SCIENCE NBPWS OF THE WEEK

High Altitude Data Confirm Ozone Theory

Using atmospheric test equipment—
from mixing bowls to rockets—Govern-
ment scientists have just finished collect-
ing data that all but eliminates doubt about
fluorocarbon-ozone destruction theories.

Two groups have provided the first ex-
perimental data 1) confirming the presence
of predicted concentrations of fluorocar-
bons 11 and 12 (CCl3F and CCLF,) at
predicted altitudes in the stratosphere, 2)
confirming the important prediction that
fluorocarbons are breaking down in the
stratosphere and 3) confirming that there
are no major sinks for the aerosol propel-
lants in the troposphere. The data points
were so close to the predicted numerical
values, in fact, that one experimenter calls
the agreement *‘absolutely astounding.’’

Researchers F. Sherwood Rowland and
Mario Molina last summer proposed the
now well-known model of ozone (Oj)
destruction by fluorocarbon aerosol
propellants. These, they predicted, float
inert to the stratosphere and are there
broken down by ultraviolet light, releasing
reactive chlorine atoms that destroy ozone
(SN:9/21/74, p. 181). A National Acad-
emy of Sciences committee is awaiting
data such as those just collected by the
two teams to make recommendations to
the Government on propellants.

The teams work from the Boulder,
Colo., based laboratories of the National
Center for Atmospheric Research (NCAR)
and the National Oceanic and Atmospher-
ic Administration (NOAA). Both teams
finished in June analyzing samples of
fluorocarbons 11 and 12 and nitrous oxide
(N,O) retrieved from the stratosphere by
rocket and weather balloons. Both have
submitted reports of their work to GEo-
PHYSICAL RESEARCH LETTERS.

John Gille, head of NcaR’s Upper At-
mosphere Project, described that group’s
experiments to SCIENCE NEWS. Measure-
ments of the two propellants and N,O
were made at various altitudes in the
stratosphere over NCAR’s Palestine,
Texas, test facility in September 1973,
May 1974 and June 1975. Team members
launched large weather balloons carrying
large-volume collection vessels cooled in
liquid neon. Samples were collected at
several altitudes, from about 12 kilome-
ters (the lower boundary of the strato-
sphere) to 35 kilometers (near the upper
boundary). The samples, once inside the
cryogenic vessels, were frozen and re-
turned to NCAR’s atmospheric chemistry
laboratory for analysis by gas chromato-
graphy. An earlier sample was collected
at 45 kilometers by a rocket-borne cryo-
genic sampler and also analyzed.

Arthur L. Schmeltekopf, a member of
the NOAA team, described that agency’s
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similar but slightly less sophisticated test
procedures. Small rubber weather bal-
loons were launched on three days in early
June from the Laramie, Wyo., airfield.
Each balloon carried a 7.5-liter sphere,
made, Schmeltekopf says, from two
stainless steel mixing bowls welded to-
gether. (“‘Our test sphere cost us a total
of $9,”” he says, ‘‘and we tease NASA
about that all the time.’’) Ground-con-
trolled valves admitted samples at 17.7,
22.3 and 26.2 kilometers and these were
later analyzed. The NoAAa and NCAR
samples showed similar concentrations of
the chemicals at the similar altitudes.
Several researchers, including Rowland
and Molina, Paul Crutzen from NoAA and
NCAR, Steven Wofsy and Michael
McElroy from Harvard and Ralph Ci-
cerone from the University of Michigan,
have predicted the concentrations of the
chemicals that should be found if the
Rowland-Molina model is correct. All
fairly similar, they predicted that the
propellants, as they drifted upwards and
were broken down by ultraviolet light,
would decrease in concentration with in-
creasing altitude. N,O, the source of the
NO that catalytically destroys ozone,
would also decrease with altitude as it is
broken down by ultraviolet light. This is
precisely what both teams found, and at

the predicted concentrations.

‘‘We sort of anticipated that some
things would have been left out of the
models,’” Schmeltekopf says, but the re-
sults absolutely astounded us. Our (NOAA
and NCAR’s) data show close agreement
with all the models and is a nice
confirmation of them.”’

