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FOREWORD 
 

In the past decades, a new scientific endeavor was formed covering the 
study of the ternary intermetallic compounds with effects of strong 
interelectronic correlations known under the names of heavy fermions, Condo 
lattices, and systems with valence instability. The study of phenomena of this 
class of materials comprising the rare-earth elements (Ce, Eu, Yb) involves 
mainly studying interaction of partially filled localized f-states between 
themselves and the band states of a crystal matrix. 

Owing to the establishment of the correspondence between the fine 
structure of X-ray spectra and electronic structure of solids, the X-ray emission 
spectroscopy together with the Auger- and photo-electron spectroscopy has 
become one of the principal physical methods for studying band structure of 
metals and alloys. It is the clarification of physical principles in these methods, 
to which the textbook “High-Energy Spectroscopy of Compounds” is devoted. 
In the first four chapters of the textbook, all aspects of these high-energy 
experimental methods, from physical basics up to spectrometric devices were 
addressed consistently and in-depth. 

The fifth chapter contains original results of the study of a large class of 
ternary intermetallic compounds, which give new insights into the regularities 
of formation of the electronic structure of these compounds, allowing 
improvement of methods of purposeful synthesis of new materials with 
enhanced physical and chemical properties. The quizzes selected appropriately 
at the end of each chapter assist not only to the revision of the material 
presented but also motivate students to further independent reading. 

The textbook of Professor Ivan D. Shcherba “High-Energy Spectroscopy 
of Compounds” is substantially supplemented with the latest research, which 
results were published by the author in well-known international scientific 
journals. The textbook is written highly professionally, and without any doubts 
will serve not only students as a textbook but also will be very useful for 
researchers working in the field of solid state physics. 

 
Member-corr. NASciU, DSc, 
Professor, Bohdan Ostafijchuk 
Vasyl Stefanyk Precarpathian 
National Universit 
 
 



Author’s Note 

To a cherished memory of prominent Ukrainian 
scientist, teacher and friend, academician 
Volodymyr V. Nemoshkalenko 

 
 

The idea to write a textbook, in which we could present various 
methods of high-energy spectroscopy in an unified format, has 
maturated a long time ago. There are several important reasons for this. 
First and hardly the most important factor of motivation to such work 
was the fact that nowadays still there are no single book containing 
both physical principles of the high-energy spectroscopy and its applied 
usage, thus forcing students to spend a lot of time to grope for 
knowledge in foreign publications. The author worked in the X-ray 
field during many years, and it looks strange enough that nowadays 
still practical experience in research and teaching of this course were not 
compiled in one single book written in the state language. Next reason 
for this book appearance is the experience gained during fruitful 
collaboration with various spectroscopic centers both in Ukraine and 
abroad. One of the leading institutions, nowadays remaining the most 
renowned in the Academe, is out of question the Institute for Metal 
Physics of the National Academy of Sciences. The author was blessed 
with a possibility to collaborate there with Ukrainian scientist, 
academician V. Nemoshkalenko. It is possible to state quite literally, 
that just because of unique intellect, high commitment, and constant 
pursuit of new research and support of new young Ukrainian 
researchers by Professor V. Nemoshkalenko, the high-energy 
spectroscopy matured as a complete research direction of the state level 
both in Europe and in the world. Academician V. Nemoshkalenko 
actively collaborated with numerous research centers of Europe and 
with the Institute of Metallurgy of the Polish Academy of Sciences. 

First four parts of the textbook proposed, “High-energy 
spectroscopy of materials”, deal with description of physical basics of 
methods of high-energy spectroscopy. Considerable attention was paid 



to design features of modern spectrometers, and results of study of the 
electronic structure of solids were presented. Fifth, final part of the 
textbook contains original results of study of electronic structure and 
valence state of rare-earth elements, magnetic, kinetic, and electrical 
properties of the ternary intermetallic compounds based on the d- and 
f-transitional metals. 

According to common requirements regarding publications of 
such kind, research monographs and original research papers, which 
are not always available for students, were not included in the 
bibliography 


