
PREFACE 

Materials research has been drawing, with increasing consistency, on a wide 
range of materials characterization techniques which find their origin in the 
nuclear sciences and utilize a wide spectrum of instrumentation including 
accelerators, mass separators, and sophisticated high resolution counting 
equipment of all kinds. The majority of these techniques are employed in 
atomistic studies and directly utilize the perturbation in the emitted radiations 
from the decay of unstable nuclei to study the local atomic, electronic, and 
electro-magnetic environment. 

Accelerator and reactor based experiments provide an additional, com
pliment of probe particles which include positive muons, energetic nuclei from 
protons to heavy ions, electrons, pions, and of course neutrons of various 
deBroglie wave lengths. Radio nuclides are employed in tracer diffusion 
studies and as local site probes in Mossbauer, and time dependent perturbed 
angular correlation by virtue of the hyperfine interaction. Exotic unstable 
particles such as the positron and the muon may be used to study the density of 
electrons in momentum space and the local fields in crystalline materials 
respectively. Neutrons and accelerated ions can be used to transmute constitu
ents of a solid sample and thus provide analytical chemical information as 
well as being used as scattering probes of structure. 

Taken together the various nuclear methods for probing condensed matter 
represent a unique complimentary set of experimental analytical and struc
tural techniques. It is important that modern chemists have an appreciation, 
and in those cases where unique information can be provided, be aware and 
employ these techniques in their materials research. To this end a symposium 
and tutorial workshop on MODERN NUCLEAR METHODS IN MA TE
RIALS SCIENCE was held in Washington D.C. in conjunction with the Fall 
1983 Meeting of the American Chemical Society, and which was jointly 
sponsored by the Division of Nuclear Chemistry and Technology and the 
Division of Physical Chemistry. 

The nature of the papers was mostly tutorial with some contributed 
examples of specific experiments which used nuclear probe techniques. Al
though not a fully comprehensive collection of Nuclear Methods, the papers 
collected here provide a very good introductory view of several of the tech
niques. Particular emphasis was given to the hyperfine probes and the electron 
momentum techniques. In addition examples of modern applications of 
Rutherford back scattering, neutron activation and gamma ray scattering 
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techniques round out the tutorial nature of the SYMPOSIUM. Indeed each of 
these areas has formed the basis for one or more international symposia and 
subsequent published proceedings in recent years. It is our hope that this 
modest collection will stimulate a further interest for noviciates in what we 
regard as a very diverse and important component in Materials Science Re
search. 
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