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Abstract

We discuss holographic superconductors in an arbitrary dimension whose dual black
holes have a scalar hair of mass near the Breitenlohner-Freedman bound. We concentrate
on low temperatures in the probe limit. We show analytically that when the bound is

saturated, the condensate diverges at low temperatures as |InT|5, where ¢ depends on the

dimension. This mild divergence was missed in earlier numerical studies. We calculate the
conductivity analytically and show that at low temperatures, all poles move toward the real
axis. We obtain an increasingly large number of poles which approach the zeroes of the Airy
function in 2+1 dimensions and of the Gamma function in 3+1 dimensions. Our analytic

results are in good agreement with numerical results whenever the latter are available.

The quasinormal modes(gnm) of the scalar field interacting with the Maxwell field in
the 3+1 dimensional anti de Sitter(AdS) Reissener-Nordstrom(RN) space-time are analytically
calculated for the zero order perturbation. To simplify the problem we study for the case of
the sectional curvature k=0. Our result for zero and small perturbative charge case is

consistent with the numerical result.

We study the Kaluza-Klein black holes, with squashed horizons. The system is
perturbed by a massless scalar field. We analytically calculate the solution to the wave
equation, which are called the quasinormal modes. We use approximation technique for the
non-rotating case, where the frequencies to solution are a set of discrete complex number.
Our analytical result is very well in agreement with the numerical work. Both results imply

the existence of the stable ground state and the few lower excited states.



