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Excited lattice QCD spectroscopy

Finite-volume energy eigenstates from:

Ci;(t) = (0]0;(1)O1(0)| 0)

Liischer method (and extensions): relate finite-volume energy levels to
infinite-volume scattering t-matrix (any number of 2-hadron channels).

Use many different interpolating operators

Elastic scattering: 1-to-1 correspondence (ignoring partial-wave mixing).
But in general under-constrained problem (determinant equ. at each E_)
— parameterize E_ dependence of t-matrix and fit {€, .} to {E , .}
Consider many different parameterizations (e.g. K-matrix, eff. range, B.W.)

Talk by Max Hansen this morning (includes progress for > 2 hadrons)

Recent review: Briceno, Dudek, Young [arXiv:1706.06223]
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Different partial waves with same J? can mix dynamically
E.g. JP =1+ (351’ 3D1), JP = 2- (3p2’ 3|:2)
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Finite-volume lattice QCD
calculations: reduced symmetry
—additional ‘mixing’
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PTT iISospin-2 scattering — spectra
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pT isospin-2 scattering — spectra PHER 807, 043 (2018
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pT isospin-2 scattering — amplitudes PHEPASET 043 (2018
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PTT isospin-2 scattering — amplitudes










Hidden-charm I=1 (CEH_) [JHEP 1711, 033 (2017)]
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Hidden-charm I=1 (ccll)
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Doubly-charmed 1=0 (CCU) [JHEP 1711, 033 (2017)]
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Summary

 Significant progress in LQCD calculations of meson-meson
scattering, resonances, etc.

 Examples:
* pmisospin-2 scattering —3S,, 3D, mixing
e exotic-flavour charm channels (tetraquarks)

* Work in progress on other channels and different m_

* Ongoing work on formalism (e.g. 3-hadron scattering)
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PTT ISOspin-2 scattering
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PTT ISOspin-2 scattering
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PTT ISOspin-2 scattering
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pTU isospin-2 scattering ilareov, s bl
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pTU isospin-2 scattering ilareov, s bl
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PTT ISOspin-2 scattering
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PTT ISOspin-2 scattering




PTT ISOspin-2 scattering
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PTT ISOspin-2 scattering




pTU isospin-2 scattering ilareov, s bl
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Hidden-charm Energy (MeV)
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Doubly-charmed 1=0 (ccll )
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