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[Three dimensional conformally flat homogeneous Lorentzian manifolds| (to appear in Journal of Physics A)
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@ Educational Pursuits

We tried to classify the three dimensional conformally flat homogeneous Lorentzian manifolds. Prior to this, we have studied
“Conformally flat semi-Riemannian manifolds with nilpotent Ricci operators and affine differential geometry”. In this study, we
have established the construction of three dimensional conformally flat homogeneous Lorentzian manifolds with nilpotent Ricci
operators and found that for obtaining these manifolds we should classify homogeneous centro-affine plane curves. By classifying
one dimensional subspaces of Lie algebra of twe dimensional general linear group, we obtained those manifolds. We classified
three dimensional conformally flat Lie group with left invariant Lorentzian metrics and among them we verified the existence of
three dimensional conformally flat homogeneous Lorentzian manifolds. The classification of three dimensional conformally flat
homogeneous Lorentzian manifolds is characterized by their Ricci operators. At first we have expected the four cases of those
manifolds, but found that the six cases of the whole. Three cases among them exist only in Lorentzian case and do not appear in
Riemannian case which have studied up to the present. While homogeneous Riemannian manifolds are either symmetric spaces
or Lie groups with left invariant Lorentzian metrics, the existence of homogeneous Lorentzian manifold which is neither
symmetric spaces nor Lie groups with left invariant Lorentzian metrics.
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