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Abstract: We compute the partition function of quantum Einstein gravity in three dimensional de Sitter space. The Euclidean path integral is
formulated as a sum over geometries, including both perturbative loop and non-perturbative instanton corrections coming from geometries with
non-trivial topology. These non-trivial geometries have a natural physical interpretation and lead to deviations from the standard thermal behaviour
of the de Sitter horizon; this is the de Sitter analog of the celebrated &quot;black hole Farey tail.&quot; Perturbative quantum corrections are
computed to all orders in perturbation theory and the vacuum partition function, including all instanton and perturbative corrections, is shown to
diverge in a way which can not be regulated using standard field theory techniques. Thus the Hartle-Hawking state is not normalizable.
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