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The last point to discuss is the spectrum of modes for temperatures, 77 < 1' < 15, in the

small black hole branch, which shows anomalously large speed of sound. In fact, ¢ > 1/3, and

for some temperatures it is even superluminal, leading to causality violation. In this range of
temperatures the system does not exhibit any instability in thermodynamic quantities. However,
there appears to be a novel dynamical instability, signaled by the positive imaginary part of
the first non-hydrodynamical mode %. The difference with respect to the usual spinoidal region

is that for £ = 0 the mode stays positive on the imaginary axis.

“The nomenclature is chosen because at high temperatures this modes continuously transforms into first non-

hydrodynamic mode.
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