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Abstract: The visibility of the shell-focusing singularity in Szekeres space-time -
which represents quasi-spherical dust collapse - has been studied on numerous oc-
casions in the context of the cosmic censorship conjecture. The various results de-
rived have assumed that there exist radial null geodesics in the space-time. We
show that such geodesics do not exist in general, and so previous results on the
visibility of the singularity are not generally valid. More precisely, we show that
the existence of a radial geodesic in Szekeres space-time implies that the space-
time is axially symmetric, with the geodesic along the polar direction (i.e. along the
axis of symmetry). If there is a second non-parallel radial geodesic, then the space-
time is spherically symmetric, and so is a Lemaitre−Tolman−Bondi(LTB)space−
time.ForthecaseofthepolargeodesicinanaxiallysymmetricSzekeresspace−time, wegiveconditionsonthefreefunctions(initialdata)ofthespace−
timewhichleadtovisibilityofthesingularityalongthisdirection.Likewise, wegiveasufficientconditionforcensorshipofthesingularity.Wepointoutthecomplicationsinvolvedinaddressingthequestionofvisibilityofthesingularitybothfornon−
radialnullgeodesicsintheaxiallysymmetriccaseandinthegeneral(non−axiallysymmetric)case, andsuggestapossibleapproach.

This talk is based on joint work with Ujjal Debnath. See arXiv:0709.3152.

mailto:marc.casals@ucd.ie

mailto:marc.casals@ucd.ie

