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Director's Message

nologist who must make use of the discoveries of
science. A significant achievement in this area in 1961
was the International Symposium on Nonlinear Dif­
ferential Equations and Nonlinear Mechanics, spon­
sored jointly by the Air Force Office of Scientific
Research and RIAS. Attended by pure and applied
mathematicians, by engineers and by physicists, this
conference provided an effective vehicle for increas­
ing the understanding of the mathematical principles
which form the foundation for automatic control.
The dissemination of scientific knowledge took other
forms. An experimental three-week course was con­
ducted to acquaint mathematicians from the product­
development divisions of the Martin Marietta Corpo­
ration with several fundamental concepts of stability
and control theory. In addition, RIAS scientists
addressed numerous symposia and spoke to a wide
variety of technical groups.

Along with our own growth, it is satisfying
indeed to note the changes in the public concept of
science that have occurred during the past six years
since RIAS was founded. An apathy that was so
apparent in the mid-fifties is giving way now to an
increased awareness of the importance of science, ali
awareness that is being effectively translated into

In review, 1961 has been a particularly hearten­
ing year. Noteworthy progress at RIAS is evidenced
by a strengthening of the scientific staff, a significant
increase in the amount of research reported in the
literature, and a continuing rise in funding from
government agencies which encourage basic research.
And, quite importantly, we are noting a more effective
bridging of the gap between the scientific and tech­
nological communities.

In its pursuit of scientific knowledge, RIAS has
concentrated its efforts on three principal areas: the
physical sciences, the biosciences and mathematics.
Among the areas under investigation by over 60 staff
and 20 visiting scientists are nonlinear differential
equations, photosynthesis, field theory, cosmic radia­
tion, solid state research and the solution of logical
problems by means of electronic computers.

This wealth of research is reflected in the number
of papers published in the literature in 1961, an
increase of over 60 per cent over any previous year.
The publication of papers in scientific journals is
the principal means of communicating information
to other fundamental scientists. It has been our aim
also to extend the area of communication beyond
the strictly scientific c ge the tech-
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growing support of more profound research on a wide
front. In the university, the traditional leader in the
quest for knowledge, research is expanding; in govern­
ment laboratories, scientific programs are growing; in
industry, where the word "applied" has been typically
descriptive of research, an increase of fundamental
inquiry is evident, prompted by the realization that
healthy growth demands a deeper and better-informed
research program.

The Research Institute for Advanced Study was
founded in 1955 by what is now the Aerospace Divi­
sions of the Martin Marietta Corporation. RIAS was
established in response to an alarming situation then
deyeloping. Scientific research was not expanding in
proportion to the accelerated growth of technology.
A study of the problem pointed up an important
reason for this imbalance. Basic research, particularly
in the universities, had been dependent on a diminish­
ing source of financial support-philanthropy from
large fortunes accumulated before our modern tax
structure evolved. Industrial firms, answerable to
stockholders, do not easily engage in extensive phi­
lanthropy. Our approach was to establish a research
center which would have among its goals the pursuit
of scientific knowledge, the improvement of com­
munication between science and engineering and the

development of a financial philosophy which would
permit it eventually to become self-supporting, and
independent of fortuitous donations.

Accustomed to dealing with non-profit organi­
zations, the government agencies which fund basic
research were understandably skeptical of RIAS when
support was sought for scientists affiliated with an
organization seeking, in pure science, to realize a
return on investment. Gradually, but steadily, per­
formance is overcoming skepticism. In the past year,
support was obtained from three additional agencies
which had not funded our research previously. Each
year since the founding of RIAS, the total amount of
funds from government contracts and grants has
increased; by contrast, the amount supplied by the
parent company has peaked and has been diminish­
ing each year since 1959. The figures for 1961 indi­
cate that funding from government agencies provided
over 50 per cent of the annual operating budget for
RIAS, and it is already evident that the rate will be
further improved in the coming year.

Our goal for the future is continued heightening of
quality. With further emphasis on excellence, we are
confident RIAS will merit the increasing esteem of
the scientific and technological community.

Director
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Physical Sciences
Research in the physical sciences at RIAS is concentrated

in four principal areas: solid state, cosmic radiation, field
theory and chemical physics. The solid state studies, which
constitute a particularly active area of research, are con­
cerned with investigating the motion of dislocations and
lattice defects and with the behavior of electrons as they
move through crystals or escape from the surface of metals.

The investigations include a study of the effects of con­
ditions at the surface of crystais on mechanical properties,
the electronic conductivity of illuminated crystals, and the
interactions of electrons and phonons with the crystal lattice
of alkali halides.

Studies are being conducted of the emission of electrons
from metals at high temperatures and in electrical fields.
Of particular interest, for example, is the observation of a
cyclic migration of a surface layer of cesium deposited upon
a point of rhenium. Other solid state research includes
investigation of the effect of point defects, lattice defects and

elastic stresses on the electrical, mechanical and physical
properties of metals.

The cosmic ray group is studying the heavy primary cos­
mic radiation. An analysis was made of data recorded by a
detector of heavy nuclei aboard the satellite Explorer VII
over an eight-month period. In addition, a set of neutron
detectors was sent aloft in an Atlas rocket to measure the
density of neutrons in the vicinity of the earth.

The field theory program here is concerned primarily with
the pion-pion interaction and with relativity theory. An
analysis has been made of the two-pion resonance state and
significant results obtained.

Chemical physics research includes the development of
improved methods of making molecular orbital calculations
and studies in the theoretical chemistry of boron compounds.
In another program behavior of liquid-liquid interfaces is
under investigation.

Etch-tunnels
in lithium fluoride crystal

Solid State Studies A substan­
tial part of the solid state work at
RIAS consists of studies involving
alkali halide crystals. Surface condi­
tions often play an important role in
determining the mechanical proper­
ties of materials. The Rebinder
effect, for example, concerns the
reduction in strength which some-

times occurs when polar molecules
from solutions adhere to the surface
of test specimens. This effect, usually
associated with metals, is being
investigated by Westwood, using
lithium fluoride crystals, selected for
study to avoid confusing observa­
tions caused by oxide films that
form on metals.

Previous work has established that
mechanical properties are governed
by the generation, motion and inter­
action of dislocations and that dis­
location sources at the surface of
crystals are important in the defor­
mation process. Thus it has been
proposed here that polar molecules
must adsorb specifically at points
where dislocations emerge in order
to affect mechanical properties.
Moreover, it was suggested that if
such a process occurred, then it
should hinder the subsequent motion
of dislocations by a mechanism
termed "adsorption-locking." Bend
and compression tests of crystals in
surface-active environments revealed
significant increases in the yield
stress and a relative decrease in rate
of work hardening, a characteristic


