The proposition that Paris proved un-
decidable concerns numbers called Ram-
sey numbers—after the British mathe-
matician and economist Frank Ramsey—
that count patterns of interactions between
members of a finite set. The most ele-
mentary of the Ramsey numbers concern,
for instance, the numbers of ways in
which people at a party can be introduced
to each other. The Ramsey numbers grow
very large very quickly, so rapidly in fact
that they outstrip the power of the axioms
of arithmetic to keep pace with them.
Paris showed that the existence of certain
Ramsey numbers could not be deduced
from the standard axioms of arithmetic,
even though their existence is guaranteed
by more sophisticated reasoning dealing
with infinite Ramsey numbers.

Paris’s proof used methods of model
theory and nonstandard analysis (SN:
2/15/75, p. 108). He discovered an atypi-
cal model for the axioms of arithmetic in
which the Ramsey conjecture was false.
If the Ramsey conjecture were deducible
from the axioms of elementary arithmetic,
then it would have to be true in every
model of arithmetic. Since, as Paris
showed, there is at least one model in
which it is false, it cannot be provable.
Yet in the ordinary model for arith-
metic—that studied in school mathe-
matics—the Ramsey conjecture is true.

There are many famous unsolved prob-
lems in arithmetic. One of the more
famous is the twin prime conjecture that
there are infinitely many pairs of prime
numbers separated by 2, such as 17, 19;
or 41, 43. The undecidability of the Ram-
sey conjecture makes it now likely that
some of these old chestnuts may also be
proved undecidable, for it may be easier
to relate them to the Ramsey problem—
since they both involve numbers—than
directly to the axioms of arithmetic or the
precepts of logic. O

Viking biology off

The biology instruments aboard the two
Viking landers on Mars, the first devices
ever sent to seek signs of life on another
planet, have at last been turned off. The
two packages operated from July 28 to
May 30 and from Sept. 11 to May 28,
although scientists are still studying the
results. Other lander experiments con-
tinue.

The biology instruments may be reacti-
vated, however. Viking’s inorganic-
chemistry team wants the radioactivity
counters in the pyrolytic-release experi-
ments to monitor background radiation
from the landers’ nuclear power plants.
The organic-chemistry team, meanwhile,
plans to pour a heavy dose of nutrient
solution onto a soil sample in the gas-
exchange instrument in hopes that the
water in the solution would reveal, by
exothermic reaction, the possible presence
of magnesium sulfate in the soil. O
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Severe winters: Search for precursors

Some consolation to the millions of
Americans victimized by this year’s
winter may be that studies of it have
provided a better means to anticipate an-
other like it. Meteorologist: A. James
Wagner has confirmed that the calamitous
winter was in part caused by an abnor-
mally high pressure cell above the Arctic.
Its persistence further aggravated the dev-
astating effects.

Together with this polar high, an ano-
malous global pressure pattern conspired
to directly channel this frigid Arctic air to
eastern North America. This phenomenon
attained its greatest ferocity during Jan-
uary 1977, when record snow falls and
low temperatures were experienced
throughout eastern and southern United
States.

Ironically, this same weird combination
of pressure highs and lows caused the hot,
dry weather over western United States,
including Alaska, many parts of which
recorded unprecedented mild winters.
With similar consequences, warm Atlantic
air was rerouted unusually northward and
then westward across northern Canada.
And to cap off this enormous incongruity,
the Arctic was warmed due to the high-
pressure cell stationed there.

But some good may come from those
three months of agony. Wagner, of the
National Oceanic and Atmospheric Ad-
ministration, searched this century’s
weather records and discovered another
winter, of 1917-1918, that bears a striking
resemblance in severity to this year’s. The
similarities (see diagram) may be enough,
Wagner believes, to teach us how better
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to anticipate another harsh winter. He
cautions, however, that present under-
standing does not yet allow forecasts with
certainty. Among other things, Wagner
found that the two acute winters were each
preceded by an unusually cold fall season
throughout eastern and southern United
States. Furthermore, each was presaged
by the appearance of an ‘‘unusually per-
sistent large body of colder-than-normal
water in the north-central Pacific.”’ Even
though their operation and significance are
not yet fully understood, these precursors
will put the forecaster on alert to future
severe winters. O

Drinking water safe?

