
gene E. Covert-the MIT aeronautics profes- 
sor who chaired the committee of scientists, 
engineers, and managers that prepared the 
report-when they set up government-indus- 
try consortia and invested heavily in R&D. 
The reDort. like manv others that have re- . , 

cently urged the federal government to get 
involved incommercial research, recommends 
some of the same medicine for the United 
States. And that's where NASA comes in. By 
supplyingresearch talent and shouldering some 
of the financial load of developing new aero- 
nautics technologies, NASA can help the U.S. 
commercial aircraft makers preserve their 
market lead. contends the rmrt .  

Items on the report's toho list include: 
improving aerodynamic performance of air- 
craft; revitalizing wind tunnels and other ex- 
perimental facilities; developing lighter, more 
fuel-efficient engines and lighter, stronger, and 
more capable materials for both engines and 
airframes; and designing more reliable and easier 
to use avionic and control systems for air traffic 
controllers and pilots. Although most of those 
efforts would be aimed at workhorse jet trans- 
mrts and smaller commuter aircraft. not ev- 
&thing in the report will disappoint the 
agency's fans of exotic technologies. The re- 
port also recommends that NASA continue 
long-range research aimed at developing a fleet 
of supersonic commercial aircraft, if designers 
can solve the major problems now dogging 
these aircraft-profligate fuel use, ozone- 
depleting emissions, and noise pollution. 

Renewing NASA's role as an R&D part- 
ner for civilian industry will cost money, and 
the report doesn't say where NASA would get 
the extra funds. But if the overall NASA 
budget remains tight, the report suggests that 
the agency reallocate money from "military 
or space-based resources" into civilian aircraft 
technology. That would represent a signifi- 
cant evolution in NASA's self-image. Still, 
Brad Bigeon, director of aeronautics policy 
for the American Institute of Aeronautics 
and Astronautics (AIAA) in Washington, 
D.C., thinks the report "will have a large 
influence" on the NASA research agenda. 

John Swihart, a former AIAA president 
who now heads the National Center for Ad- 
vanced Technology, explains why: Daniel 
Goldin, NASA's new administrator, "is a 
strong industrialist." Indeed, even before the 
report was issued, Goldin declared in a speech 
last month that NASA's aeronautics pro- 
gram "must be refocused to have more imme- 
diate payoff to the nation-the American 
taxpayer." To show he meant it, Goldin has 
been visiting CEOs of large U.S. airframe 
and engine manufacturers. NASA is also 
putting some money where its mouth is: Its 
fiscal year 1993 budget already includes a 
20% increase over the current budget (from 
$555 million to $668 million) for aeronau- 
tics research and development. 

-Ivan Amato 

Pinatubo Fails to Deepen the Ozone Hole 

A bigger beast. The Antarctic ozone hole (pink and dark blue) had grown to record size by 23 
September of this year-15% larger than ever before, but ozone concentration was above last 
year's record low. 

W h e n  the Philippine volcano Pinatubo ex- 
ploded last year, pumping the upper atmo- 
sphere full of fine debris, researchers foresaw 
yet another assault on the stratosphere's be- 
leaguered ozone layer. Some calculations of 
the effects of volcanic debris implied that as 
much as 25% to 30% of the ozone shield over 
temperate latitudes might be eaten away by 
the volcanic haze-five times the observed 
loss over the past decade. Early measurements 
didn't bear out that concern. but researchers 
weren't prepared to call off the alarm until 
the verdict came in from the most vulnerable 
part of the planet's ozone layer, the frigid 
stratosphere over Antarctica. 

Last week, the annual Antarctic ozone hole 
"hit bottom!' Its rating of Pinatubo's ozone- 
depleting power: modest at best. Says Arlin 
Krueger of NASA's Goddard Space Flight 
Center in Greenbelt. Marvland. where strato- - a ,  

spheric ozone is monitored by satellite: 'We 
had a pool going here on how deep the hole 
would go. Most people were betting on the low 
side because of the volcano, as I did. But the 
hole has not satisfied most of us." Although 
the hole was more extensive than ever before, 
probably because of unusual weather patterns, 
total ozone bottomed out well above the record 
set last year-even a tad above the low levels 
seen in 1987,1989, and 1990. 

Researchers had worried about Pinatubo 
because it filled the stratosphere with 
submicron-sized sulfuric acid droplets. These 
tiny haze particles, scientists feared, would 
provide surfaces where, at low enough 
temperatures, cldorine from manmade 
chemicals could be freed from its harmless 
forms to produce chlorine monoxide, its 
ozone-destroying form. Ice crystals in polar 
stratospheric clouds already perform that per- 
nicious role at higher altitudes (above 14 or 
15 kilometers) over Antarctica in the win- 
tertime. If the Pinatubo debris was going to 
have an effect anywhere in the world, 
it wai expected to do it at lower altitudes 
over the Antarctic, says David Hofrnann 
of the National Oceanic and Atmospheric 

Administration (NOAA) in Boulder. 
Indeed, Hofmann and hisNOAA colleague 

Samuel Oltmans believe the debris was behiid 
the loss of 10% of the ozone present before the 
hole formed. Pinatubo's mark, says Hofmann, 
was evident in the pattern of ozone depletion. 
Between altitudes of 13 to 16 kilometers, "we're 
seeing substantially lower ozone than we ever 
have; it's at least 50% below normal," says 
Hofmann, who follows ozone observations 
made by balloon-borne instruments. 'The sur- 
prising was that ozone was totally de- 
stroyed between 14 and 18 kilometers. We've 
seen total destruction before, but it's always 
been limited" to a layer 1 or 2 kilometers thick, 
mostly above 16 kilometers. 

Whether Pinatubo can be credited with 
other distinctive aspects of the 1992 hole is 
less certain. This year's hole deepened in Sep- 
tember with unprecedented speed, even faster 
than 1991's record pace. And it expanded to 
a record-breaking size. "It's been 20 million 
square kilometers year after year," says atmo- 
spheric physicist Mark Schoeberl of Goddard. 
"Now its 23 million square kilometers. Why? 
I don't know." Schoeberl does have evidence 
that the pool of air cold enough to trigger 
polar stratospheric cloud formation expanded 
this year. But that could be either a natural 
meteorological variation or, conceivably, a 
stratospheric cooling somehow caused by the 
Pinatubo debris. 

The hole will break up in the next month 
or two, spewing its slightly larger than nor- 
mal load of ozone-poor air around the South- 
em Hemisphere and ending this test of 
Pinatubo's impact. After that, researchers will 
return to poring over past observations from 
around the globe in search of volcanic ef- 
fects. That effort is now suggesting that vol- 
cano-related losses outside the hole will turn 
out to have been at most 5% or 10% at the 
peak of the debris' abundance, which is well 
past. And with half of Pinatubo's cloud sift- 
ing earthward every year, one ozone threat, 
at least, will soon have abated. 

-Richard A. Kerr 
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