. JO-O07T

Approved for public release;
distnbution is unlimited.

Title: | Relativistic Pseudospin Symmetry and Shell Model
Hamiltonians that Conserve Pseudospin Symmetry.

Author(s): | Joseph N. Ginocchio, T-2

Intended for: | New Faces of Atomic Nuclei

Okinawa Institute of Science and Technology,
Okinawa, Japan

November 15-17, 2010

r8

> Los Alamos
NATIONAL LABORATORY
EST.19413

Los Alamos National Laboratory, an affirmative action/fequal opportunity employer, is operated by the Los Alamos National Security, LLC
for the National Nuclear Security Administration of the U.S. Department of Energy under contract DE-AC52-06NA25396. By acceptance
of this article, the publisher recognizes that the U.S. Government retains a nonexclusive, royalty-free license to publish or reproduce the
published form of this contribution, or to allow others to do so, for U.S. Government purposes. Los Alamos National Laboratory requests
that the publisher identify this article as work performed under the auspices of the U.S. Department of Energy. Los Alamos National
Laboratory strongly supports academic freedom and a researcher's right to publish; as an institution, however, the Laboratory does not
endorse the viewpoint of a publication or guarantee its technical correctness.

Form 836 (7/06)




Relativistic Pseudospin Symmetry and Shell Model Hamiltonians that Conserve Pseudospin
Symmetry.

Joseph N. Ginocchio
Theoretical Division, Los Alamos National Laboratory, Los Alamos, NM, USA

Professor Akito Arima and his colleagues discovered “pseudospin™ doublets forty-one years ago in
spherical nuclei [1, 2]. These doublets were subsequently discovered in deformed nuclei [3-5]. We show
that pseudospin symmetry is an SU(2) symmetry of the Dirac Hamiltonian which occurs when the scalar
and vector potentials are opposite in sign but equal in magnitude [6,7]. This symmetry occurs independent
of the shape of the nucleus: spherical, axial deformed, triaxial, and gamma unstable.

We survey some of the evidence that pseudospin symmetry is approximately conserved for a Dirac
Hamiltonian with realistic scalar and vector potentials by examining the energy spectra, the Jower
components of the Dirac eigenfunctions, the magnetic dipole and Gamow-Teller transitions in nuclei, the
upper components of the Dirac eigenfunctions, and nucleon —nucleus scattering [8-14].

We shall also suggest that pseudospin symmetry may have a fundamental origin in chiral symmetry
breaking by examining QCD sum rules [15].

Finally we derive the shell model Hamiltonians which conserve pseudospin and show that they involve
tensor interactions.
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