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acted as searchlights. As a confirmation of
this theory, he appealed to the overwhelming evidence that cats can see at night!
For what, indeed, is this thing we call
light? It brings life to the world around us,
and it is the means by which most of us see
and act. At the end of the twentieth century,
physicists call light a quantized electromagnetic field. But what is that? We understand
the mathematical theory very well, but how
to translate its rarefied jargon into the rich
and specific language of the everyday world
of common sense? A quantized field has a
mathematical description in terms of waves
or in terms of particles. It is a matter of convenience, for the two descriptions are in
every way equivalent. If we want to talk
about it with someone not interested in calculation, what should we say? In plain
words, what is actually light? This is the
story of how scientists have tried to answer
this question. It is a fascinating account,
brilliantly told, full of digressions that are
useful because they help us to enter the
intellectual and social climate where ideas
about light were born. It is also a story with a
moral: we come from darkness and end in
darkness, but we must never stop saying,
“Lead on, kindly light”.
William Shea is at the Institut d’Histoire des
Sciences, Université Louis Pasteur de Strasbourg 7,
rue de l’Université, 67000 Strasbourg, France.
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Truth on the outside
On the Surface of Things: Images of
the Extraordinary in Science

by Felice Frankel and George M. Whitesides
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$22.95 (pbk)
Roald Hoffmann

On reading this book one gets the immediate feeling that one’s eyes and mind have
truly feasted, that one holds in one’s hands
an obvious classic at the nexus of art and science. It’s the feeling I had when I first read
Primo Levi’s The Periodic Table, or saw Irving Geis’s protein structures, or looked at
Peter S. Stevens’s Patterns in Nature.
The meeting point here is of photography and surface science, the latter field itself
a commons of chemistry, engineering and
physics. Felice Frankel is an internationally
recognized photographer, whose previous
work has been in photographing landscape
architecture (also surfaces, also natural and
unnatural). George Whitesides is an outstanding chemist, versatile in the extreme,
as savvy to the applied as he is to the pure.
This modestly priced book contains about
60 photographs by Frankel, and short
accompanying texts by Whitesides.
The photographs are startlingly beautiful. In fact, two readers of On the Surface of
Things are likely to fall into this dialogue:
“Did you see that photo of a ferrofluid,
those weird spikes caught between surface
tension and magnetism?” “Yes, I did. But

what I liked best were the mauve and redbrown rings in the Belousov–Zhabotinsky
reaction!” “Really? Did you see that film
chaotically peeling off a silicon crystal?”
At the end of the book are little paragraph notes by Frankel on the photographic
techniques she used. These are written in an
engaging personal style, and, once one discovers them, one is drawn to reading them
in tandem with each image.
Frankel’s spectacular photographs are
the heart of this book, to be sure. But Whitesides also surprises. First, he succeeds (in
too small a font, the only design failure of
this book) in explaining complex matters of
spectroscopy, electronics and the properties of materials without the impediment
(to some) and the crutch (to others) of
mathematics. Second, he writes of surfaces
evocatively, really crafting prose poems
around each image.
Art is no more an accident than science.
The serious play of the mind, what
Immanuel Kant called “the mutual relations of the imagination and the understanding” (and the hand, and the eye), is
central to both human enterprises. It is then
no surprise that a different way of representing (therefore seeing) an object of scientific investigation — through the artist’s
sensibility — should be of scientific value.
This, just as much as the sheer beauty of the
images, is the importance of what Frankel
and Whitesides are doing.
Roald Hoffmann is in the Department of
Chemistry, Cornell University, Ithaca, New York
14853-1301, USA.

Ferrofluid – “a gryphon in the world of materials: part liquid, part magnet”.
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