The data show for the first time, Sch-
meltekopf says, that almost all of the inert
fluorocarbons are reaching the strato-
sphere intact, and are not being washed
out into the troposphere first, as sug-
gested by some scientists. Also, the con-
centration curves for fluorocarbons 11 and
12 are different. If the molecules were
inert to the attack of ultraviolet light once
in the stratosphere, both molecules would
have parallel profiles, Gille says. The fact
that fluorocarbon 11 decreased more
sharply with altitude supports the predic-
tion of stratospheric destruction of aerosol
propellants.

Both the NOoAA and NCAR teams plan
to make further tests at higher altitudes
to confirm that propellant concentrations
do fall off rapidly above the photolysis
reaction zone (18 to 35 kilometers). But,
Gille says, *‘I think our results have dras-
tically narrowed room for doubt’’ about
the validity of the fluorocarbon-ozone de-
struction theory. O

A scientific attack on arson

More scientific attention is being paid
in recent years to fire chemistry—how
fires kill or injure people, ways of im-
proving firefighting equipment and the
toxic aspects of fire retardants (SN:
12/1/73, p. 348; 3/1/75, p. 134).

Last week, scientists zeroed in on still
another aspect of fires—arson—when
some of the nation’s top arson authorities
met at the National Academy of Sciences
in Washington. The investigators are
members of the NAs Committee on Fire
Research. Although they are not yet ready
to make recommendations on the arson
problem to the National Bureau of Stand-
ards and other Government agencies, they
discussed some aspects of the problem
with the press.

Arson is claiming an increasing toll of
properties and lives, according to Carl W.
Walter, a Harvard Medical School sur-
geon and chairman of the committee.
There is ‘‘cause for alarm,”’ he says, yet
the problem has not been recognized by
society. This is why members of the
Committee on Fire Research are tackling
it. Committee member John E. Stuerwald,
editor of The Fire Commission and Arson
Investigator, agrees. He cites National
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Fire Protection Association statistics un-
derscoring the rising arson problem.

Incendiary fires (those caused by arson-
ists) have increased 1,157 percent in the
United States during the past two decades.
From 1969 to 1973, the United States
experienced at least 74,380 incendiary
fires annually at an annual loss of at least
$213 million.

These statistics can be misleading,
though, the committee members agree,
because they include fires set not only on
purpose but accidentally—say, by chil-
dren playing with matches or by smokers
falling asleep in bed. One recom-
mendation probably will be that better
incendiary fire statistics be collected to
determine precisely which fires are set on
purpose, and by what types of arsonists.

Contrary to common belief, the com-
mittee members concur that very few
incendiary fires are set by the pyroma-
niac—the psychopathic individual who
gets a sexual thrill out of watching build-
ings burn. (This is not to say that such
persons don’t exist, though. According to
committee member Walter Moretz, a psy-
chologist with George Mason University,
*‘Occasionally a fire marshall or arson
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investigator catches some guy masturbat-
ing at a fire.”’) Far more incendiary fires,
the committee agrees. are set by busi-
nessmen who want to collect insurance on
their businesses, or who hire professional
arsonists to do it for them. About 40
percent of all incendiary fires are set to
collect insurance on faltering businesses,
according to committee member Robert E.
May, vice president of the International
Association of Arson Investigators. Still
other incendiary fires. the committee re-
ports, are set by thrill seekers or by per-
sons out for revenge.

Another surprising aspect of the arson
problem, Moretz points out, is how little
is known about what makes arsonists tick.
The several studies that have been done
on the personalities and behavior of ar-
sonists, he says. suggest that arsonists
come from disrupted homes and have al-
ready committed other types of property
crimes. But the studies failed to break the
arsonists down according to motive.

It is possible. of course. that all kinds
of arsonists share certain personality and
behavioral problems. This is the impres-
sion Moretz has received in dealing with
juveniles who set fires as a means of
rebelling, to get money for dope, to cover
a burglary and for other reasons. These
arsonists, he says. invariably come from
a disrupted family. have trouble forming
relationships with people and ‘‘are the
kind of persons who tend to leap before
they look.”’ Although most of the arson-
ists Moretz has dealt with are male, he
says that more women are becoming ar-
sonists. This trend would be in keeping
with an upsurge of crime among women
in general (SN: 6/14/75, p. 384).

The kind of arsonist who has eluded
psychological analysis the most is proba-
bly the professional, the committee mem-
bers report. Fires-for-hire types are gen-
erally strangers in the areas where they
set fires, the evidence from their acts is
usually consumed in flames, and unlike
pleasure-seeking arsonists, they don’t
hang around to get kicks or to admire their
handiwork. In short. professional arson-
ists are too infrequently apprehended,
and, in turn, psychologists and psychia-
trists do not have many case histories to
study.

