they showed two basic behaviors. One
was to totally ignore the infants. The other
pattern, says Harlow, was grim and
ghastly. When an infant attempted to
make physical contact with its mother, she
would literally scrape it from her body and
abuse it by various sadistic devices. The
mother would push the baby’s face against
the floor and rub it back and forth. Not
infrequently, the mother would encircle
the infant’s head with her jaws, and in
one case an infant’s skull was crushed in
this manner.

In most instances, the researchers were
able to stop the sadism, but some mothers
were so violent and vicious that a few
infants were lost because the researchers
had not anticipated the severity of the
events in the reproduction of the battered
child syndrome.

The motherless mothers, says Harlow,
gave more to science than their offspring.
They not only opened doors of under-
standing of the battered child syndrome
but also provided two fringe benefits. First
was confirmation of the power and persis-
tence of infant love for the mother. If the
infants were among those favored and
fortunate enough to be just ignored by
their mothers, or if they had survived the
battering, they persisted in their intense
efforts to make and maintain contact with

the mother whether or not she scraped
them away or engaged in maternal may-
hem. The amount of punishment or ban-
ishment the infants would accept was a
measure of their motivation.

The second bonus from the babies was
that after they had continuously forced
their mothers into accepting protracted
contact, some of the contact comfort,
softness and warmth seemed to rub off on
the mothers. Furthermore, after the ma-
ternal contact had been achieved for a
period of time, there tended to be a grad-
ual but progressive maternal rehabilitation
with partial or total submission to the
infantile affection. The few mothers who
succumbed were impressively more nor-
mal in the treatment of subsequent infants
of their own. This finding has implications
for therapies with humans.

‘‘Research has shown,”” concludes
Harlow, ‘‘that developmental timing and
sequencing of the loves and of aggression
are of vast significance in preventing or
ameliorating aggression. When the devel-
opment is out of normal sequence, ag-
gression is uncontrolled and extremely
difficult to alter or eliminate. New thera-
peutic techniques are making rehabil-
itation more of a reality, but the ideal
solution is to prevent antisocial aggression
through anticipation.”’

Quark theory: A prediction confirmed

Particle physicists invented the quark-
parton theory of the structure of the class
of particles called hadrons because it gave
a relatively simple way of accounting for
certain patterns among their important
properties. But the test of a theory is not
how well it explains what is already
known but whether the unknown things
it predicts can be found. The famous ex-
periment at the SPEAR storage ring of the
Stanford Linear Accelerator Center,
operated by a consortium from sLAC and
from the Lawrence Berkeley Laboratory,
has now confirmed one of the significant
predictions of the quark-parton theory.

The matter involved is one of the effects
that happens when energetic electrons and
positrons going in opposite directions col-
lide with each other. Since this is a colli-
sion of matter and antimatter, the first
thing that happens is an annihilation reac-
tion that produces a virtual photon, a
particle of light that has the property of
being matter, antimatter and energy at the
same time. The virtual photon then turns
itself into other particles, depending on
the amount of energy it has. These par-
ticles can often be hadrons.

The original electron and positron ap-
proach each other with equal and opposite
momentum and so stop each other cold.
The virtual photon, in strict principle, just
sits there motionless. But the dynamics
involved in producing hadrons from the
virtual photon endow the hadrons with a
certain momentum, and according to
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theory this should be directed transverse
to the direction of the electron and posi-
tron beams. In short, the theory predicts
jets of hadrons coming off in opposite
directions from such an annihilation reac-
tion. The experimental apparatus is a
complicated array of detectors surround-
ing the point of impact that record par-
ticles coming off in all directions.

These jets have been found in the ex-
periment, according to a report in the Dec.
15 PHYsICAL REVIEW LETTERS signed by
Gail G. Hanson and 33 others. The theory
requires fairly high energy for the jets to
occur, and in fact, they appeared when
the total energy of the electron and posi-
tron beams was 6.2 and 7.4 billion elec-
tron-volts. A rival model of the interaction
predicts a more or less spherical distri-
bution of off-coming particles, and this
tends to fit the data at lower energies as
well as the jet model, but the jet model
is definitely a better fit at higher energies,
the experimenters conclude.

