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The Sky Is Falling!

L ong-time readers of this column 
will recall that the proliferation of 
space debris in near-Earth orbits 

is an issue that I have expressed con-
cern about before. Last May, the inevi-
table happened when “a piece of space 
debris too small to be tracked has hit 
and damaged part of the International 
Space Station—namely, the Canadarm2 
robotic arm” [1]. The object punctured 
the thermal blanket and damaged the 
boom underneath, but, fortunately, the 
instrument is still operational [1].

Space debris has been a growing 
problem since the launch of the first 
Sputnik in 1957. Some 23,000 orbiting 
pieces are being tracked by radar to pro-
tect satellites, but they are “all about the 
size of a softball or larger” [1]. However, 
smaller objects can still inflict serious 
damage because of the high velocities 
involved. The European Space Agency 
(ESA) estimated that 130 million frag-
ments of man-made material smaller 
than a millimeter are currently orbiting 
the Earth. Tim Florer, head of the ESA’s 
Space Debris Office, has warned, “To 
continue benefitting from the science, 
technology, and data that operating in 
space brings, it is vital that we achieve 
better compliance with existing space 
debris mitigation guidelines in space-
craft design and operations….It cannot 
be stressed enough—this is essential for 
the sustainable use of space” [1].

Researchers from the Australian 
National University at Canberra are 

exploring the use of an artificial guide 
star to improve the monitoring of space 
debris. The guide star laser is a “tool in 
adaptive optics, a field that eliminates 
the haziness caused by turbulence in the 
atmosphere. The laser is fired into space 
and illuminates atoms within the atmo-
sphere. A wavefront sensor measures the 
level of atmospheric distortion, which 
then sends a signal to correct the angle 
of a deformable mirror” [2]. While the 
technique has been used for studying 
stars and planets, applying it to objects 
in near-Earth orbits is much more chal-
lenging because the adaptive optics must 
make corrections much faster than it 
does when observing stars [2].

While our atmosphere may make 
debris monitoring more challenging 
(because of its turbulence), it has also 
proved to be a natural ally in reduc-
ing the space junk. Collisions with air 
molecules create frictional drag, draw-
ing debris particles back into the lower 
atmosphere, where most objects burn 
up in fewer than 10 years. However, 
climate change may be compromising 
this natural decay process. According 
to a recent conference paper described 
in The New York Times [3], increasing 
carbon dioxide levels in the lower atmo-
sphere may reduce the density of the 

upper atmosphere, reducing 
the effectiveness of the pro-
cess. The study estimates that 
the atmosphere at an altitude 
of 250 miles has lost 21% of 
its density [3]. The worst-case 
analysis [3] by the Intergov-
ernmental Panel on Climate 

Change foresees a doubling of carbon 
dioxide levels by 2100, which (accord-
ing to the article) may reduce the upper 
atmospheric density by 80%. “Even 
in a best-case scenario, where carbon 
dioxide levels stabilize or even reverse, 
the amount of space junk would still 
be expected to double” [3]. A Federal 
Communications Commission (FCC) 
spokesman told The New York Times [3]: 
“We do not know at this time if there 
are any plans … to address the changes 
in atmospheric composition predicted 
in the article. The F.C.C. periodically 
reviews its rules and regulations and 
updates them consistent with develop-
ments in the marketplace and in scien-
tific knowledge.”

Stay tuned.
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The study estimates that the 
atmosphere at an altitude of 
250 miles has lost 21% of its 
density.


