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level of a “duty.”

Heilbron believes that this dedica-
tion defined Planck as a conservative.
But one could also argue that Planck
was in part a classical liberal, fash-
ioned like John Stuart Mill. Like
Mill, Planck supported the education
of women and eschewed universal
suffrage. Most importantly, Planck,
like Mill, did not adopt Immanuel
Kant's categorical imperative as a
guide to action, as Heilbron believes
that Albert Einstein did. Instead,
Planck was guided by an “obligation
of conscience.” He worked from with-
in the Third Reich, did not speak out
against the regime, and did not resign
or emigrate. One could act, Planck
believed, prior to acquiring full
knowledge of circumstances and their
outcomes. So although he did not like
working with the Nazis, he did so on
occasion for what he saw as the higher
good of either preserving elements of
German life as he knew it or alleviat-
ing the suffering of his colleagues.
Planck was in this sense guided by a
liberal utilitarian ideal. To have left
Germany would have meant aban-
doning these ideals of conscience. In
short, Planck, like Mill, believed that
under certain circumstances, the ends
justified the means.

Heilbron leaves open the question
of whether Planck’s ideals ennobled
or betrayed him. It is easy to read
Planck’s story as a tragedy. But his
sense of duty and responsibility was
not as excessive as, say, that of Julien
Sorel in Stendhal’s Le Rouge et le
Noir. Sorel’s sense of duty was self-
ish; Planck’s, more altruistic. The
sense of duty that kept Planck active
as he grew older was directed at
helping the helpless, a point that is
reinforced by the metaphors Heilbron
uses to describe Planck’s actions: doc-
tor, captain, chaplain. Yet one could
also read Planck’s story as a success.
From his strategic institutional posi-
tions he created of himself a mallea-
ble symbolic image. The Nazis
viewed him as a safe German patriot,
and in 1938 the much anticipated
institute of physics for the Kaiser
Wilhelm Gesellschaft was named the
Max-Planck-Institut fur Physik. But
in 1946 when the British needed a
name for the new scientific organiza-
tion in their zone of occupation in
Germany, they chose Planck’s to dem-
onstrate that it was not aligned with
the Third Reich. The persistence of
his image and what it stood for is
testimony to the delicate balance he
struck between ideals and reality,
between thought and action.

This book was originally written as
the introduction to a German edition
of Planck’s essays that grew out of the

Inventory of Sources for Twentieth
Century Physics, a project that Heil-
bron directs at the Office for the
History of Science and Technology at
Berkeley. Heilbron’s book is a testa-
ment to the use that can be made of
large-scale bibliographical projects.
The recent issuance of a paperback
edition will greatly facilitate assign-
ing it in class, where it deserves to be
read, discussed and debated by stu-
dents of science, ethics and German
history.
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It is quite difficult to find a subfield of
condensed matter physies that has
had a greater emphasis on the devel-
opment of techniques than surface
physics during the 1970s and early
1980s. In fact this trend began in the
early 1960s with the introduction of a
commercial version of a low-energy
electron diffraction apparatus by the
vacuum division of Varian Associates,
already then a successful manufac-
turer of nuclear magnetic resonance
and electron spin resonance research
apparatus. Thus began a somewhat
slow but steadily accelerating in-
crease in the employment of a multi-
tude of techniques in a single ultra-
high-vacuum chamber to perform
more and more detailed studies of
surfaces. Today it is normal to do at
least three or four uhv measurements
in a single chamber. The reason for
there being so many techniques is
twofold:

> To keep most surfaces atomically
intact on a submonolayer scale one
must make, characterize and study
the surface without exposing it to
pressures higher than the uhv
range—around 10~ '¥ atmospheres.

> To derive several complementary
results on a single surface it is most
reliable to make several measure-
ments in situ.

