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A new class of monopole solutions in five-dimensional general rel-
ativityand the role of negative scalar field energy in vacuum solutions1

YAROSLAV BALYTSKYI, University of Colorado Colorado Springs, DETLEF
HOYER, Institut f ur Theoretische ElektrotechnikTechnische Universit at Ham-
burg (TUHH), Germany, ANATOLIY PINCHUK, University of Colorado Colorado
Springs, LANCE WILLIAMS, Konfluence Research Institute Manitou Springs, Col-
orado, USA — Using numerical algebra tools, new classes of monopole solutions
are obtained to the static, spherically-symmetric vacuum field equations of five-
dimensional general relativity. First proposed by Kaluza, 5D general relativity unites
gravity and classical electromagnetism with a scalar field. These monopoles corre-
spond to bodies carrying mass, electric charge, and scalar charge. The Reissner-
Nordstr om limit allows us to constrain the signature of the fifth component to be
space-like, but valid solutions are obtained for either sign of the scalar field. We find
that Kaluza vacuum solutions imply the scalar field energy density is the negative
of the electric field energy density, so the total electric and scalar field energy of the
monopole is zero. Yet the new solutions provide reasonable Reissner-Nordstr om
and Coulomb limits in mathematical form, with varying possibilities for the scalar
field. The vanishing of the total electric and scalar field energy density for vacuum
solutions seems to imply the scalar field can be understood as a negative-energy
foundation on which the electric field is built.
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