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Yang-Mills equation for the collective model NICK SPARKS,
GEORGE ROSENSTEEL, Tulane University — To determine the collective model
connection, an equation is needed that relates the connection to the nuclear current.
The correct equation is the Yang-Mills equation for the collective model bundle.
The essential mathematical structure of both Yang-Mills and the collective model is
a bundle with a differential geometric connection, but the particulars are quite dif-
ferent. In particular, the base manifold for Yang-Mills is Minkowski space, whereas
the base manifold for the collective model is the space of all nuclear orientations and
quadrupole deformations. The Lie structure groups are both non-abelian: Yang-
Mills electroweak is U(2) and the collective model is SO(3). The YM equation is
derived from the YM Lagrangian which depends on the bundle curvature. Solutions
are found for rotation about one principal axis. These solutions range continuously
from the irrotational flow to the rigid body connections as the current ranges from
irrotational to rigid.
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