Preface

The aim of this book is to offer a comprehensible monograph on black
hole quantum radiance and black hole evaporation. Most of the existing
books on quantum field theory in curved spacetimes describe with detail
the Hawking effect. However none of them extensively treats the issue of
the backreaction of the evaporation process. Since this is a rather involved
topic we shall take a modest, but pedagogical line to approach the subject.

The history of research on black holes tells us that important physical
insights have been gained through the study of simplified models of grav-
itational collapse. The paradigm is the Oppenheimer and Snyder model
(1939). Despite its simplicity, forced by the difficulties of the technical
treatment of more realistic situations, it turns out to produce a very ac-
curate picture of the gravitational collapse and its final outcome. All the
main ingredients were there: different descriptions for external and infalling
observers, divergent redshift at the horizon and existence of the internal sin-
gularity. The assumption of perfect spherical symmetry, the main criticism
of black hole opponents, was not, in the end, a real drawback to invalidate
the full picture offered by the model. In recent years, a model inspired by
string theory, and proposed by Callan, Giddings, Harvey and Strominger
(1992), also offers a simplified scenario which allows to study analytically
the process of black hole formation and subsequent evaporation, including
semiclassical backreaction effects. The results and techniques generated by
this model renewed the interest in black hole evaporation.

Motivated by these two paradigmatic models, we take this line of
thought and try to present a pedagogical view of the subject of black hole
radiance and black hole evaporation. This is the reason for calling “model-
ing” the approach we take in this book.

The style and presentation of the different aspects involved have been
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chosen to make them accessible to a broad audience. We want to stress that
we assume a basic knowledge of general relativity and also of quantum field
theory, at the level of introductory graduate courses. Therefore, a wide
spectrum of physicists, ranging from particle physicists to astrophysicists,
and from beginner graduate students to senior researchers, can follow all
chapters. Even those who are not very familiar with either general relativ-
ity or quantum field theory can find, we hope, this monograph accessible.
With this respect we want to remark that this is indeed a book on quantum
aspects of black holes and not on “quantum field theory in curved space-
times”. Since the latter subject plays a fundamental role to address the
backreaction problem, we approach it following a simple, although some-
what unconventional, way. We try to escape from the standard techni-
calities of regularization schemes to derive conformal anomalies, effective
actions, etc. Rather we try to present and rederive the fundamental results
on a physically motivated basis.

The most delicate parts of the text were written while we worked to-
gether at the Department of Theoretical Physics and IFIC of the Uni-
versity of Valencia, and also at the Department of Physics of the Uni-
versity of Bologna, the Schrodinger Institute in Vienna and the Institut
d’ Astrophysique de Paris. We wish to thank our colleagues and collabora-
tors in these institutions, and in particular Roberto Balbinot for a critical
reading of the draft of the book. We also wish to thank the students who
attended a Ph.D. course, delivered by both authors at the University of
Valencia, that was based on preliminary notes of the present book. We
found very useful the comments and questions posed by the students and
our young collaborators Sara Farese and Gonzalo Olmo to improve the
pedagogical style of the text. A special thanks to all our past and present
collaborators, from whom we have benefited a lot. Finally we acknowl-
edge financial support from the Spanish Ministerios de Educacién y Cien-
cia y Tecnologia, the Generalitat Valenciana, and the collaborative program

CICYT-INFN.
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