
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Puzzles in quantum gravity : what can black hole microstates teach us about
quantum gravity?

El-Showk, S.

Publication date
2009

Link to publication

Citation for published version (APA):
El-Showk, S. (2009). Puzzles in quantum gravity : what can black hole microstates teach us
about quantum gravity? [Thesis, fully internal, Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:26 May 2023

https://dare.uva.nl/personal/pure/en/publications/puzzles-in-quantum-gravity--what-can-black-hole-microstates-teach-us-about-quantum-gravity(dc23e9ef-fa87-411a-b9a4-41b7ea6e6fba).html


PREFACE

This thesis is comprised of material developed by myself and collaborators over the four
years of my doctoral training. During this period I participated in two essentially inde-
pendent lines of research. The first, which comprises Part II of this thesis, resulted in two
publications [1][2] and focused on toplogical string and field theories on seven dimen-
sional manifolds with G2 holonomy. In this exploratory work we found many interesting
connections between open topological string theory onG2 manifolds and various theories
considered in the mathematics literature. We also explored the role of topological theories
on G2 manifolds in unifying the topological A and B models on Calabi-Yaus. It is my
hope that this work will one day serve as the basis for a deeper understanding of so-called
“Topological M-theory”.

After completing this research my emphasis shifted and with several colleagues I began
work on a program to better understand quantum aspects of supersymmetric black holes
resulting in two publications and one preprint [3][4][5] and one published review [6].
This is the subject of Part I of this thesis. My motivation to embark on this new line of
research was based on the desire to use string theory to learn general and relevant lessons
about nature despite the lack of experimental evidence for the former. I believe the work
in this thesis represents a degree of success in this regard as we have found some rather
exotic phenomena, potentially relevant for resolving black hole information loss, and it is
my belief (or hope) that the general mechanism for the resolution of this paradox should
be somewhat universal to any consistent UV-complete theory of gravity.

Due to lack of time, as well as the desire to not reinvent the wheel, there is little intro-
ductory material in this thesis. The level of exposition through-out the bulk of this thesis
is essentially geared towards an advanced PhD student already well-versed in string the-
ory, supergravity, etc... Some expository material is provided but is primarily intended to
address common misconceptions in the literature or provide some conceptual framework
for the work here rather than to actually provide detailed background material. For the
latter the reader is directed to any one of the several reviews or other theses cited in this
work.
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Preface

Much of the thesis is a recapitulation of results already present in [1][2][3][4][5] and our
review [6]. The reader familiar with these may wish to focus instead on the first chapters
where I have included my own conceptual overview of unifying threads running through
these works. I have also attempted to present my perspective on some common issues or
misconceptions plaguing the literature relevant to the research presented here.

It is my hope that this thesis will serve as a useful resource for students and researchers
interested in building on the results presented here.
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