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 REACHING FOR THE HORIZON

The Site of the Wright Brothers’ First Airplane Flight
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5 bosons

(+1 opposite charge W )

standard matter unstable matter force carriers

Goldstone

bosons

outside

standard model

1st 2nd 3rd generation

“... hadron spectroscopy 
illuminates the QCD interaction 

that binds quarks.” QCD

Determine the spectrum

Understanding the QCD spectrum
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Breit-Wigner
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Very simple

Experiment Lattice QCD

Amplitude
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Complicated:
What do we do?
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Amplitude analyses
• Unitarity

• Analiticity

• Crossing

Observables

Experiment Lattice QCDLattice QCD

S-matrix principles

General QFT, 
not only QCD
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Pentaquarks at 
JLab?

Accomplishments:  
Exp+ Theory
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Glueball searches

Pentaquarks at 
LHCb?
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Finding the highest glueball component
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Theoretical+data 
driven predictions

Physics beyond what's known?
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Dark matter search?
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Dispersive analyses

Elaborated Amplitude analyses  
produce (very) successful results
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Particles decaying to 3-body
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Future: short term

Amplitude analyses on lattice QCD

Support Experiments
And others…

Extending dispersive formalisms
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a1(1260)

To challenging sectors

Calculation of the levels on the lattice is 
“superb”, amplitudes not so much
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Future: short term

Understanding exotics

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

predictions for exotics at future facilities

LQCD calculations of established resonance properties

LQCD calculations of hybrid meson properties

hybrid mesons in constituent models and functional approach

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

machine learning applications

hybrid mesons in Born-Oppenheimer approach
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Future: long term

XYZ at JLab/EIC
Enough phase space/luminosity

ML for exotics
Automating unbiased tools

Supporting new 

Experimental Programs

And others…

New tools for extracting resonances
Making “pole hunting” robust+easy 
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Summary / Outlook Exciting time for spectroscopy!!

Multi-body

Exotics
Photo-production

Current insertions for form factors

Multi-body

Amplitude analyses

Various productions

Experiment Lattice QCD

And others…


