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s Jefferson National Accelerator Facilit



*... hadron spectroscopy
Illuminates the QCD interaction
that binds quarks.”
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LONG RANGE PLAN Understanding the QCD spectrum
for NUCLEAR SCIENCE

Determine the spectrum
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Complicated:
What do we do?

S
T

Intensity / (20 MeV/c?)

PRI RPN NEUN SRR NS U R i
060 05 10 1.5 20 25 30 R ety
Glueballs M(rrm) [GeV/c?] AT A N
5+’ 0.5 1 1.5 2 2.5
= : m,_ [GeV/c?]
(o) 5 .
= 1200
= - — data : i
i - — total fit : I
Tetra-quarks/ S1000F - ecround o o Pr——
Penta-quarks/ - \ oy
Molecules 5 Z 100\ [ T
= 5 | e ST Ewr
| 1 ~s~§‘g§h ;5!. I,
50 e
i
Light scalars _
9: 144 145 146 147 148
4 Mo MV Wewms [GeV]

Amplitude analyses Arkaitz Rodas



Experiment ha Spec
- '= [ m =]
o oL w == = mm T
- - ; g+ ATT g4 1--+ 0
e
r.)

S-matrix principles

Unitarity
° Analiticity
Crossing

General QFT,
not only QCD

Observables
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Accomplishments: Hybrid meson(s)
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Glueball searches
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Finding the highest glueball component Pentaquarks at
LHCb? 5 *®
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Dark matter search? -

Dispersive analyses 5o
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Elaborated Amplitude analyses 170/
produce (very) successful results N\
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Support Experiments  |cloS¥

Future: short term
And others...
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Amplitude analyses on lattice QCD = 2
Calculation of the levels on the lattice is S e,
“superb”, amplitudes not so much 300 %Epp )
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Futu re: Short term Coordinated Theoretical Approach for Exotic Hadron Spectroscopy

The ExoHad Topical Collaboration

Understanding exotics FxXOH AI;—)

ExoT1ic HADRONS ToPICAL COLLABORATION

Project Year 1 Project Year 2 Project Year 3 Project Year 4 Project Year 5

partial wave analysis

analysis of diffractive production of exotics — dispersive approaches

three-body formalism and applications in finite and infinite volume

LQCD calculations of established resonance properties

LQCD calculations of hybrid meson properties

machine learning applications

hybrid mesons in constituent models and functional approach

hybrid mesons in Born-Oppenheimer approach

near threshold XYZ resonances in EFT XYZ exotic production in heavy-ion collisions

predictions for exotics at future facilities
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Supporting new
Experimental Programs
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Summary / Outlook Exciting time for spectroscopy!!

. Lattice QCD
Experiment GL% M

And others...

Exotics
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CIQS‘§ Photo-production

Multi-body
Current insertions for form factors
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