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Pure Chemistry.—The Division of Pure Chemistry has a small permanent staff
which works in collaboration with about 50 young postdoctorate fellows from all over the
world, 'The work consists of long-term fundamental investigations in physical and organic
chemistry designed to provide new basic knowledge in chemistry.

The work in organic chemistry includes investigation of the structures of alkaloids,
studies of the infrared spectra of steroids, and the synthesis of porphyrins and of com-
pounds Jabelled with isotopes. Other sections deal with chemical kinetics and photo-
chemistry, the study of the ionization potentials of free radicals by mass spectrometry,
Raman and infrared vibrational spectroscopy, organie crystal semi-conductors, and the
applieation of high resolution proton magnetic resonance techniques to the study of hydro-
gen bonding and other molecular interactions. Still others investigate the thermal properties
of simple solids and imperfections in the bulk and the surface of alkali halide erystals, the
heats of micellization by microcalorimetry, and the thermodynamics and stress-strain
relationships associated with the absorption of fluids by active carbona. There is also a
gection interested in the chemistry of fats and oils.

Applied Physics.—The work in applied physics is divided between research in fields
of physics deemed most likely to contribute in a practical way to the Canadian economy
and research to improve the accuracy and precision of fundamental physical standards on
which all measurements are based. All the fundamental physical standards for Canada are
the responsibility of the Applied Physics Division, which has primary standards equal to
any in the world in the fields of mass, length, time, electricity, temperature, photometry
and radiation. The sections of the Division are: acoustics, diffraction optics, electricity,
heat and solid state physics, instrumental optics, interferometry, mechanics, photogram-
metric research, radiation optics, and X-rays and nuclear radiations.

Examples of apecific projects under way include a study of physiological noise and its
relationship with the threshold of hearing, resulting in the development of a new probe
microphone which should find wide application in sound measurement; new precision and
accuracy is envisaged for audiometers of great importance in connection with hearing loss
in industry and elsewhere; researches directed toward improving the resolving power of
optical systems, the design of a hydrogen maser offering potential as a frequency standard
for defining time, measurements on various metals and ceramics aimed at elucidating the
mechanism of heat transfer at high temperatures, the establishment of an international
standard neutron souree, and investigation and application of the very intense and very
monochromatic radiation emitted by gas lasers. Several of the Division's developments
are being produced commercially; among these are noise-excluding ear defenders, a revolu-
tionary analytical plotter for making maps from aerial photographs (available in two models
—one for military and tbe other for civilian use), six- and five-figure potentiometers, a
precision direct reading thermometer bridge, an instrument for measurement. of resistance
to a precision of one part per million, and a new instrument for measuring more aceurately
and quickly electrical voltages of up to 3,000 volts.

!’ure Physics,—Investigations are under way on cosmic rays and high-energy particle
physufs, solid state physics, plasma physics, spectroscopy, and X-ray diffraction. The
work is on fundamental problems which do not have immediate application but advance
the frontiers of knowledge and supply the basis for further progress in the applied fields.
Important advances in the study of cosmic rays and energetic particles are being made by
means of a specially designed instrument package operating aboard the Canadian earth
satellite Aloueite II. The package is sending back vital new information about the Van
Allen radiation belts and about the artificial belts created by atomic explosions.

The solid state group studies the electrical, thermal and mechanical properties of
metals and semi-conductors especially at very low temperatures. The plasma physics
group, established in 1962, has already made an important contribution by observing the
scattering of 3 ruby-maser beam by a plasma. This study leads to 2 determination of



