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How to write a book

Oliver C. Wells

Writing a book on a technical subjectas
a part-time project can be very labori-
ous. It can easily go on for ten years or
even longer. It is, of course, easy
enough to say that the basic principles
are; First, keep the effort at a level and
on a subject that are compatible with
your employment; second, arrange
matters so that you will have some-
thing to show for your efforts at every
stage; and third (most important of all),
maintain an understanding with your-
gelf that you can abandon the project
without regrets if it does not seem to be
working out. But how is this to be
done? In this article I would like to
offer some practical suggestions that
are based on my own experiences while
writing a book® and that I hope will be
helpful to anyone who is considering a
similar plan.

Stages in writing a book. Writing a
book can be divided into three stages.
During the first phase, you are collect-
ing material, trying to identify the
important parts, doing a bit of writing
and trying to figure out why the subject
is of any interest anyway. During the
second phase, you will try to put your
chapters together. (Also, during this
second phase, you will begin to develop
an improved appreciation of books
written by other people.) Sooner or
later you will undergo a mental phase-
change after which you will be willing
to put your chapters into final form.

Bibliography. There are several very
good reasons why you should start
work on the bibliography as soon as you
can, even before you have decided on
the outline of your book. A copy of
every reference should be filed by au-
thor and year, and the important parts
of every article (which might typically
be only a few percent of the whole)
uqderlined in red. Although this
might appear to be (and in fact is) really
rather llaborious, it will repay the effort
many times over as the work proceeds.

A useful activity is to try to discover
that extra useful item in every publica-
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tion, which need not be related to the
main topic, but which always seems to
be hiding in there somewhere. It is
surprising how useful such extra infor-
mation can be. For example, while
browsing through a paper on the scan-
ning electron microscopy of metal frac-
tures I found a magnificent comparison
pair of micrographs taken at different
accelerating potentials, which was of
far greater interest to me than the
subject of the paper itself.

You should also obtain copies of all
the “famous” papers that everyone
cites but which very few people have
read. You will find, for example, that
it can be a rare occasion when a refer-
ence will actually contain only the
information which causes it to be cited
again and again in paper after paper.
David Langmuir’s 1936 paper,” for ex-
ample, is frequently cited in connection
with the brightness relationship in
electron optics. It turns out that Lang-
muir never used the word brightness.
Of greater interest, perhaps, is the
appendix to this paper which contains a
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simple derivation of the spherical aber-
ration of a uniform accelerating field,
which imposes a fundamental limit on
the resolution of the emission micro-
scope.

[Information retrieval schemes can be
a great disappointment at this stage.
This is because they will provide you
with too many references to look up
and make copies of individually. Far
better, in my opinion, is to make copies
of all of the papers which you find to be
interesting, look up the references cited
in these papers, make copies of them,
and add them to your collection.

Dry runs. When you have made a
good start on the bibliography, it is
time to start on dry runs for your
various chapters. The purpose of the
introductory chapter is to survey the
field and act as an introduction to the
other chapters in the book. There are
various journals and conference pro-
ceedings which publish survey articles,
and preparing one of these can provide
a useful rehearsal for writing the first
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chapter for your book.

Another useful procedure is to pub-
lish annotated bibliographies of the
various sections of the subject (with a
request, of course, that authors should
send you reprints for updated ver-
sions). This again allows you to re-
hearse for writing chapters for your
book, whilst having something to show
for your efforts at every stage.

On the subject of writing style, I am
frequently horrified to discover that I
quite simply cannot understand even
the first paragraph of a technical arti-
cle on a subject quite close to my own
major area of interest. To avoid such a
problem with your own writing, I would
most strongly recommend that you fol-
low the “grandmother principle,” ac-
cording to which the first page of every
chapter, the first paragraph of every
section, and the first sentence of every
paragraph should be comprehensible to
your grandmother. This principle is
based on the observation that if these
introductory statements are incompre-
hensible to a person of normal intelli-
gence and interest not involved in your
field, then it is most unlikely that the
rest of your writing will be comprehen-
sible to anyone at all.

Citation of references. Here, I believe
that it is generally more useful in a
review article to cite a reference by
author and year rather than by a num-
ber. A sentence which says “Person
(year) did this” is more agreeable than
a sentence which makes a statement
and then puts in a string of numbers in
supposed substantiation of that state-
ment. For example, it is probably bet-
ter to say “Knoll (1935) built a scanning
electron microscope (SEM) in which the
electron column was a modified cath-
ode-ray tube” than to say “The earliest
SEM was built with a glass envelope
(Knoll 1935)”. This is because in the
second case, you do not know whether
Knoll had conducted the experiment,
was an onlooker, was a promoter of the
local glassmaking industry, or what-
ever.

An additional advantage of citing the
references by author and year in alpha-
betical order and with the full title is
that the bibliography then becomes
something that has value as a separate
entity from the main paper itself.

Technical points. Some points that
are important in the final assembly of a
book:

P Chapter length. The temptation is
to make the chapters too long. Typi-
cally in your initial plans, each chapter
might consist of four or five sections
with ten or twenty diagrams or photo-
graphs in each. Don't do it. Divide
them into as many separate chapters as
you can. First of all, it is very much

easier to put short chapters into fina|
form. Second, it is easier to run correc.
tions through to the end of a ghoy
chapter. Finally, you will retain the
option (up to the page proof stage, in
fact) of adding final sections to the
chapters to cover the inevitable g]i.
important topics that you had forgotten
until the last moment.

P Figures. Resist the temptation to
combine, say, the first four pictures
into Figure 1 and call them Figures
1(a), 1(b), 1(c), and 1(d). It is better to
call them Figures 1, 2, 3and 4. Thisis
because you will almost certainly find
extra diagrams that must be inserted
at a later date, and it is far easier to do
this if you have kept a few numbers in
hand. An important part of any book
on an experimental technique (micros-
copy, for example) is a collection of
micrographs to show what the method
cando. Here, I prefer the comparative
approach, in which, for example, twoor
more micrographs of the same area
(but obtained by different methods) are
mounted side by side. I personally
found it agreeable to obtain micro-
graphs from as wide a range of workers
in the field as I could, and then to make
the micrographs, the caption, and the
reference as a self-contained "package”
that can be studied without an absolute
need to read the text. (Of course, the
reference should be cited by name and
year in the caption in such a case.) In
my opinion, a good collection of micro-
graphs or diagrams can considerably
enhance the value of a book.

» Errors. You must prepare yourself
for the fact that you will make mis-
takes. A misprint is bad enough, but
far worse is an error that makes it
perfectly clear that you do not under-
stand some fairly simple aspect of the
subject—confusing the distance of clos-
est possible approach in Rutherford
scattering with the impact parameter,
for example (I removed this error at the
second printing of my book).

The only defense against this sort of
misfortune is to seek as many indepen-
dent reviewers as you can; but even o,
you must recognize that beyond a cer-
tain point it will serve no purpose fo
continue searching for mistakes. One
of my friends, after checking every
detail, was unpleasantly surpris
when one of the diagrams in his book
was printed upside down. Sometimes,
you just can’'t win.
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