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“... hadron spectroscopy illuminates the QCD
interaction that binds quarks.”
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Example: the r,

Hybrid mesons (¢g¢) were predicted long ago

It is expected that these hadrons can offer us valuable information

about the interactions between gluons and quarks

Different pictures (constituent gluons, flux-tube, bag models) predict a //¢ = 1~ state between 1.5-2 GeV
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7, predictions | had/spec
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7, confirmation

Experiment does not agree with theor

Citation: P.A. Zyla et al. (Particle Data Group), Prog. Theor. Exp. Phys. 2020, 083C01 (2020) and 2021 update

m1(1400) IGUPE) = 1m0 )

See the review on " Non-gqg Mesons” and a note in PDG 06, Journal
of Physics G33 1 (2006).

Different final states
produce different hybrids
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Only one hybrid is actually required to describe this scenario
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Only one hybrid is actually required to describe this scenario
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Experiment guidance

d

Lattice QCD predicted that the previous channels used to extract this ‘
state play a suppressed role

" had/spec .
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fr—

400 =

200

This state couples mostly to »,7 out of 8 possible decay modes

Searches are “simplified”, however, the main decay mode is now a "3-body” (5-body actually) decay




7.5

Experiment/LQCD support
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https://arxiv.org/abs/1809.10523
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Other exotics
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Other exotics

40 (b)

V/c?)

XYZ spectroscopy thanks to a possible JLab upgrade

: Strong Interaction Physics at the Luminosity Frontier with 22 GeV Electrons at Jefferson
Lab

A. Accardi (Hampton U.), P. Achenbach (Jefferson Lab), D. Adhikari (Virginia Tech.), A. Afanasev (George Washington U.), C.S.
Akondi (Florida State U.) Show All(435)
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Other exotics
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EFTs for XYZ
LQCD for XYZ

XYZ spectroscopy thanks to a possible JLab upgrade

Strong Interaction Physics at the Luminosity Frontier with 22 GeV Electrons at Jefferson ML / AI for exotics

Lab

A. Accardi (Hampton U.), P. Achenbach (Jefferson Lab), D. Adhikari (Virginia Tech.), A. Afanasev (George Washington U.), C.S. DiSperSive a na |YSES fOI‘ EXOtiCS
Akondi (Florida State U.) Show All(435)

Jun 13, 2023

e-Print: 2306.09360 [nucl-ex]
Report number: JLAB-THY-23-3848

o
N

—_
o

vp Cross Section [nb]

-- P] Predictions
----- Z7(3900) Prediction

Gu

- JAp Data (12 GeV)
W JAp Projection (17 GeV)
B ., Projection (22 GeV)
* : B Y (2S) Projection (22 GeV)
| | | | | | | !l | | | | | | | | | | | | | | | | | | |
8 10 12 14 16 18 20 22
E, [GeV]

3
IIIH_‘

ExoHad overview Arkaitz Rodas



Nature/compositeness (LQCD)

“"See” the resonance
1509.08507

Complementary to experiment

Produce the resonance

Couplings

Form factors
Radii

New observables allow us to access fundamental properties of resonances

S0 (90«

2210.08051
Different production processes — study unknown vertexes

>«

It all starts from the beginning — determining the resonance fundamental parameters from scattering

For example, do scalars couple to glueballs?




Nature/compositeness :.[ ,(O

Ordinary amplitude analyses are not suited for broad
resonances, like the s - LQCD+dispersive analyses
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Much more cumbersome "

Others, like /,(980), appear “locally”

ML/AI+Experiment analyses can help us discern between
compact or molecular objects
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Summary and outlook ExOHAD $

EXOTIC HADRONS TOPICAL COLLABORATION

A coordinated theoretical effort is nhecessary to access all possible information on exotics

LQCD, DSE, EFTs, and models offer confirmation, predictions, and guidance to experiments
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Our pheno+reaction theory expertise is devoted to support JLab experiments
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Thank you!!