Clearly there has been a need for an
authoritative monograph text on the
proper utilization of the many uhv
surface techniques now available. In
fact, this field is so broad that it is
commonly called surface science rath-
er than surface physics. Modern
Techniques of Surface Science is de-
signed to fill such a role, and it does a
good job. It follows a succession of
similar monographs in recent years:
Fundamentals of Surface and Thin
Film Analysis by L. C. Feldman and
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J. W. Mayer (North Holland, New
York, 1986); Low Energy Electrons
and Surface Chemistry by G. Ertl and
J. Kiippers (VCH, Weinheim, FRG,
1985); and Surface Crystallography:
An Introduction to Low Energy Elec-
tron Diffraction by L.J. Clarke (Wi-
ley, New York, 1985; reviewed in
PHYSICS TODAY, April 1987, page 83).
The present book by D.P. Woodruff
and T. A. Delchar offers a balanced
treatment of the various electron and
ion spectroscopies, including LEED,
Auger electron spectroscopy and pho-
toelectron spectroscopy, which in this
book is still artificially separated into
ultraviolet and x-ray photoelectron
spectroscopy, but has been blurred
into a single technique by the wide-
spread use of synchrotron radiation.
Thus Woodruff and Delchar’s book
will not be all things to all people
working in surface science. But it
does provide a solid explanation of the
physics inherent in the various mea-
surement techniques that it treats.
One can certainly find a clearer and
more detailed exposition of each of
these techniques in other sources; an
example is Clarke’s book cited above,
which treats LEED in great detail.
However, it is difficult to find a better
concise exposition of the array of the
most commonly used uhv surface
techniques than these authors dis-
cuss. I found the summary on LEED
in Modern Techniques to be quite
useful for some of my own recent
studies of stepped surfaces; the discus-
sion of electron analyzers also is
extremely good for its length. Other
areas that are well done include
sputter-depth profiling by Auger and
secondary ion emission techniques as
well as electron-stimulated desorp-
tion. In each case, the authors place
their emphasis on the fundamental
physics inherent in the measurement
process rather than on a recipe for a
particular measurement. Thus Mod-
ern Techniques of Surface Science is
well suited to a course on the princi-
ples of the measurements, such as an
advanced undergraduate or begin-
ning graduate physics lab course. For
a course that emphasizes the rules
and methodology of surface analysis
and is aimed at thin-film materials
scientists, the book by Feldman and
Mayer is perhaps more suitable.
Perhaps the book that comes closest
to Woodruff and Delchar’s is the
volume by Ertl and Kiippers, which is
already in its second edition. This
book treats LEED and XPS on a level
nearly equal to that of Woodruff and
Delchar, but is somewhat superior in
its treatment of electron energy loss
spectroscopy and UPS, at the expense
of a nearly complete neglect of the

important techniques of ion scatter-
ing and molecular beam methods.
Woodruff and Delchar’s book is the
better choice for a university course
on a variety of the important tech-
niques, while that by Ertl and Kiip-
pers is probably the better choice for a
somewhat more specialized use in-
volving mainly electron methods,
such as the short courses now offered
in conjunction with many scientific
meetings. The strongest recommen-
dation that I can think to give Modern
Technigues of Surface Science is that |
would use it as the text of a course on
surface science methods such as the
one I taught at AT&T Bell Labs about
ten years ago.
J. E. Rowkg
AT&T Bell Laboratories
Murray Hill, New Jersey
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As with previous volumes of the Laser
Handbook, volumes 4 and 5 include
authoritative articles on lasers and
key laser-related technologies. (See
PHYSICS TODAY, December 1980, page
59, for a review of volume 3. Al-
though both volumes have 1985 pub-
lishing dates, their articles present
information and concepts that remain
timeless. The handbooks provide a
unique introduction to the field for
the beginner, along with a clear
presentation of the scientific and
technological context and a compre-
hensive list of references. Every seri-
ous researcher in quantum electron-
ics should have access to these books.

The editors have consistently ob-
tained qualified authors who have
carefully written chapters that are
well researched and documented.
Volume 4 covers free-electron lasers,
color center lasers, the ring laser
gyro, optical phase conjugation and
optical bistability. Volume 5 contains
articles on uv lasers and tunable solid-
state lasers as well as on the uses of
lasers in high-resolution spectrosco-
py, microfabrication and thermonu-
clear plasma diagnostics.



