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CHEMICAL APPLICATIONS OF SPECTROSCOPY*

HE present volume is a very valuable and
T welcome addition to the series publication—
“Techmique of Organic Chemistry”, edited by
Dr. Arnold Weissberger. Like its predecessors,
it is a collaborative work containing contribu-
tions from well-known experts in the respec-
tive fields.

Applications of various physical methods for
the study of organic compounds have now be-
come a routine procedure in all laboratories.
In many of these methods the experimental _data
are easily interpreted and can be effectively
utilised in the solution of chemical problems
with very little of theoretical knowledge. But
the case is shightly different as regards the
applications of spectroscopic methods in orga-
nic chemistry. It is easy to accumulate data on
the absorption spectra of organic compﬂ}mds
both in the ultra-violet and nfra-red reglons,
but it is difficult to mnterpret them. A kKnow-
ledge of the theory of spectra 1s essential be-
fore one could interpret the data successfully.
In the present volume on the chemical appli-
cations of spectroscopy, the emphasts is there-
fore on the theoretical aspect. It serves as an
introduction to the interpretation of the specira
of organic compounds.

The book is divided into six chapters. Most
of the chapters deal with the theory of specira
and the interpretation of experimental observa-
tions. The spectral region covered extends from
microwave to ultra-violet radiations. Only
brief descriptions of the experimental proce-
dures have been given, but these are supple-
mented by a comprehensive list of references

to original papers.

* Chemical Applications of Spectroscopy— T echnigue
of Organic Chemistry, Vol. IX. Editor: W. West,
(Interscience Publishers), 1966, Pp. xxiv-+787. Price
$ 15.00.

Chapter 1 on “Introductory Survey of Mole-
cular Spectra” has been written by Dr. W.
West. It contains an account of the spectro-
scopic units and nomenclature and the general
features of the spectra of atoms and diatomic
molecules, It also contains a brief survey of
the quantum mechanical description of the
electronic states and the methods of atomic and
molecular orbitals. This introductory chapter
forms an excellent basis for understanding the
spectra of more complicated molecules deait
with 1in the subsequent chapters.

The second chapter on microwave and radio-

frequency spectroscopy has been contributed by
Prof. Walter Gordy, who is a well-known

authority 1n the field This subject covering
the spectral region from about 1 mm., bordering
on the long-wave 1nfra-red region, up to those
of the familiar radio waves, has come into pro-
minence since World War II. The development
of practical methods in this branch of spectro-
sCopy in recent years has contributed powerful
tools tor the study of structure of matter,
beside X-rays and electron diffraction. Their
potentialities as a powerful method for chemi-
cal analysis have not yet been fully exploited.
Prof. Gordy gives a lucid exposition of several
important aspects, such as nuclear guadrupole
coupling and its relation to chemical binding,
nuclar magnetic resonance and the application
of microwave spectroscopy, to the analysis of
substances of great biological importance such
as phthalocyanine, chlorophyll, hamoglobin,
proteins and amino acids.

In Chapter IlI, Prof. A. B. F. Duncan pre-
sents the theory of infra-red and Raman spec-
tra of polyatomic molecules. Group theoreticg
methods which are increasingly applied to the
problem, of molecular vibrations, their selection
rules and intensities have been described are
illustrated with appropriate examples.
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The next chapter by Drs. R. N. Jones and
C. Sandorfy is on the applications of infra-
red and Raman spectrometry to the elucidation
of molecular structure. This chapter is the
longest in the volume, reflecting the current
interest of organic chemists in infra-red specira,
The most important contribution is the com-
parative study of the frequencies characteristic
of specific groups of atoms In a number of
organic molecules, which appear in the infra-
red and Raman spectra. All available data
have been collected, analysed, and presented in
the form of tables and figures., A detailed dis-
cussion of the characteristic group frequencies
has also been included. In recent years the
emphasis has been on the importance of accu-
rate measurements of Intensity in the infra-red
region. The authors have therefore included in
this chapter a comprehensive analysis of the
ideal and of the experimental conditions appro-
priate to such measurements

Chapter V on the electronic spectra in the
visible and ultra-violet regions consists of two
parts. The first part written by Prof. A. B. F.
Duncan on the theoretical aspects embodies a
comprehensive treatment of the atomic and
molecular orbital theories of the electronic
states of molecules. The second part by
Prof. ¥. A, Matsen contains a detailed descrip-
tion of the three main structural components
of electronic spectra, viz., the single bond, the
multiple bond and the basis group and the
effects due to substitution, hyperconjugation,
etc., on these. A number of general topics
connected with electronic spectra such as com-
plexesg, effect of change of state, colouring mat-
ters and dyes have also been discussed.

The last chapter on fluorescence and phos-
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phorescence contributed by Dr. West contains
a summary of the general features of these
phenomena as observed in organic substances.
The relation between rigidity, planarity, ring-
closure, etc, and fluorescence has been illus-
trated by choosing a number of examples. An
excellent discussion is also given on the ex-
planation of Lewis and Kasha that the phos-
phorescent emission is due to triplet-singlet
fransitions and its intensity ig governed by
spin orbital interaction, The quantum yield of
phosphorescence and the triplet levels and
thermochromism are also briefly discussed.

The book thus covers practically the whole
field of spectroscopy from the millimetre wave
to the far ultra-violet. The theories are pre-
sented 1n a sumple manner so as to be easily
understood by non-mathematical chemists and
the chapters dealing with the interpretation of
data contain a number of tables and illustrative
diagrams.

The prineipal symbols used in the book which
number well over two hundred and fifty have
been tabulated and presented along with their
definitions under the heading “Symbol Index”
at the beginning of the book. This will be very
helpful to the reader. There is alsoc the wusual
subject 1ndex at the end of the book. The
absence of author index is rather disappoint-
ing.

This book should find a place not only in
every organic chemistry laboratory but also in
every laboratory where work on problems of
chemical physics is carried on.

Considening the wide range of topics discus-
sed and that too in great detfzil the cost of the
bock does not seem to be high.

R. S. KRISHNAN,
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Tandem Vande Graaff Generator

A new type of particle accelerator for study
in continuous detail of the nuclear energy
levels of heavy elements will be installed by
Atomic Energy of Canada Limited at Chalk
River early In 1958,

The new machine consists of two specially
designed Van de Graaff generators placed end
> end in a horizontal position, giving the

~celerator an overall length of 34ft. and a

ameter of 8 ft. The 35-ton accelerator will be
counted on a rail in an L-shaped building,
150 ft. long and 80 ft. wide The building now
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under construction at Chalk River is located
against a hillside so that the ground on one side
will act as the shielding against high-energy
radiation. Thick concrete walls will shield other
sides of the building. A separate building will
house controls and services.

The beam of high-speed particles produced
by the tandem accelerator will be focussed and
deflected in a series of powerful electromagnets
into an experimental area 25 ff. from the accele-
rators. The machine will be equipped with a
switching magnet that will make it possible to
shift the particle beam into any one of five