Intermediate in the production of ha-
drons from the virtual photon is the decay
of the photon into a quark-parton pair,
which then produces the off-coming ha-
drons. The measured characteristics of the
jets of hadrons allow a determination of
their spin characteristics, and from that the
spin characteristics of the partons them-
selves. The deduction supports those who
say the partons must have one-half unit
of spin rather than those who say zero
spin. 0
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Coloring crystals
with light

Certain kinds of defects in the crystal
lattices of alkali halide compounds can
produce what are called color centers.
These are locations that strongly absorb
light passing through the crystal and give
it a characteristic color. They are called
F centers (from the German word Farbe),
and they give each crystal a characteristic
color ranging from yellow for lithium
chloride to blue for cesium chloride.

According to a standard textbook, F
centers are locations where an electron
takes the place of a halogen ion in the
crystal structure. They have been pro-
duced by illuminating the crystals with
ultraviolet light or X-rays. Often the F
center and the associated coloration of the
crystal are transient. Now, in the Dec. 15
PHYsICAL REVIEW LETTERS three physi-
cists from the Bell Telephone Laboratories
in Holmdel, N.J., report a method for
producing essentially permanent F cen-
ters. The experiment sheds light on the
physics of the formation of F centers and,
at the same time, produces essentially
permanently colored crystals, which can
have practical uses.

The experimenters, L.F. Mollenauer,
G.C. Bjorklund and W.J. Tomlinson,
began with potassium chloride crystals
that contained a certain concentration of
what are called U centers. (A U center
is another kind of crystal defect, a nega-
tive hydrogen ion—a proton with two
electrons attached, trapped at a vacancy
where a negative halogen ion should be.)
The technique is to transform U centers
into F centers by making them absorb two
photons of a particular wavelength of
light.

The light wavelength is 266 nanometers
and is the fourth harmonic of an
yttrium-aluminum-garnet laser system. It
fell on the crystal from one side. From
another direction, monochromatic light at
586 nanometers was passed through the
crystal. The amount of this light that was
absorbed was the criterion for the produc-
tion of F centers in the crystal. As the
power of the 266-nanometer beam was
raised, absorption of the 586-nanometer
beam also rose.

The model that the three experimenters
propose to explain what happens goes as
follows: The crystal lattice absorbs two
photons of 286-nanometer light, and this
absorption generates an electron-hole pair.
(A hole is a place where an electron
should be but isn’t. It has the effect of
a positive charge, can move through the
crystal and sometimes forms a bound pair
with an electron.) Eventually the pair re-
combines; that is, the electron falls into
the hole, producing a net neutrality. The
recombination releases energy.

Recombination can occur at a U center,
an F center or directly in the lattice. When
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the recombination happens at a U center,
the energy changes the U center into an
F center with 100 percent quantum effi-
ciency. Recombination at an F center
causes the reverse change, so the net
number of F centers created is the dif-
ference between the one process and the
other.

The net F centers thus produced are
essentially stable and produce an essen-
tially permanent coloration of the crystal,
unlike some other means of F center pro-

duction, which produce a transient color-
ation. Such crystals can be used in pho-
tochromic devices, where illumination
with a particular kind of light changes the
color of something. The relative perma-
nence of these F centers makes them use-
ful in new ways. One of especial interest
to the Bell Labs group is the possibility
of a distributed-feedback F-center laser,
and they say in a footnote that they have
taken some preliminary steps toward such
a device. O

Nessie: New name, same old controversy

The Loch Ness monster last week
earned about as much recognition as the
scientific community ever bestows on
things that may not exist: the fancy new
name Nessiteras rhombopteryx. However,
the old affectionate title ‘‘Nessie’’ seems
as likely to persist as the controversy.

