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This is about a joint work of Hajnal Andréka, István Németi, and Christian Wüthrich, cf. [ANW].
We investigate rotating black holes and other generally relativistic spacetimes where rotation of matter might induce closed timelike curves (CTCs), thus allowing for a “time traveller” who might take advantage of this spacetime structure. Most prominently, we will discuss Kerr-Newman black holes in which a rotating charged ring-shaped singularity induces a region which contains CTCs. Due to the charge of the singularity, this region is not confined to within the analytic extension “beyond the singular ring”, but extends into the side of the ring-singularity facing the asymptotically flat region, from whence the daring time traveller presumably embarks upon her journey. Interestingly, some kind of “counter-rotational phenomenon” occurs here. If a potential time traveller wants to use our Kerr-Newman black hole for travelling into her past, she will have to orbit along the CTC in the direction opposite to that of the rotation of the black hole. In technical words, the time orientation of the CTC is opposite to the direction in which the singularity or the ergosphere rotates.

This state of affairs is at odds with the qualitative, intuitive explanations for the mechanism creating CTCs presented in most popular books (e.g., [D02, sec.2], [G83, pp.145-152], [G92, pp.214-220], [H88, p.113], [P98, p.185, p.224]). This will motivate some questions formulated in the talk. We have similar results for all spacetimes sufficiently familiar to us in which rotation induces CTCs. This motivates our conjecture that perhaps this counter-rotation is not an accidental oddity particular to Kerr-Newman spacetimes, but instead there may be a general and intuitively comprehensible reason for this.

Understanding what we take to be the most promising candidate mechanism to produce CTCs in an otherwise causally well-behaved spacetime, i.e. the counter-rotational phenomenon mentioned above, is of paramount importance in evaluating the causal stability of generally relativistic spacetimes. Since one possibility to violate Hawking's chronology protection conjecture or, more generally, the strong form of Penrose's cosmic censorship conjecture is through the emergence of acausal features via such a mechanism [EW], the present paper contributes to efforts directed at the larger projects of understanding chronology protection and cosmic censorship in general relativity. Furthermore, the issues discussed here are also motivated by discussions in [EN] and [ND], where it turned out that studying the geometry of rotating black holes can be relevant to some far-reaching considerations concerning the foundations of mathematics. The counter-rotational phenomenon in Kerr-Newman spacetime was noted explicitly in [W99, p.55], albeit without further analysis.

Cf. also the abstracts of István Németi, Judit X. Madarász and Gergely Székely. 
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