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RAL which is used by scientists from
around the world to study materials
in microscopic detail. The key to ISIS
is the neutron - a fundamental
particle that is used as a probe to
study the properties of solids, liquids

and gases at an atomic level.

ISIS is the most powerful source of
pulsed neutrons in the world and the
number of users is increasing each
year. In 1992 more than 1500
scientists from 26 countries used the

facility for their research.
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Atoms, Molecules
& Materials

Atoms are the fundamental building
blocks of all materials. Atoms and their
agglomerations such as molecules,
crystals and glasses, are studied at ISIS.
Much of today’s understanding of
materials has come from examining
them in detail at the atomic level. Using
ISIS we can discover exactly where the
atoms are located, how they vibrate and
what microscopic features cause a
material to exhibit its particular

physical properties.

Atoms

Everything in the world is made up of
atoms — minute spheres comprising a
nucleus (made up of neutrons and
protons) surrounded by a cloud of
electrons. An

atom is so small

that even a

speck of dust

contains more

atoms than d
there are stars in

our galaxy.

Using ISIS

The key 1o the properties of a
material is the arrangement of its

atoms. This atomic structure is
examined using ISIS — a facility at
RAL which uses the neutron to probe
samples of materials using a
technique known as neutron
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New Materials

Using neutron scattering we can map
out the precise atomic structures of

materials v

ich contain both light
and heavy elements. This technique
was used to great effect with the new
superconductors discovered in 1987,
which contained both oxygen and
copper. Scientists at ISIS were able to
map out the exact atomic structure of

and in doing so

hts into why their
electrical resistance disappeared
below a certain temperature.

The recent discovery that carbon can
adopt an atomic structure other than
diamond or graphite caused a flurry

of excitement in the scier

fic world,
and instruments at ISIS have been
used to study the new structures in
detail. In the new compound,
Buckminsler-Fullerene, the carbon
atoms arrange themselves into
football shaped molecules which are

packed together like marbles in

each 'Bucky-ball' tumbling and
spinning independently.

Biological Materials

Many biological

as membranes

and enzymes
perform complex
functions in

apparently simple w

Exactly what
they do and how they do it is under
investigation at ISIS.

Water plays an
important and varied
role in biological
functions. The
molecular

teraction between

water and a helix,
such as the DNA
molecule, is one

important arca of interest. Agarose
(a complex Ex% which forms a gel
with water) also consists of helical
molecules. The interaction of water
with the agarose helix has been
studied at ISIS.

Technological Advances

The basic material used to
manufacture batteries, manganese
dioxide, has not changed for over a
hundred years.

Modifications to this material have

led to the production of batteries

ich now last six times as long. ISIS
was used to study the atomic
processes which occur as a battery
runs down, to identify the reasons for
the improved performance of the
new design, and thus to contribute to

future d bopment.

Catalysts

After petrol has been extracted from a
8
kerosene can be converted into

barrel of crude oil, the remai

petrol by passing it over a porous
mineral called a ze

ite. The zeolite

not only speeds up the

reaction but also

remains unchanged and
can be used over and
over again. Zeolite is
just one example of
many hundreds of
catalysts which are of
vital

nportance to the
chemical and
pharmaceutical

industries. The interaction of various
catalysts and reactants has been

od at ISIS. The vital
characteristics of the catalysts can be

identified when they are studied at an
atomic level.

Surfaces

Surfaces and e
interfaces play an important role in
materials science and in a wide range
of engineering applications. The
CRISP reflectometer at ISIS is proving
to be an important tool in the
understanding of the structure of
molecules adsorbed at surfaces and
interfaces, and of the structure of thin
films. CRISP has been used to study
the organisation of detergent
molecules at interfaces, providing
details of processes in such varied

ations as washing up, the way
drugs are absorbed by
the body and the

dispersion of oil slicks.

The quality of a tape
recording is determined
by the magnetic
structure of the thin
magnetic film on which
it is made. Magnetism
onal iron films
disappears in thin tape. At ISIS,
analysis of the magnetic structure of

in trad

the surface of recording tape has

SODIUM ATOM

shown that films of cobalt remain

magnetic even down to a single layer
of atoms.




