truly represents a fundamental change
in the human experience.

Splitting the Second goes on to give
a comprehensive review, at a popular
level, of the state of modern time-
keeping. The author details the coop-
eration of the national timing labora-
tories to set an international standard
time scale, including descriptions of
the clocks used at these laboratories
and the means by which the times
provided by the clocks are combined to
create the basis for all modern civil
timekeeping. Jones describes the use
of leap seconds, the one-second adjust-
ments to Coordinated Universal Time
(UTC), the world’s standard time,
to reconcile “Physicists’ Time” with
“Astronomers’ Time.” He identifies the
reconciliation of the two time scales as
“the problem with atomic timekeep-
ing” and provides a clear description of
this rather confusing issue.

The author’s British background
has apparently contributed a decided-
ly British perspective to the story.
There is no denying the major contri-
bution of UK scientists to modern
timekeeping. British scientists were,
in fact, largely responsible for develop-
ing the first operational atomic clock.
However, contributions to the science
of timekeeping from other national lab-
oratories do not receive the attention
they have earned.

There are some minor factual prob-
lems and some descriptions that might
be considered oversimplifications. The
global positioning system (GPS), while
mentioned, is not properly credited for
its importance in the worldwide dis-
tribution of accurate time. GPS has
now become the dominant means to
obtain time, even in ways of which the
ultimate user is unaware. Its success
and easy availability in providing time
even threaten the development of new,
more expensive clocks.

The author briefly describes the
general concepts of one-way and two-
way time transfer. In the former, the
user can synchronize a clock using a
“broadcast” time signal, without any
interaction with the signal provider. In
the latter, the user must interact with
the provider. Jones details the use of
common-view time transfer in the for-
mulation of the Coordinated Univer-
sal Time. However, he has left out the
use of two-way satellite time transfer,
a technique that makes an important
contribution to the formation of UTC.

In summary, Splitting the Second:
The Story of Atomic Time is an inter-
esting, readable account of the state of
modern timekeeping. It is not com-
prehensive and is not the definitive
history of this stage of the human
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attempt to provide accurate time-

keeping. It is, however, a good intro-

duction and well worth reading by

those interested in this rather poorly

documented area of modern science
and technology.

DENNIS D. MCCARTHY

US Naval Observatory

Washington, DC
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Silicon Surfaces and Formation of
Interfaces, by Jarek Dabrowski and
Hans-Joachim Miissig provides a wel-
come look at the basic sciences of sili-
con surfaces for the requirements of
the fast-paced microelectronic industry.
The industry is of enormous impor-
tance to communication and informa-
tion infrastructures. The technology
has now reached a level where atomic
control of interfaces is a critical
requirement for its future genera-
tions. Therefore, a wide range of engi-
neers must be aware of the tools and
methods that are at their disposal for
characterizing and understanding the
formation of interfaces, particularly in
silicon-based devices. Conversely, sur-
face scientists should learn about tech-
nological issues that are likely to ben-
efit from their expertise. The tutorial
nature of Silicon Surfaces and Forma-
tion of Interfaces makes it an insight-
ful resource for both communities.

In the introductory chapter, the
authors make a convincing case for the
importance of fundamental surface
science studies in silicon processing,
which, unlike a field like catalysis,
thrives on two-dimensional order and
atomic perfection at interfaces, mak-
ing silicon technology fully compatible
with surface science techniques.

Dabrowski and Miissig devote three
early chapters to background, includ-
ing structural and dynamical proper-
ties of clean silicon surfaces. This his-
torical description is fascinating, if not
concise, and these chapters contain
important basic and quantitative in-
formation that is nicely summarized in
tables and figures. Many readers may
skip the details of the controversies
that characterized the early days of
silicon surface science to focus on the
current understanding of clean sur-
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faces and the adsorption on and oxi-
dation of silicon surfaces described in
the later chapters.

Indeed, the latter part of the book
beautifully summarizes the interac-
tions of molecules with the silicon sur-
faces and thereby makes the impor-
tant connection to the silicon oxidation
and passivation that is so fundamen-
tal and critical to the microelectronics
industry. It is particularly important
and timely for technologists to appre-
ciate the systematic steps taken to
characterize and understand the reac-
tions taking place during surface pas-
sivation, and to realize that wide gaps
in understanding and lively contro-
versies still exist.

In several areas, such as silicon
oxide characterization, the authors
skillfully provide a concise description
of silicon processing technology, high-
light the complementary aspects of
existing characterization techniques,
and incorporate the salient results of
scientific investigations. Their discus-
sion of the practical quality issues of
the silicon/silicon oxide interface is of
great benefit to surface scientists: it
provides a concrete motivation for
fundamental research. At the end of
the book, Dabrowski and Miissig pro-
vide a clear tutorial of materials issues
associated with real-life devices, thus
enabling and enticing surface scien-
tists to explore these complex issues.
The synergy between technology and
surface science that is highlighted in
this book is a clear reflection of the
authors’ expertise and the research
focus of the Institute for Semiconduc-
tor Studies in Frankfurt, Germany,
with which they are both associated.

Overall, this book constitutes a
solid source of reference material, with
over forty tables that conveniently
summarize key references in each sec-
tion. The references do not always
reflect all the work done in the field,
but they are exhaustive enough (over
1300) that the interested reader can
eventually uncover some missing key
contributions in the areas discussed.

Within a given chapter, the scope is
sometimes uneven. In an attempt to
provide in-depth information, the
authors occasionally inject much of
their own thinking and interpretation
of existing work in some areas, while
failing to give insight into others. This
approach makes it difficult at times to
separate educated speculation from
established knowledge. Nonetheless,
the discussions and opinions present-
ed are welcome and stimulating, and
always educational.

For a book of this length and depth,
figures are noticeably scarce (only 82).
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Yet, the existing figures are uniform-
ly well done with thorough captions,
and the authors cleverly illustrate in
the text itself the surface structures
and adsorption sites, greatly clarify-
ing the presentation. Additionally, the
authors raise philosophical questions
in the opening and concluding chap-
ters of the book that tend to detract
from the real value of this otherwise
tutorial volume.

Despite these minor pitfalls, this
book is well written and highly edu-
cational. I strongly recommend it for
materials scientists interested in the
properties of silicon as a microelec-

tronic device material, and for micro-

mechanical and photonics applica-
tions as well.

YVES J. CHABAL

Agere Systems

Murray Hill, New Jersey
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