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well resolved diagrams are obtained 
with their help. XRD applications from 
several fields of materials science like 
stress measurements, investigations of 
metallic glasses and fibrous polymers, 
and environmental problems are des- 
cribed. 

One main objective of the XRS part 
is to evaluate the advantages and/or dis- 
advantages of the WDXRS (wavelength 
dispersive XRS) and EDXRS (energy dis- 
persive XRS) methods. It is shown that in 
the most important industrial applications 
(minerals industry, metals industry) the 
latter is at an advantage, because it 
yields results of sufficient precision at 
lower cost and effort and because the 
equipment with a radioisotope source 
and a Si(Li) detector is portable. 

The Si(Li) detector needs liquid- 
nitrogen cooling. As an alternative, for 
the analysis of high- and medium-Z ele- 
ments (Z > 30), a room-temperature mer- 
cury iodide (Hgl2) detector can be used. 
The energy resolution of this detector is 
poorer (optimum value 380 eV for the 
5-9 keV X-rays of Fe 55) than of Si(Li), but 
sufficient for most of the practical applic- 
ations in heavy-element analysis. A fur- 
ther comparison concerns the XRF and 
PIXE (proton-induced X-ray emission) 
methods; it is shown that for the analysis 
of samples with strongly varying matrix 
composition, and for Z>20,  PIXE is more 
suitable because of the smaller matrix 
corrections. 

The papers on XRF techniques mainly 
deal with measures for increasing the 
detection limits and reproducibi l i ty of the 
method. This can be achieved, as is 
shown, by different methods of back- 
ground reduction (filter, electronics for 
pulse handling, application of primary 
scatterers to polarize the radiation) and 
by optimizing the sample preparation 
techniques and excitation conditions. 

As an alternative surface-sensit ive 
analysis method to PIXE and others, the 
LEEIXS (low-energy-electron-induced X- 
ray spectroscopy) method is presented, 
where soft X-ray fluorescence radiation 
of light elements B to F excited by low- 
energy electrons from a cold cathode 
tube is detected. The method is capable 
of analyzing samples from such ele- 
ments quali tat ively and quantitatively, of 
measuring film thicknesses and of gain- 
ing depth profiles. The method works in 
primary vacuum, which is a great advan- 
tage in the investigation of industrial 
research problems over other surface- 
sensit ive techniques. 

Finally, computerization of XRS has 
great importance, as can be seen from 
most of the papers. In one of them a 
WDXRS system combined with a mini- 
computer is presented, which is suitable 
for a high-speed qualitative analysis of 
samples within less than half a minute. 
This is comparable with the speed of 
computerized EDXRS systems, but the 
resolution (precision) of the WDXRS sys- 
tem is much higher. 
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The authors are well known in the field of 
X-ray spectrometry: R. Jenkins is at 
Philips, Mahwah, New Jersey, R.W. 
Gould is at the University of Florida, 
Gainesvil le and D. Gedcke is at EG & G 
ORTEC, Oak Ridge, Tennessee. The book 
is divided into 12 chapters and seven 
appendices. The literature has been re- 
viewed till 1977 and many references are 
given. This book is the only one of its kind 
to cover both wavelength- and energy- 
dispersive spectrometers in detail. 

The first chapter is a short introduction 
to the subject; the second chapter ex- 
plains the physics of interaction of X-rays 
with matter and is partly the theoretical 
foundation for chapters 9 and 10. Chapter 
3 deals with sources for X-rays and chap- 
ter 4 is a long treatise on spectrometer 
instrumentation. Chapter 5 gives some 
necessary statistics and chapter 6 com- 
ments on general computer applications 
such as smoothing of spectra, back- 
ground subtractions and least-squares 
fitting of peaks. Chapter 7 is called speci- 
men preparation and presents brief in- 
formation on this difficult subject. 
Chapter 8 is a well written explanation of 
qualitative X-ray analysis. 

Chapters 9 and 10 are on quantitative 

analysis. This section starts with the 
assumption that all samples are ren- 
dered homogeneous, so that only mat- 
rix effects are to be accounted for. Next it 
is stated that the analyst has great diffi- 
culties in providing good standards, but 
nothing is said as to where such stan- 
dards are got or how they are prepared. 
Many procedures for matrix corrections 
are discussed, the most sophisticated of 
which are the fundamental parameter 
methods or alpha correction procedures. 
The most useful - but unfortunately not 
always applicable - double di lut ion 
method is explained in detail. Limits of 
concentration ranges for different cor- 
rection formulas, as wel~ as examples of 
not wisely chosen ranges of standard 
concentrations in a series, are 
described. 

Chapter 11 is on trace analysis and 
emphasizes the important role of the 
background for determinations near the 
lower l imit of detection. Chapter 12 is 
devoted to radiation health hazards from 
X-rays and protection against them. 
Some legal aspects of US regulations are 
described. 

This book is a valuable compendium 
for the practicing X-ray spectroscopist in 
industry and science or researchers in 
other fields who have to apply X-ray 
analysis. It seems doubtful that students 
could afford to buy such a comprehen- 
sive book. 
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