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PREFACE

In writing this monograph our intention has been to provide a
connected account of the use of X-rays for microscopical investiga-
tion, commencing with the physical principles and including some
microanalytical applications. Although its possibilities as a supple-
ment to the established optical methods have long been clear,
X-ray microscopy has become a practicable research tool only in
recent years. A number of technological advances have combined
to remove the major difficulties, which indeed largely stem from
the properties of short wavelength and high penetration which
make the method so attractive. A dioptric system, analogous to the
compound light microscope, remains unrealized, but reflexion
focusing at near grazing incidence has been thoroughly explored.
Its aberrations are now well understood, if not yet more than par-
tially correctable. On the other hand, the difficulties of focusing
X-rays have been avoided by means of the two-wavelength pro-
cedure, in which a primary image is recorded with X-rays and the
final image with visible light, all or part of the magnification being
obtained by optical enlargement. The contact method, in which a
one-to-one image is first obtained on a fine-grained emulsion, relies
upon an optical microscope for the whole of the magnification,
whereas in the projection method an image is formed directly at
moderate magnification by a point source of X-rays.

These three methods of X-ray microscopy are now finding many
practical applications, especially since they allow microanalysis of
specific chemical elements to be carried out in a non-destructive
manner, on the basis either of differential absorption or of the
emission of characteristic line spectra. By the use of television
techniques the latter method can be made to give a visible image
of the distribution of a particular element in a specimen. These
possibilities of microanalysis make the X-ray microscope a valuable
complement to optical methods, even though its resolving power
is so far no better.

The basic principles and limitations of the different methods
have been fully investigated during the past decade, and their fields
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xii PREFACE

of application are now being actively explored. A review of the
subject should therefore be timely. Short surveys have appeared
in year-books and elsewhere, but no comprehensive treatment has
hitherto been published. The Symposium held at Cambridge in
1956, under the auspices of the International Union of Pure and
Applied Physics, brought together for the first time the various
workers in the subject, and gave the opportunity for an assessment
of its state of development and future prospects. The present text
owes a great deal to the inspiration of that meeting, as also to the
advice and encouragement of many who contributed papers to it;
nevertheless, the division of the subject-matter adopted here, and
the views expressed on unsettled issues, are those of the authors
themselves.

The book falls roughly into three parts: the principles of the
main methods of X-ray microscopy (chapters 1-5), the practical
details of their use for qualitative microradiography and quantita-
tive microanalysis (chapters 6 and 7, g—11), and examples of
applications in biology, medicine, metallurgy and technology
(chapters 12 and 13). In addition, it seemed useful to include some
account of the production of X-rays (chapter 8), of microdiffrac-
tion procedures (chapter 14) and of certain recent developments of
promise for X-ray microscopy (chapter 15). An appendix contains
data about the absorption coefficients and the characteristic emis-
sion lines of the elements.

In a text covering so wide a field, in much of which the authors
have no personal experience, it is only too possible that errors will
exist. We shall be grateful to have them brought to our notice,
and thanks are tendered in advance for this and for other comments
which may help to improve the text of any future edition.

V.E.C.

W.C.N.
CAMBRIDGE

January 1959

Postcript: As publication was delayed by a printing dispute, we
have been able to add some reference to recent work and especially
to the papers given at the Symposium on X-ray Microscopy and
X-ray Microanalysis held in Stockholm in June 1959.
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