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The general relativistic harmonic oscillator1 JOSEPH GINOCCHIO,
Los Alamos National Laboratory — The relativistic harmonic oscillator has been
solved analytically in two limits. One is the spin limit for which the scalar poten-
tial, VS , is equal to the vector potential, VV , plus a constant, and the other is the
pseudospin limit in which the scalar potential is equal in magnitude but opposite in
sign to the vector potential plus a constant [1,2]. Like the non-relativistic harmonic
oscillator, each of these limits has a higher symmetry. For example, for the spher-
ically symmetric oscillator, these limits have a SU(3) and pseudo-SU(3) symmetry
respectively [3]. Atomic nuclei are close to the pseudospin limit. However, the an-
alytic solutions in this limit are those of the Dirac “negative” energy states. In the
exact pseudospin limit there are no bound Dirac valence states. For this reason we
have started to investigate the general spherically symmetric relativistic harmonic
oscillator for which VS = m
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2. We report on the progress
made in solving analytically the Dirac Hamiltonian with these potentials.
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