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Introduction to Volume 3

Producing a handbook, indeed any compendium that purports to represent the state of the art, 1s a perilous
undertaking. Never mind prospective authors who are reluctant to write yet another review, or contributors
who enthusiastically accept an invitation but fail to deliver, or the perennially late. Such perils of editorship are
expected. The real culprit is the task itself. If a field or subject is mature enough to afford definitive summary,
the likelihood is high that it is already stale. If, however, the subject is vibrant and stll evolving, trying to
summarize it 18 akin to chasing a mirage. While one writes the gospel according to Peter, Paul is sure to publish
a bit that makes Peter’s tome somewhat dated. Auditory neuroscience is vibrant and not all the questions are
answered. So, as with most books of this sort, this volume provides a glimpse of a field in transition. The reader
will find that many chapters hint at some tentativeness. We hope that a lack of final conclusions on some topics
will inspire further work.

When we entered the field 35-45 years ago, it was not difficult to master most of what was known about the
subject in relatively short order. Then, hearing science was largely the domain of engineers, physicists, and
psychologists, and practitioners were few. The subject has meanwhile flourished and expanded to become an
integral part of mainstream biology. Relying on all the powerful techniques developed for cell biology and
neuroscience with the full incorporation of molecular and genetic approaches, and often introducing some that
have been borrowed from the physical sciences, hearing research has emerged as one of the most interesting and
complex subjects in all of biology. It is hoped that this volume conveys some of this interest as well as the
palpable excitement that permeates the field.

The ear is a remarkable organ. It is a multistage transducer and nonlinear feedback system that conducts
mechanical vibrations, slow and fast, first from air to fluid and then from fluid to cells that can convert minute
movements to electrical signals that are recognized by the nervous system. The ear could not be more sensitive;
if it were, sound would be drowned by thermal noise. It produces a frequency resolution akin to placing 29 new
keys between each two adjacent keys of the piano. This book describes some of the special features that allow
the ear to perform these feats.

The brain does not receive complete information from the ear directly but uses input from the cochlea to
compute what it really cares about, namely where sounds emanate and what they mean. These computational
tasks are complicated and are only just beginning to be understood. It is no accident that our external ears sit far
apart on our heads; we use the difference in time of arrival to compute the sound’s angle of incidence. Those
tiny time differences can be used only if the firing of neurons can encode them. Neither is it an accident that our
ears are asymmetrical top—bottom and front—back; differences in the way the ears reflect sounds into and away
from the ear canal distinguish sounds coming from front or back, up or down. As the head and ears grow, the
brain has to keep recalibrating its computations. Perhaps most remarkable, and least well understood, is how a
human being uses an onslaught of rapidly changing sounds to learn what another is thinking.

XXXV
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Like the field, the volume evolved too during its planning and production stages. Some subjects were split
into smaller chunks, some cameos were added, and several were removed. We allowed, even encouraged, a
degree of multiple coverage of certain subjects, particularly those very lively ones where different viewpoints
and orientations could be instructive. It is our hope that we have produced an accurate compendium of the field
in the first decade of the third millennium that will inspire others to take up the job of discovering how animals
hear and understand what is going on in their acoustic environment.

Peter Dallos and Donata Oertel
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