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Why lattice QCD?

Experiment Lattice QCD
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Why lattice QCD?
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7K scattering at m_ = 391 MeV
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7K scattering at m_ = 391 MeV
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Ex.: nrxr scattering at m_ = 391 MeV
61£,(500)

m, =391 MeV = bound state ¢ pole!
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K-matrix analyses v.s. dispersive analyses
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New o pole positions via preliminary Roy equation analyses xwc etal, Pro (2023): Hsc, PRD (2024)
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Crossing-symmetric
dispersive analyses
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Roy-Steiner type equations

Reti(s) = ki(s) + ). ) 9»[ ds' K (s,s) Ime (s

ROYEQUATION
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Roy equation for 7t7r scattering
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Roy-Steiner type equations
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7K scattering at m_ = 391 MeV
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The cut structure of the 7K partial-wave amplitudes

Im(s)A

m,; = 139 MeV

Lang, Fortsch. Phys. (1978)
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t-channel 7w — KK partial wave amplitudes

[ t-channel solution from Roy-Steiner equations
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s-channel zr — KK partial wave amplitudes

[ s-channel solution from Roy-Steiner equations
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S-wave scattering lengths
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Dispersive determination of K/K6‘<(700) from LQCD data
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A broad resonance instead of
a deeply bound virtual state pole
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Summary and outlook

M The unity of dispersive techniques and lattice QCD data is powerful
to investigate low energy hadron physics

M Widely-used unitarization methods such as K-matrix, etc., are not
good in light meson & baryon studies

[ Dispersive approaches, Muskhelishvili-Omnes formalism, Roy-
Steiner type equations, etc. are necessary

[ D scattering at physical & unphysical m_;: DS‘(ZBOO), two pole?

O KN & KN scatterings: A(14053), two pole?
[] Dispersive determination of three-body resonances?
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