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usses re
ent work with Chris Fewster and Larry Ford on probabilitydistributions for smeared quantum �elds in the va
uum in two and four-dimensionalMinkowski spa
etime. These distributions have the feature that there is a lower boundat a �nite negative value, but no upper bound. The lower bound of the distributiongives the optimal quantum inequality bound, thus illustrating a deep 
onne
tion be-tween these probability distributions and quantum inequalities. However, arbitrarilylarge positive energy density �u
tuations are possible. In two dimensions, the uniqueexa
t analyti
 form for the distribution has been found for the stress tensor of a mass-less s
alar �eld in the va
uum state. In four dimensions, we are not able to give 
losedform expressions for the probability distribution, but rather use 
al
ulations of a �nitenumber of moments to estimate the lower bounds, the asymptoti
 forms for large posi-tive argument, and possible �ts to the intermediate region. All of our four-dimensionalresults are subje
t to the 
aveat that these distributions are not uniquely determinedby the moments. We apply the asymptoti
 form of the ele
tromagneti
 energy densitydistribution to estimate the nu
leation rates of bla
k holes and of Boltzmann brains.


