greater than that of most semiconduc-
tors,” says Knize. “It’s also very nonlin-
ear optically, meaning that it emits much
more light than it receives. And it reacts
strongly with the particular wavelengths
of light that our diode laser emits.”

Knize stresses the importance of non-
linear optical materials in computing.
“With linear optics, where you get out
the same amount of light that you put in,
you can’t do very much that’s useful. You
need a material that will give out more
than just the sum of the two laser beams
going in. They must interact [to] create
new information.”

To test their new system, the re-
searchers had the optical correlator com-
pare minuscule images of the first three
letters of the alphabet, each letter only
230 micrometers high and printed with
lines only 35 pm thick. The comparisons
took only 30 nanoseconds. “The combi-
nation of its low-power operation and its
fast response makes cesium vapor a can-
didate for the most sensitive material
demonstrated in a correlator to date,”
they conclude.

The scientists believe this sort of
device could eventually improve com-
puterized vision systems, which rely on
quick and subtle pattern recognition. For
instance, a security system might need
rapid fingerprint comparisons. Or a phar-
maceutical company might benefit from
a quick inspection of pills on an assem-
bly line.

Next, Knize and his colleagues plan to
compare moving images, perhaps at 1,000
frames per second, fed to the correlator
by a video system. This will allow them
to explore image analysis “in real time,”
says Knize. — R. Lipkin

Women who exercise 3 or more hours
a week in the decade following menar-
che — the onset of their menstrual
cycle — can lower their risk of breast
cancer 30 percent by age 40, compared
to their more sedentary peers. Continu-
ing that moderately active lifestyle until
at least age 40 can cut their risk by
almost 60 percent, a new study reports.

What makes these findings particu-
larly important, says study leader
Leslie Bernstein of the University of
Southern California School of Medicine
in Los Angeles, is that unlike many risk
factors for this cancer — such as early
menarche, late menopause, having a
mother or sister with the disease, and
higher socioeconomic status — exer-
cise is something over which women
have considerable control.

The California researchers studied
545 Los Angeles County breast cancer
patients — all age 40 or younger — and
an equal number of cancerfree neigh-
bors of the same age with the same
number of children. Questionnaires doc-
umented in detail each woman's exer-
cise and reproductive history.

Bernstein and her coworkers focused
on premenopausal women because
previous studies by several groups,
including hers, had shown that moder-
ate exercise can reversibly shut down
ovulation in adolescents and young
women. This tends not to be true of
women beyond their middle to late 20s,
Bernstein notes. Because it appears that
the more often a woman ovulates —

Exercising reduces breast cancer risk

each time boosting the circulation of
certain reproductive hormones — the
greater her breast cancer risk, the Cali-
fornia group reasoned that early exer-
cise might prove most protective and
show up best in young women.

In fact, consistently exercising about
4 hours per week appeared to be pro-
tective, even if begun well after adoles-
cence, the group now reports in the
Sept. 21 JOURNAL OF THE NATIONAL CANCER
INSTITUTE.

“That to me was the most surprising
finding,” says Bernstein, because it sug-
gests that exercise affects hormone
production beyond young adulthood.
How? It may lower the secretion of ovu-
latory hormones in each menstrual
cycle, she speculates, “so estrogen lev-
els may not peak as high.”

Moreover, the study found that exer-
cise exerts this effect independent of
other factors, such as weight, age at
menarche, or number of children.

A companion study is examining can-
cer risk in 8,000 women 35 to 64 years
old. Personally, Bernstein says, “I think
we will also see an effect [of exercise]
among postmenopausal women.”

In an editorial accompanying the new
study, Louise A. Brinton of the National
Cancer Institute in Bethesda, Md., notes
that earlier studies had hinted that exer-
cise might lower breast cancer incidence.
But Bernstein’s team offers “fairly con-
vincing evidence,” she says, that “physi-
cal activity can lead to substantial reduc-
tions in breast cancer risk.” — J. Raloff

Bacteria found deep below ocean floor

Earth’s biosphere — the area its living
creatures call home — is larger and has
more life in it than scientists had real-
ized. Studies of sediment laid down more
than 4 million years ago in the Pacific
Ocean reveal that bacteria are living at
least 500 meters below the ocean floor.

“We have a much thicker veneer to our
planet which is living and responding to
chemical inputs and geothermal inputs
than we previously thought,” says R.
John Parkes of the University of Bristol in
England.

Scientists had believed that pressure
and heat this far below the seafloor
would prevent life from establishing a
foothold there, he says. They also did
not imagine that microorganisms could
dine off the organic matter available at
such depths. But some geochemists had
begun to suspect that the degradation of
organic material seen in the deep ocean
could be attributed in part to bacteria,
Parkes notes.

Other teams have reported finding
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microorganisms far beneath the ocean
bottom, but investigators think those
bacteria may have been introduced into
the lower depths during drilling, Parkes
asserts.

To ensure that this was not a problem
in their work, Parkes and his colleagues
took samples at a range of depths. They
found populations of organisms that
were much larger than the groups above
them, the team reports in the Sept. 29
LANCET. Bacterial contamination during
drilling couldn’t account for the deeper
groups’ larger numbers, Parkes con-
tends.

Using a microscope, the scientists
observed the organisms directly in the
sediments without growing them in labo-
ratory cultures, he says. “Some of them
we catch in the act of division” — a sure
sign of their viability, he adds.

The number and activity of bacteria
vary with the availability of food, the
team asserts. At 360 m below the
seafloor, the researchers found a signifi-
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cant increase in both anaerobic bacteria

and the methane and other hydrocar-

bons the creatures feed on.

The scientists cultured sulfate-reduc-

ing bacteria that they found 80 m below

the seafloor. The DNA of these microor-

ganisms resembles that of organisms
living closer to the surface. However, “in
terms of their growth and metabolism,
they are very different. They are new,”
says Parkes. The researchers believe
the sediment samples contain additional
novel bacteria.

These hardy underseafloor creatures

may one day prove useful in biotechnolo-

gy, he adds.

The Parkes team “did a very thorough
and careful job,” says Derek Lovley of the
U.S. Geological Survey in Reston, Va. In
addition to showing that the biosphere is
bigger than previously thought, the
investigators demonstrated for the first
time that microorganisms continue to

act on ancient, deep-ocean sediments, he

says. The findings also greatly extend
previous research on deep terrestrial
aquifers (SN: 3/5/88, p.149), he adds.

— T Adler
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