Needs research

The bad news on drinking water isn’t
all that bad, but it isn’t good news either.
Repeatedly, the final report of the National
Research Council Committee on Safe
Drinking Water identifies questions where
insufficient data preclude reliable judg-
ments. The 18-month study was under-
taken to aid the federal officials responsi-
ble for establishing water standards.
About one hundred scientists helped ex-
amine evidence of adverse effects for 161
different elements and compounds pres-
ent, or likely to be present, in drinking
water.

Some of the conclusions:

® Most of the inorganic chemicals
considered are of little or no threat to
human health. However, current standards
for arsenic and lead afford only ‘‘meager’’
margins of safety and should be reex-
amined.

® The present limit on nitrate concen-
tration in water leaves little margin of
safety for avoiding the blood disease
methemoglobinemia in some infants. On
the other hand, current scientific evidence
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does not indicate that nitrate in water
increases risk of cancer.

® Available evidence does not support
claims that fluoridation increases cancer
mortality, mongolism or birth defects.
The only clear effects of water fluorida-
tion, besides the decrease in dental cavi-
ties, is discoloration of tooth enamel and
increased bone density, effects not gener-
ally considered harmful. ‘

® Chlorination of water has had un-
paralleled success in controlling water-
borne infectious disease, especially ty-
phoid fever. This clear benefit must be
considered against the risk that chlorine
may form suspected carcinogens in water.
The committee concludes ‘‘much more
research is required before any of the
proposed substitutes can be recommended
to replace it [chlorine] in water treat-
ment.’’

® The study calls ‘‘plausible’’ the
hypothesis that hard water (high in cal-
cium and magnesium) decreases risk of
heart disease, hypertension and strokes. If
that hypothesis holds, optimal condition-

SCIENCE NEWS,VOL. 111

www_jstor.org



ing of drinking water could reduce the one
million cardiovascular deaths annually in
the United States by as much as 15 per-
cent.

® Nineteen organic chemicals known
or suspected to cause cancer are detectable
in drinking water. But most of these com-
pounds have only been examined at high
doses in laboratory animals. ‘‘There is no
hard evidence that low-level oral exposure
to any of these chemicals causes cancer,”’
the report states, but it cautions that most
of the compounds have not been studied

sufficiently and that their interactions may
ultimately be most important.

The quest for pure water, the report
points out, began in prehistoric times.
Water treatment procedures are described
in Sanskrit medical lore and Egyptian in-
scriptions dating to 1500 B.C. Yet in
1975, more than 10,000 cases of water-
borne intestinal diseases were still re-
ported. The significance of water stand-
ards to modern public health, the report
emphasizes, warrants continued investi-
gation for further refinements. d

Optical phone lines in use in Chicago

The wave (literally) of the future for
the transmission of telephone calls and
other kinds of messages appears to be
light. The development of miniature lasers
that are good enough to generate the mes-
sage-carrying light waves and of translu-
cent fibers to transmit them efficiently over
a practical distance (SN: 7/19/75, p. 44)
has proceeded so far that Bell Telephone
Laboratories has an experimental system
undergoing field tests by a telephone
operating company, Illinois Bell, in Chi-
cago. Light waves also appear to be a
practical future option for communication
between spacecraft and between space-
craft and the ground, and prototype sys-
tems for these applications are also under
test. Meanwhile, basic research and de-
velopment work continues to find better
lasers, and one that seems virtually opti-
mum for the job has now been found. All
these things were reported last week at the
Conference on Laser Engineering and
Applications in Washington.

Ira Jacobs of the Bell Labs branch at
Holmdel, N.J., reports that the prototype
system being tested by Illinois Bell went
into operation May 11. It runs from the
Brunswick Building, an office building in
downtown Chicago, to Illinois Bell’s
Franklin central office, and from there
about a mile to the Wabash central office.
The test is designed, he says, to evaluate
a complete system under °‘‘operating
company conditions’’ carrying real mes-
sages. It follows outdoor tests of the
components at Bell Labs’ Chester, N.J.,
field station and trials ‘‘in the real world”’
that took place in Atlanta. The Chicago
test has been successful so far, Jacobs
says.

The lasers that generate the light in the
system under test in Chicago are made of
gallium arsenide. While efficient enough
for practical use, these lasers do not pro-
duce the theoretical optimum wavelength,
1.3 microns, says Ivars Melngailis of the
MIT Lincoln Laboratory. Melngailis re-
ported the development of one that does,
made of indium gallium arsenide phos-
phate. The wavelength is ideal because it
suffers minimum attenuation in the fiber
material and zero dispersion. This allows
the highest possible modulation frequency
and thus the transmission of more mes-
sages at less energy cost. At the moment,
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the new laser is still a laboratory item,
but that, says Melngailis, is simply be-
cause its manufacture has not yet been
commercialized. He sees no technical
difficulties in the way of commer-
cialization and believes that the laser has
a long enough lifetime and sufficient per-
formance reliability to make its use prac-
tical.

