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In this research project, we apply the derivative expansion and 1/D
expansion methods to construct new type of AdS black hole solutions and derive the fundamental
properties of strongly coupled field theories via the AdS/CFT duality. By constructing a rotating
black droplet solution from the derivative expansion, we showed that the Cauchy horizon is quantum
mechanically unstable for a strongly coupled field theory. By applying the 1/D expansion method to
the polarized AdS black branes, we derived a new set of effective equations describing the dynamics
of the polarized black branes and showed that the solution is stable against linear perturbation. In

strongly coupled field theories, we also showed that the averaged null energy with appropriate
weight cannot be negative for spatially compact universes or evaporating black hole spacetime.
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