physical sciences notes

PHYSICS
Liquid metals behave like solids

A method of determining the surface tension of molten
metals without making physical measurements has been
devised by Trevor Cyril Toye of the College of Tech-
nology at Swansea in Great Britain.

He has shown, from theoretical and experimental
work, that liquid metals can be considered as crystalline
solids having extra dislocations. They are similar to the
solids but have more structural faults. Because of this,
surface tension can be considered as being the result of
the sum of the dislocation energies at the surface.

Viscous flow in a liquid is conventionally explained
by the movement of atoms in an excited state, through
about half an atomic spacing; this creates vacancies or
holes into which the adjacent atoms slip. Although this
gives a good interpretation of a liquid metal’s proper-
ties, Toye says, the idea of a solid with extra disloca-
tions works even better.

Toye has calculated the surface tension of several
liquid metals by his method, then compared the results
with those obtained by direct measurement, with satisfac-
tory close agreement.

GEOPHYSICS
Program for the approaching solar maximum

The Inter-Union Commission on Solar-Terrestrial
Physics has issued its first working document— a pro-
gram for the years of maximum solar activity from now
through 1970.

It consists of 12 fairly distinct projects with broadly
defined scientific goals, in fields ranging from monitor-
ing the solar-terrestrial environment to charting disturb-
ances of the interplanetary magnetic field to the magneto-
sphere to auroras.

Dr. Herbert Friedman of the Naval Research Labora-
tory is president of 1ucsTp, which is aimed at main-
taining the international cooperation that proved suc-
cessful during the International Geophysical Year and
the International Years of the Quiet Sun.

CHEMISTRY
Compounds with trireticulate structure

Many framework crystal structures are known. They
are called reticulate by chemists. In them the atoms
are attached to one another by essentially covalent bonds
to form a three-dimensional framework.

A simple example is diamond; a more complex ex-
ample is Prussian blue, in which iron atoms at the corner
points of a simple cubic lattice are joined together by
cyanide groups extending along the edges of the cubes.
Potassium ions and water molecules occupy alternate
positions in the center of the cubes.

Cuprous oxide is an example of a bireticulate struc-
ture in which one lattice structure is crosslinked with
another. Each of its copper atoms forms convalent bonds,
at 180 degrees with one another, to two oxygen atoms,
and each oxygen atom is bonded to four copper that
surround it in the form of a tetrahedron. There are,
however, two interpenetrating frameworks, not bonded
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to one another, each of which occupies the interstices
of the other.

Now Nobelist Dr. Linus Pauling of the University of
California, San Diego, at La Jolla, and his son, Dr. Peter
J. Pauling of University College in London have found
two compounds with a trireticulate structure.

In trihydrogen cobalticyanide and trisilver cobalticyan-
ide, the atoms are bonded together to form three inter-
penetrating frameworks, they report in the June PRro-
CEEDINGS of the National Academy of Sciences.

MATHEMATICS
Map problem solved—again

Whether four colors are always enough to tint the
countries of any map on a sphere so that no pair of ad-
jacent countries have the same color has long been a
question that has fascinated mathematicians.

The problem was theoretically solved by P. J. Hea-
wood in 1890 but a year later his solution was shown to
be based on incomplete arguments.

In the June PROCEEDINGS of the National Academy of
Sciences, Drs. Gerhard Ringel and J.W.T. Youngs of
the University of California in Santa Cruz report that
after a lapse of 78 years, the Heawood map-coloring
conjecture has been verified: Four are enough.

The two mathematicians used essentially the same at-
tack as Heawood and his critic did, but carried the so-
luiton further.

The solution involves on the fact that two jurisdic-
tions are adjacent if they have a common line of frontier
points, such as France and Spain. Arizona and Colorado,
on the other hand, are not adjacent because, although
they have one frontier point in common, they lack a line
of common frontier points.

FLUID DYNAMICS

Liquid pillars surrounded by water

Liquid pillars in water form a continuous and stable
structure from the bottom of a dish to the surface of the
water in which they are immiscible or only partially
miscible.

The pillars can be constructed very easily out of two
or more liquids, according to Aristid V. Grosse of
the Research Institute of Temple University.

One method, he says, is to place 500 cubic centiment-
ers of distilled water containing a trace of fluorocarbon
wetting agent in a glass, flat-bottomed dish about 13
centimeters in diameter. Ten cubic centimeters of color-
less dimethyl silicon polymer oil are then pipetted onto
the water surface, forming an insoluble lens.

Ten cubic centimeters of alpha methylnapthalene can
also be pipetted in, about one-third attached to the bottom
of the silicon lens. The remaining two-thirds is attached
as a somewhat hemispherical lens to the bottom of the
dish, which is greased in a circle of about four centi-
meters’ diameter.

To form the pillar, the upper lens is positioned by a
glass rod exactly above the top of the bottom lens, a
simple siphon inserted on the side of the dish and the
water level lowered until the two lenses touch each
other. They then merge into a liquid pillar.

27 july 1968/vol. 94/science news/89

[ ,f\’g
Science Service, Inc. is collaborating with JSTOR to digitize, preserve, and extend access to éﬁ%
Science News. NINOJS ®

www.jstor.org



