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Preface

This book is based on a required course for graduate students in Astronomy which
I taught for a number of years at the University of Illinois. The premise of the
course is that both theoretical astronomers and observers should have a basic under-
standing of the techniques of observational astronomy. The emphasis is on the
underlying physics of the methods of detection and analytical tools (statistical and
otherwise) that astronomers find useful. The great variety of current instruments
and the rapid introduction of new instruments preclude an in-depth treatment of
the peculiarities and idiosyncrasies of many instruments. But every instrument has
its own idiosyncrasies and its own ways of corrupting the data and deceiving the
observer. The topics in this book, I believe, cover the minimum which is required
of anyone attempting to understand or interpret observational astronomy data.

Throughout the book equations are given in mks (SI) units so that it is easy to
relate the discussion to practical quantities such as volts and watts. This is true
even in the chapter on gravitational waves, a subject for which many texts and
references use geometrized units (¢ = 1, G = 1). I prefer to keep ¢ and G around
rather than having to figure out where to put them when I need to calculate power.
I also like being able to check equations using dimensional analysis. In the text
other units are freely worked in. Among astronomers, the gauss remains firmly
fixed as the unit of magnetic flux density. And astronomers frequently use other
cgs units. For example, cross sections are always in cm?. And of course there is a
plethora of astronomical units such as pc, AU(!), and M. An appendix is provided
with physical constants in both mks and cgs units and with a list of other units used
and their equivalents in mks and cgs units.

The reader will note that the chapters on neutrinos, cosmic rays, and gravita-
tional waves are of a different nature than other parts of the book. These fields
are sufficiently specialized that it is difficult to separate purely observational issues
from the underlying science, Therefore, in these chapters I freely go back and forth
between design and scientific goals.
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xxii Preface

In addition to the color plates, there are color versions of a large number of other
figures. The complete set of color figures may be accessed and/or downloaded
through this book’s website: www.cambridge.org/9781107010468.

I am well aware of other topics that I could have included in this book. In partic-
ular, I regret not being able to include a thorough discussion of adaptive optics and
not covering topics in astroparticle physics.

The outlook for possible future instruments has changed markedly since much of
this text was written, largely due to budgetary constraints. A funding increment for
DUSEL (Chapter 14) by the National Science Foundation was recently rejected by
the US National Science Board. The fate of DUSEL currently rests with its remain-
ing US sponsor, the Department of Energy. WFIRST (Chapter 5) remains a high
priority project for NASA. If ESA assigns a similarly high priority to its Euclid
mission, a merger of these projects is likely to be considered. The US commit-
ments to IXO (Chapter 11) and LISA (Chapter 16) are very much in doubt. These
international collaborations are expected to continue, but reduced financial support
could lead to delays and reductions in scope. In any event, these instrument con-
cepts are the current state of the art. Astronomers constantly need to readjust their
plans in light of financial realities. If better ways can be found to pursue some of
these scientific objectives, now is certainly the time for them.
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