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High resolution NMR spectroscopy has had an enormous
impact in many fields in the last eighteen years, in particular in the
area of structural determination
of biological and chemical
molecules, this impact being due predominantly to the advent of
multi-dimensional
NMR. With the ever-increasing
number of
experimental techniques, sophistication of spectrometers and the
increasing number of disciplines using this method, it is necessary
to have convenient access to definitions of NMR terminology and
to concise explanations of concepts covering both theoretical and
practical aspects. A greater understanding of how and why certain
experiments
work would allow users to improve existing
techniques, create new ones and analyze why experiments fail; this
is important both to the spectroscopist and to those. using modern
NMR methods as a tool in their particular area(s) of interest. A
lack of clear understanding of the method (in both practical and
theoretical terms) can lead to an under-utilization
of expensive
equipment,
wastage of time and materials,
together with
frustration and misinterpretation
of data.
Steve Homans has tried to address the need for an NMR
‘dictionary’ with the biochemist and chemist in mind. This book
attempts to give a theoretical explanation of many of the basic
concepts used in modern NMR techniques, such as density
matrices, quantum mechanics, product operators,
coherence
transfer pathways, and relaxation. In addition, the practical
aspects of an NMR experiment, such as parts of the spectrometer,
field-frequency
locks,
lineshapes,
signal-to-noise
ratios,
quadrature
detection, etc., are all discussed in some detail.
Attempts are made to give a theoretical analysis of many of the
different types of experiments. The book contains a large number
of useful equations and basic mathematical
principles. The
coverage is very comprehensive,
with the revised edition
containing aspects of three-dimensional
NMR.
Although it must be borne in mind that this is meant to be a
dictionary, and hence is constrained by space and by the fact that
each concept definition must be self-contained, there are aspects
of the book that could have been improved upon in order to make
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it more readable. Because the concepts are inter-related, it is not
possible to define each strictly in isolation; poor cross-referencing
and definitions not placed in their correct context have made the
text fragmented, with the readers finding it difficult to correlate
various concepts. For example, two-dimensional
NMR should
have been explained additionally in the context of coherence
transfer pathways, quantum coherence, density matrices and/or
product operators and phase cycling; all these five concepts have
been explained in isolation but not mentioned at all in the
discussion on two-dimensional NMR.
There is some lack of consistency. Related concepts are
explained using both the classical and quantum mechanics
theories, thereby making similar experiments appear completely
different. It would perhaps have been more beneficial to draw
initially a relationship
between the classical and quantum
mechanics theory and then to use the latter to describe a particular
set of experiments. This approach would have helped to avoid
much repetition and multiple definitions of similar concepts.
Inconsistencies are also found in the use of terms; for example, the
population states at thermal equilibrium are represented in at least
three different ways. Many definitions of terms could have been
more precise. Finally, we feel that the lack of useful diagrams has
made certain of the entries unnecessarily
protracted
and
complicated.
This is a good book for more-experienced users of NMR who
understand the fundamentals and want a quick reference to refresh
their memory. It contains a very comprehensive
coverage of
modern NMR concepts and techniques. On the other hand, for
those who want a clear and more detailed explanation of concepts,
it is recommended that this book be used in conjunction with
others, such as Andy Derome’s “Modern NMR Techniques for
Chemistry Research” and Ray Freeman’s “A Handbook of
Nuclear Magnetic Resonance”.
Lu-Yun Lian and Igor Barsukov
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