Why have incendiary fires increased
during the past 20 years and especially
during the past few? Committee members
aren’t sure, but they have some ideas.
Property crimes in general have been in-
creasing, along with other kinds of crime.
The economic recession of the past couple
years has fueled fraud fires. The public
has come to tolerate aberrant behavior that
it wouldn’t have put up with a few years
ago. And it has also allowed itself to be
influenced by fire-oriented movies such as
*‘The Towering Inferno’’ and ‘‘Save the
Tiger,”” where Jack Lemmon pays a pro-
fessional arsonist to set fire to his eco-
nomically troubled clothing manufacture
business. O
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Origin of cosmic rays:

Supernovas

New findings
show that cos-
mic rays ap-
parently ema-
nate from re-
gions toward
center of gal-
axy noted for
large numbers
of supernova
remnants.

The question of the origin of cosmic
rays has been the central problem of
high-energy astrophysics for over a gen-
eration. These highly energetic particles,
mostly protons and alpha particles, bom-
bard the earth uniformly in all directions
from space. Determining where they come
from has been frustratingly difficult. Being
charged particles, they could never be
traced backward because magnetic fields
bounced them all around.

Now, at last, the question may be
solved. With the use of recent satellite
observations of the distribution of gamma
rays and galactic gas, the galactic cos-
mic-ray distribution has been deduced.
This distribution is identical to that of
supernova remnants. The finding strongly
supports the hypothesis that most ob-
served cosmic rays are produced by
supernovas in our own galaxy.

Floyd W. Stecker of the theoretical
studies group at NasA’s Goddard Space
Flight Center reports the evidence in the
July 21 PHYsICAL REVIEW LETTERS.

The idea that supernova explosions
could provide the energy for accelerating
cosmic rays is not new. Walter Baade and
Fritz Zwicky first proposed such an origin
in 1934. In the early 1950’s the super-
nova-origin hypothesis gained support
when the Russian astrophysicist I.S.
Shklovskii theoretically linked cosmic-ray
electrons to the Crab Nebula, a supernova
remnant. In the last two years evidence
has accumulated that the Crab Nebula and
the Vela supernova remnant produce cos-
mic rays. But there were questions of how
typical these two young, nearby super-
nova remnants are and whether it was
valid to extrapolate to the conclusion that
galactic supernova are the source of cos-
mic rays. The debate over whether the
cosmic rays emanate from within our gal-
axy or from outside the galaxy has con-
tinued to the present.

The observations by the gamma ray
telescope on the SAS-2 astronomy satel-
lite may now have settled the matter.
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Galactic gamma rays result primarily from
the decay of pi mesons produced when
cosmic rays interact with interstellar gas.
Gamma rays are thus a tracer for cosmic
rays; they travel in straight lines unde-
terred by magnetic fields.

The new observations allow Stecker to
determine that the cosmic-ray distribution
of the galaxy is not uniform (as would
be indicated by the extragalactic-origin
hypothesis) and to see ‘‘a striking simi-
larity’”> between the cosmic-ray distri-
bution and the supernova distribution in
the galaxy. It is a ‘‘remarkable agree-
ment,”’ he says, and it constitutes ‘‘very
strong, almost conclusive, evidence that
cosmic rays are produced in the same
regions as supernovas, which are the only
logical galactic events able to produce
particles of such energy.”’

Fetal research:
Underway again

After a two-year hiatus, research on
human fetuses can begin again. The re-
search came to a halt when Congress, with
the backing of antiabortion groups, im-
posed a moratorium on fetal research. Last
week, the moratorium was lifted by
Department of Health, Education and
Welfare Secretary Caspar W. Weinberger
when he signed new Federal rules that let
fetal research pick up where it left off.
(The signing was one of Weinberger’s last
official acts as HEw Secretary. He has
resigned and will be replaced next week
by David Mathews, president of the Uni-
versity of Alabama.)

The moratorium was lifted on the rec-
ommendation of the National Commission
for the Protection of Human Subjects of
Biomedical and Behavioral Research. The
commission suggested (SN: 5/3/75, p.
285) allowing almost all research except
that which would threaten or end the life
of an aborted fetus. O
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