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Part III

Towards Macroscopic Black
Holes in the Fuzzball Realm
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PRELUDE

With all the exciting results and successes in the D1-D5 system, one is more confident
that the fuzzball considerations might be, after all, an important window into black
hole physics. Although we cannot, with our actual technology, study realistic black
holes, we can however make small steps toward such a goal. Our task is then to
weaken the differences between the D1-D5 system and the more down to earth black
holes. Unfortunately, as things stand now, looking at non-BPS black holes is not a
good option. Some progress in this direction was made in [111, 112, 113, 114, 115],
however, it is still in its very early stages. In this thesis, we opt to the option of
reducing the amount of preserved supersymmetry without breaking it completely.
We should also keep in mind that we would like to have BPS black holes with a
large macroscopic horizon. Such requirements are met by some 1/2-BPS black holes
of the N = 2 four-dimensional supergravity. These BPS black holes and their multi-
center cousins will be the study material of this part of the thesis.

We start by a quick review of the construction of these solutions. After quick words
about how to get the four dimensional supergravity effective action, we describe the
multi-center BPS solutions. Some of their most important properties will be also
discussed. At the end, we are going to quickly review the wall crossing formula
developed in [30], that we will be needing in the sixth chapter.

In the second chapter of this part of the thesis, we are going to develop a quanti-
zation procedure for our gravity solutions. Unfortunately, due to the complicated
nature of the solutions we are dealing with, our success will be very limited. Luck-
ily enough, we can still quantize a solution space that was argued to be dual to a
D4-D0 black hole [116, 117, 118]. However, we seem to get far less entropy than
the expected one from supergravity. We close by giving some free field arguments to
why restricting ourselves to just gravity will probably not be enough to account for
the needed degeneracy to reproduce the entropy of this class of black holes.
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