tu
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Kinematics and Resolutions
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Selected Current Studies



Generator

Simulation with eStarlight: e + A — ¢'+ A"+ VM

A: 160 ¢y ?97r and 298pp

Vector mesons: p, J/'YY, ¢, ...
Energies: 5x100 GeV? and 18 x 275 GeV? (electron x proton)

arxiv:1803.06420
arxiv:1805.08586

Z. Citron, E. Mautner , M. Pitt
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https://arxiv.org/abs/1803.06420
https://arxiv.org/abs/1805.08586
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Q2 is correlated with outgoing electron rapidity.

Z. Citron, E. Mautner , M. Pitt
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Pb

e+ Pb— e +Pb+J/Y+ ny

Pb

J/ U

Pb Pb+ny

N~

arXiv:2007.13625

Z. Citron, E. Mautner , M. Pitt

n=1, 2, ...



Pb

e+ Pb— e +Pb+J/Y+ ny

ePIC-BeAGLE Simulation
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Z. Citron, E. Mautner , M. Pitt
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Exclusive and diffractive vector meson production
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Legend details:

w. EEMC: electron energy from EEMC,
electron mass (PDG), angle (eta,phi) from
tracking; @ 2> KK from tracking.

Track only: €', 2>KK, all from tracking
Best: average of the above 2 E-by-E.

Z. Tu



Summary

® ePIC is a new collaboration formed last year to build the first EIC detector and
realize the science potential of the EIC.

® ePIC simulations are ongoing with unified and modern software framework. Next:

® Continue exclusive vector meson simulations (ongoing efforts on software and
reconstruction)

® Incoherent background, where the nucleus breaks up. Veto on far-forward
particles.

® Far-forward physics characterized by exclusive reactions.
® Far-Backward can help to tag coherent processes at very low Q

®* This work is part of the Exclusive, Diffractive and Tagging working group, one of
the physics working groups in the ePIC collaboration
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