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Preface

Research on the topics covered in this book began around 1974, after Hawking’s
epochal discovery, when effective action methods were introduced, and regular-
ization schemes established, for curved spacetimes. This book could be viewed as
v2 and v3 of “quantum field theory in curved spacetime” (QFTCST), established
half a century ago, in two senses: as versions 2 and 3, the continued development
of this field to “semiclassical gravity” in the early 1980s and “stochastic gravity”
established in the mid-90s, and their many implications and applications in the
ensuing years. It can also be viewed as Volumes 2 and 3 of the many well-written
books on QFTCST, listed in Chapter 1, comprising the chapters in Parts I-1I
and Parts II1-V, respectively. We see little need to explain the relevance of this
subject matter to theoretical physics since it is well indicated in these earlier
monographs. Suffice it to say that it is drawn by the allure of quantum gravity,
theories for the microscopic structures of spacetime, but is built on the firm and
weathered foundation of two well-established theories in the past century: general
relativity for the large-scale structures of spacetime and quantum field theory
for the description of matter, both valid through experimental and observational
tests to an amazingly high degree of accuracy.

This is the long-awaited time to give thanks to those who have influenced our
intellectual growth, shaped our professional paths and helped in the writing and
editing of this book. BLH wishes to express this: I am deeply indebted to my
Ph.D. advisor, the late Professor John A. Wheeler for his guidance, inspiration,
patience and understanding, in the tumultuous late 1960s and early 70s, when
not only theoretical physics, but also humanistic values and societal priorities
were undergoing fundamental changes; to the late Professor Tulio Regge in
showing how mathematics can be enjoyed like magic, especially when shown
in the ambiance of music from his whistling of Italian opera arias. The highest-
caliber scholarship of the late Professors S. Chandrasekhar and Bryce S. DeWitt,
and of Professors Stephen L. Adler and Steven Weinberg, has continued to serve
as a living standard of perfection for me. Professor Charles W. Misner, from
whom I learned differential geometry and whose universe was given to me by
Wheeler as a first exercise in theoretical cosmology, and Professor James B.
Hartle, from whom I learned the versatile effective action method and many
aspects of quantum field theory, are prime examples of how presumably self-
absorbed researchers can also be very warm, modest and caring human beings.
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xiv Preface

EV wishes to acknowledge his colleagues and friends Enrique Alvarez, Jaume
Garriga and Renaud Parentani, whose views and insights had a deep influence
over the years in his understanding of the different topics discussed in the book.

The raw materials of this book are largely based on papers co-authored with
colleagues: James B. Hartle, Stephen A. Fulling, Leonard Parker, Hing-Tong
Cho, Paul Anderson and his former Ph.D. student Jason Bates, and work we
did with our former Ph.D. students and postdoctorals. We gladly acknowledge
their essential contributions: Charis Anastopoulos, Daniel Arteaga, Esteban
Calzetta, Roberto Camporesi, Antonio Campos, Ardeshir Eftekharzadeh,
Markus Fréb, Chad Galley, Philip Johnson, Rosario Martin, Andrew Matacz,
Denjoe O’Connor, Guillem Pérez-Nadal, Juan Pablo Paz, Nicholas Phillips,
Stephen Ramsey, Alpan Raval, Albert Roura, Tsung-Chen Shen, Kazutomo
Shiokawa, Sukanya Sinha, Chris Stephens, Aris Stylianopoulos and Yuhong
Zhang.

After the drafts of the chapters were produced an important role was played
by the chapter readers, who made very helpful suggestions for improvements.
For this we wish to give special thanks to Professors Paul Anderson, Hing-Tong
Cho, Jen-Tsung Hsiang, Diego Mazzitelli, Shun-Pei Miao, Diana Lépez Nacir and
Albert Roura for their devoted assistance, often down to checking the consistency
of notations. A note of appreciation goes to Professor Chong-Sun Chu for his
keen interest and the useful suggestion of adding a subtitle to the book.

Finally, we wish to thank Simon Capelin, senior editor of Cambridge University
Press, for his sustained interest and patience, and Sarah Lambert for her helpful
advice in the editing and production of this book.

On a personal note, BLH is grateful for the unfailing support of his brother,
Professor Shiu-Lok Hu, his cousin Kuen-Wai Lau and wife Alice Cho, and lifelong
friend Dr. Shun-Ming Chung and his endearing family. He misses even more
deeply his children Tung-Hui and Tung-Fei, his love in an eternal universe, even
after all vital signals have disappeared in a black hole.

B. L. Hu, College Park, USA
E. Verdaguer, Barcelona, ES

© in this web service Cambridge University Press www.cambridge.org



www.cambridge.org/9780521193573
www.cambridge.org

