arXiv:hep-th/0001139 21 Jan 2000

A Note on Singular Instantons

Paul Federbush Department of Mathematics University of Michigan Ann Arbor, MI 48109-1109 (pfed@math.lsa.umich.edu)

Abstract

We point out the existence of some singular, radial, spin-0 instantons for curvaturequadratic gravity theories. They are complex.

———————————————–

We consider Euclidean gravity theories described by the Lagrangian density √ g ( αR_{ik}R^{ik} + βR^2 ) . (1)

For these theories there are solutions of the Euler-Lagrange equations of the form g_{μν} (x) = δ_{μν} ( r^2 )ε (2) for ε = −2, −1 ± i/ √ 3. Here r^2 = 4∑ i=1 x^2_i . (3)

For ε = −2 the instanton is also a (well-known, trivial) instanton of the Einstein action. For the two complex values of ε this is not true, and the values of the metric are complex. For β = −^1_3 α, any g_{muν} of the form

g_{μν} (x) = δ_{μν} f(x) (4)

satisfies the Euler-Lagrange equations; one is dealing with a conformal gravity theory.