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Bound states in QED
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- Bound states in QCD - Hadrons

1964 — Invention of constituent Quark Model

Ordinary
hadrons




Hadronic Exotica
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~ Contemporary collider experiments
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QCD on lattice Functional Methods Quark Models
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XYZ states

In particle physics, XYZ particles (also referred to as XYZ states) are recently-
discovered heavy mesons whose properties do not appear to fit the standard
picture of charmonium and bottomonium states. They are therefore types of
exotic mesons. The term arises from the names given to some of the first such
particles discovered: X(3872), Y(4260) and Zc(3900), although the symbols X
and Y have since been deprecated by the Particle Data Group.

Wikipedia
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MX(3872) = 3871.65 = 0.06 MeV
FX(3872) = 1.19 £ 0.21 MeV

X(3872)
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Y(4260)/Y(4230)
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Charmonium
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Charged Z states o
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Lattice
calculations

Experimental
data
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MNeutron Proton

Chiral Effective-Field Theory
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(FLODIENOR p+p — J/v+ J/v+ ...
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X(6200)/X(6900)
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Polarisability in QED
R
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Strength of interaction of neutral objects at large distance depends on their
polarisability that measures how easily they can be distorted by electric field




X(6200) as molecule
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Dibaryon with Highest Charm Number near Unitarity from Lattice QCD
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Strongly Bound Dibaryon with Maximal Beauty Flavor from Lattice QCD
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