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Ricci solitons, being self-similar solutions of the Ricci flow are natural generalizations of
Einstein metrics. Although a general classification is not available (even in low dimensions),
Riemannian Ricci solitons are well-understood in the Riemannian homogeneous cathegory.
Appart from rigid gradient Ricci solitons, they reduce to algebraic Ricci solitons, which are
realized on some solvable Lie groups. In this talk, we describe four-dimensional Lorentzian
algebraic Ricci solitons. In sharp contrast with the Riemannian situation, any connected and
simply connected four-dimensional Lie group admits a left-invariant Lorentz metric which is a
Ricci soliton \cite {ref3}. Moreover, non-Einstein compact Lorentzian Ricci solitons are
obtained from some left-invariant Ricci solitons on almost Abelian Lie groups

\cite {refl,ref2}.
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