Preface

Once upon a time I wanted to be a chemist. I guess almost everybody
goes through a lot of different imaginings during childhood, and I suppose
society has a right to worry about some of them. But if you are like I was,
a fair amount of your energy goes into imagining how you might someday
make your living, and whether or not you will ever find something you can
truly call your vocation.

Now, vocation is not just some three syllable word for “job”. It has
connotations of what the clergy name a “calling”, as in, “Have you felt
called to the service of the Lord?” A lucky few people hear such a calling,
although most hear faint siren voices, luring them toward ends that neither
compel nor provide a living. You can hear these voices too, just practice
your favorite hobby or sport for several days in a row and see if you can’t
hear a whisper or two telling you to make this your passion and livelihood.
Well, anyway, all this is to say that once when I was still in high school 1
thought maybe chemistry was calling me in this way.

We had just finished studying some fairly difficult stuff, I no longer
remember what. I was feeling on top of the material and for no real reason
sought out the science section of the town library. In it, I found two books,
both entitled “The Hydrogen Atom”. If you are reading this story, you are
likely to know that the hydrogen atom is lesson number one for high school
chemistry students. No atom is simpler, just one little proton and one even
littler electron account for everything the little guy does. And here, right in
front of me, are two books on just this one atom, the first one truly huge,
as big as our whole chemistry textbook, and the second one about half that
size. I took the small one, under the very mistaken impression that small
equals simple, and sat down for a while to read. The first very noticeable
thing about this book was the absence of the following picture:
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x The Bell That Rings Light

You must know that this picture is required, by law, to precede every
discussion of the hydrogen atom. And the discussion always starts, “Now,
this (pointing) is a proton and this is an electron, and the little one goes
around the big one, just as Rutherford figured out in 210 B.C. and this is the
gospel truth!” Now, may be you can’t tell that I am trying to make sport of
science textbooks, so here I let you in on my little secret. The minute any-
body tries to tell you that some scientific explanation for something is the
truth, you have to know you are in the presence of someone who has written,
is writing, or is about to write a textbook. At the moment in my life when
I opened that book on the hydrogen atom in the San Mateo public library,
textbooks were all I had ever seen. And this new book did not resemble any
of them. It had no pictures of genteel electrons orbiting politely stationary
nuclei, it made no mention of Rutherford or Bohr; it made no reference to
anything in my familiar old chemistry textbook. The sole intersection of
that book and my understanding lay in the use of the word “hydrogen”
and the ubiquitous display of derivatives of various functions, everywhere,
standing in bizarre relationships to one another. In fact, the little book on
the hydrogen atom seemed to be exactly the same as the big book on the
hydrogen atom, except that all of the words had been removed.

Some time later that same year I found out that I had been in the
presence of quantum mechanics, a way to look at small-scale phenomena in
terms of quantities that they possess, such as energy, momentum, location.
These functions describing the object stand in for the actual object itself,
and all relationships among objects are newly expressed by relationships
between the functions that describe them. I will dwell more on this later,
I only mention it now to explain the presence of all those derivatives and
equations that made up most of the text of the book I was holding in my
hands.
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Well, physics is not my vocation and neither is chemistry, although the
mysterious book on the hydrogen atom did motivate me to enroll in and
then drop out of a college quantum mechanics course. I enrolled in it to
understand the book I had found and I dropped out of it because it began,
more or less, with “this is Schrodinger’s equation”, providing none of the
connection I sought between Mr. Schrédinger and poor old Rutherford and
Bohr. Meanwhile, I became a mathematician. And because of that little
book, for the last twenty years I have made it my hobby to piece together
the story of the hydrogen atom, how it grew from a simple little sun-plus-
planet into the set of equations that Schrodinger gave, and how the solution
to those equations answers questions posed by Bohr himself.

This little book is my gift to myself. It is the book I wish I had found
next to those two others when I went to the library, so that I could have
reached, with my still limited knowledge of physics and mathematics, the
place where the other books began. This book is for you, too, especially if
you are taking a physics or chemistry course now. In it, you will find some
glue to help patch up your picture of the universe, especially the very small
things in it.

D. I. Wallace



