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This talk will present some recent results for the probability dis-
tribution which describes fluctuations of a time-averaged quan-
tum stress tensor operator, such as the electromagnetic energy
density, in the Minkowski vacuum state. The distribution is
highly skewed, and hence non-Gaussian, with a sharp lower
bound. However, it has no upper bound, but rather a tail which
decays as an exponential of the one-third power of the energy
density. This tail has several physical implications, including
domination of vacuum fluctuations over thermal fluctuations,
and enhanced estimates for the rates of black hole and Boltz-
mann brain nucleation. The effects of stress tensor flucutuations
on density and tensor perturbations in inflationary cosmology
will also be discussed.
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