The occasion was the publication in the
Dec. 11 NATURE of new photographs
showing what might appear to be a swim-
ming, long-necked reptile with diamond-
shaped flippers. (Hence the suggested
name: Nessiteras, Ness monster; rhom-
bopteryx, diamond fin.) The photos and
accompanying sonar traces are the work
of a dedicated amateur, Robert Rines, a
Boston lawyer who has been coming to
Scotland every summer since 1970 to
gather evidence. A symposium to discuss
the new evidence had also been scheduled
for Dec. 9 and 10, but was canceled after
publicity arose from Rines’s reported at-
tempts to sell the pictures for large sums.
The article, by Rines and British naturalist
Sir Peter Scott, appears in the ‘‘Comment
and Opinion’’ section of NATURE and thus
did not require the usual peer review pro-
cedure.

By piecing together evidence from the
photographs and corresponding descrip-
tions from eyewitnesses (going back to St.
Columba in A.D. 565), Rines and Scott
propose the following picture of Nessie:
A viable group of animals, perhaps about
30 in number, would have to be present
to perpetuate the species. The one in the
wholebody photograph appears to be 45
to 60 feet long, they suggest, including
a 9- to 12-foot neck. The detailed picture
of the flipper appears to show the right
rear limb, with a rough textured skin and
suggestion of ribs. Another photograph,
not printed, suggests to them a smallish
head, with possible protuberances. One
sonar trace, they say, indicates the pres-
ence of two animals.

Many experts remain unconvinced, in-
cluding a group of scientists from Lon-
don’s Natural History Museum who de-
clared publicly that Nessie’s existence has
not yet been proved, fancy name or no.
(One practical consequence: Rines ap-
parently does not win a $20,000 reward
offered by one newspaper to anyone
proving the monster’s existence incontro-
vertibly.) Another scientist said the photos
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looked like a sunken Viking ship. But
Scott says he’s convinced that at least there
was no intentional fraud on the part of
the observer. He told a press conference
in London that one object of formally
naming the creature was to ensure it pro-
tection under the country’s new conserva-
tion law. (The punishment: only $200.)

Rines and Scott acknowledge that it “‘is
clearly unsatisfactory, from a zoological
point of view, to base a name on pho-
tographs rather than on remains of an
animal,”’ but say description from an il-

lustration is permitted by the International
Code of Zoological Nomenclature.

Like an evolving theology, for those
who want to believe, the photos offer new
possibilities. If the protuberances on the
head are for breathing, the animal could
easily come to the surface without being
detected. The Loch appears to have plenty
of fish, weeds or other organic matter to
support that hypothesized herd. If Nessie
is a cannibal, this could explain why no
dead specimens have ever been found.
Unfortunately, however, even though they
were computer enhanced, using the ex-
pertise of the Jet Propulsion Laboratory,
the pictures could still be taken for a
sad-eyed mole with a long tail. Loch Ness
water is extremely murky.

Rines hopes to return to Loch Ness for
another try, using sonar-linked underwater
television cameras. As for the contro-
versy, NATURE editor David Davies told
ScIENCE NEWws in London, ‘‘Oh, it’s just
what Fleet Street [the newspaper district]
needs before Christmas.”” And as if to
further the lighthearted spirit of the holi-
day, the usually sober magazine presented
an article on oceanography in alternately
rhyming iambic triameter.

This is the
“‘wholebody’’
photograph that
Rines claims
shows ‘‘the
head and neck
(7 to 12 feet in
length) together
with part of the
body, with ap-
pendages’’ of
Nessie. It was
taken by strobe
flash at a depth
of 35 feet in
Loch Ness on
June 20, 1975.
NATURE editor
David Davies
emphasizes that
Rines’s article
and photos are
published in the
journal’s opin-
ion section and
that NATURE
does not vouch
for the validity
of the claims.
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