Optical transmission of messages to
spacecraft will take place through space
and, in part, through the atmosphere
without the connection of solid fibers.
This is possible because lasers produce
light beams that spread out very little as
they travel, enabling a given transmitter
to acquire a given receiver at great dis-
tances provided there is an open straight
line between them. (The telephone com-
pany’s fibers will carry its messages
around corners when necessary).

John D. Wolf of McDonnell-Douglas
Corp. in St. Louis reported on ground
tests of a system for space application with
a message transmission capacity of 1,000
megabits. Its beam can be pointed with
an accuracy of a millionth of a radian,
or .000057 degrees. This is the equivalent
of hitting a quarter dollar 14 miles away.
The system can find the proper target
within 6 seconds if it starts from half a
degree away or nearer. A space test of
the system is planned for 1980 or 1981
between a satellite in orbit and a ground
station in Cloudcroft, N.M.

DSDP sets record,
heads for Pacific

After three years in the Atlantic Ocean,
during which time it bored 130 holes in
the seabed, the Deep Sea Drilling Proj-
ect’s research ship Glomar Challenger has
moved to the Pacific. During its last At-
lantic leg, however, almost as a parting
gift, it set a new drilling record and threw
new light on a question that has long
plagued the geologic study of the ocean
bottom.

The final Atlantic foray was DsSDP Leg
53, the ninth leg to be conducted under
the project’s International Phase of Ocean
Drilling, or 1pop. During Leg 52, the
drilling crew had bored a hole in the

Bermuda Rise at the bottom of 5,519
meters of water. Using an implanted,
cone-shaped device to guide and center
the drill bit, the team reentered the same
hole three more times to pierce—and
sample—a total of 137.5 meters of sedi-
ment and 246.5 meters of underlying
eruptive basalt. On Leg 53, the ship re-
turned to the same hole for six further
reentries, penetrating an additional 297.4
meters to accumulate ‘‘the deepest pene-
tration into old crust ever made by DsDP.”’

The drilling took place in a vast lava
pile representing multiple episodes of
eruption and covering perhaps a half-
million-year span in the Cretaceous period
at least 110 million years ago. When such
volcanic outpourings harden, they pre-
serve a ‘‘fossilized’” record of the local
geomagnetic field at the time—both
strength and polarity—and it was to such
a question that Leg 53 made a major
contribution.

The DsDP scientists used to think that
the one characteristic of the field whose
traces would not vary within a given core
sample was the ‘‘dip angle,”’ the angle
at which the field lines penetrated the
planet at the sampling site. The re-
searchers soon found, however, that dif-
ferent levels in some cores showed dip
angles that varied over a range of more
than 2 to 1. One theory, says Leg 53
co-chief scientist Matthew Salisbury of
the Scripps Institution of Oceanography
(which also manages the DsDP), was that
such lava might have been deposited while
the field was undergoing one of its peri-
odic polarity reversals. During such peri-
ods, Salisbury says, the field is unstable,
wobbling and pulsating in a way that
could conceivably produce varied dip
angles in strata that are close in time.

The Leg 53 core, however, strongly
suggests a different answer. The long core
spans at least five complete field reversals
(though it will take more study to date
each one accurately), and the varied dip
angles cover a span of time that is far
longer than the few thousand years of any
one reversal episode. Thus, says Salis-
bury, it is reasonable to assume that the
preserved dip angles were shifted as a
result of the physical movement of the
rocks preserving them, such as by the
pushing of new lava from below. This is
consistent with signs that similar shiftings,
or ‘‘rotations,’’ produced alterations in the
localized record of polarity changes.

Another important find was that the Leg
53 core was the first DSDP sample to in-
clude part of a ‘‘dike swarm’’—sections
of about half a dozen lava ‘‘dikes’’ con-
tained in a 10-to-15-meter section of the
core. Volcanologists have felt certain that
dikes—a lava eruption’s final outpourings,
which remain in the conduit from the
source since there is no more lava to push
them out—underly the oft-sampled sea-
floor flows, but it remained for the Glomar
Challenger’s parting Atlantic effort to find
a cluster of them. O
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