Preface

This book 1is the first attempt to provide a comprehensive
presentation of the physics and engineering concepts behind emission
detector technology. Over the course of 35-year career in experimental
physics, I have been involved in a variety of R&D projects that spans the
study of effects associated with quasi-free electron emission, from small,
gram-scale quantities of non-polar dielectrics for the purpose of
exploring all possible working media for emission detectors, to the recent
development of huge, ton-scale, astroparticle emission detectors used in
the search for cold dark matter in the Milky Way. Consideration of this
research itself can serve as a good example of the evolution of a new
technology from basic concept to practical application.

In this book, special attention has been paid to the properties of non-
polar dielectrics, since such media can be used for effective detection of
penetrating radiation in many important practical applications, ranging
from medical imaging to nuclear reactor diagnostics. Applications of
emission detector technology are discussed in the concluding chapter of
the book. More than two hundred references have been cited in this book
and can serve as sources of more detailed information on particular
subjects. For additional reading on relevant detector technologies, one
can recommend Liquid lonization Detectors (Atomizdat, 1983) by
Barabash and Bolozdynya, Noble Gas Detectors (Wiley, 2006) by
Aprile, Bolotnikov, Bolozdynya and Doke, and, of course, Radiation
Detection and Measurements (3rd edition, Wiley, 2000) by Knoll, whose
comments on the technology of noble gas detectors inspired me to work
on this monograph.

I thank my colleagues from LUX collaboration, XENON-10
collaboration, CDMS collaboration, Moscow Engineering Physics
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Institute, Institute for Theoretical and Experimental Physics, Case
Western Reserve University, Massachusetts Institute of Technology,
Purdue University, the Nuclear Medicine Group of Siemens Medical
Systems, Department of Medical Physics of Rush-Presbyterian-
St. Luke’s Medical Center, Constellation Technology Corporation and
2K Corporation for many stimulating discussions on the issues related
to the subject of the book. I also thank the many great scientists and
nuclear engineers that I have had the privilege to work with on the
development of noble gas and emission detectors, who have guided me
to a better understanding of the physics and properties of these detectors
and who helped in the routine of experimental activity. In particular, I
am grateful to B.U. Rodionov, D. Akerib, D. Akimov, S. Anisimov,
E. Aprile, K. Arisaka, R. Austin, A. Balakin, A. Barabash, A. Bernstein,
A. Bolotnikov, A.F. Borghesani, P. Brusov, G. Carugno, W. Chang,
M. Chen, V. Chepel, D. Churakov, C.E. Dahl, A. Dahm, R. DeVito, V.V.
Dmitrenko, T. Doke, A.G. Dolgolenko, B.A. Dolgoshein, O.K. Egorov,
V.V. Egorov, R. Gaitskell, K. Giboni, C. Hagmann, D. Koltick,
R. Konoplich, J. Kwong, P. Lebedev, V.N. Lebedenko, M.I. Lopes,
V.K. Lyapidevsky, K. Matthews, D. McKenzie, S. Medved, V.P.
Miroshnochenko, V. Morgunov, [.M. Obodovsky, B.M. Ovchinnikov,
S. Pokachalov, A.P.L. Policarpo, V. Prutskoj, A. Rostovtsev, B. Sadolet,
G. Safronov, V. Shilov, T. Shutt, R.S. Shuvalov, E. Shuvalova, S.A.
Simonychev, V.A. Smirnitsky, M. Smolin, G. Smirnov, V. Solovov,
V. Sosnovtsev, P. Sorensen, V. Stekhanov, T. Sumner, Yu. Tikhonov, S.
Ulin, L. de Viveiroz, H. Wang, J. White, B. Yakovlev and M. Yamashita.

I extend my special thanks to R. Austin, A. Bradley, M. Dragowsky,
J. Kwong, C. Hall and P. Sorensen, who spent their time reading, and
commenting on early versions of the manuscript, and A. Bernstein,
E. Aprile, K. Arisaka, A.G. Dolgolenko, R. Gaitskell, B.U. Rodionov,
T. Sumner, L.de Viveiroz, H. Wang and J. White, who contributed
unique illustrations, and, especially, my family for their patience and
moral support.

Alexander Bolozdynya
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