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THE BORN-OPPENHEIMER PHILOSOPHY

The sharp difference between the energy scales involved allows
to separately solve the physics of the heavy and light fields:

@ The energy levels for the light fields with static quarks at
distance r, V;(r), are calculated in lattice QCD.

® The motion of the heavy quarks is calculated from a
Schrodinger equation with V;(r) as potential.
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POTENTIALS WITHOUT LIGHT QUARKS
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Juge, Kuti, and Morningstar 1999; Bali 2001
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STRING BREAKING
A Pictorial Representation
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POTENTIALS WITH STRING BREAKING
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POTENTIALS WITH STRING BREAKING
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BORN-OPPENHEIMER SCHRODINGER EQ.
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MOLECULAR STATES

Calculated radial probability density p(r) for X (3872):
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DI-MESON SCATTERING

Nonperturbative Calculation of the S-matrix
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Nonperturbative Calculation of the S-matrix
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SUMMARY



SUMMARY

® QCD is an extremely complicated theory with a rich and
fascinating phenomenology.

® Some experimentally observed particles challenge even
our most basic understanding of strong interactions.

® The spectrum of exotic heavy mesons can be studied using
potentials calculated in lattice simulations of QCD.
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