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A Gift from the Heavens 
The  spectacular collisions of the fragments of comet Shoemaker-Levy 9 with Jupiter have 
generated public interest and excitement matched by few scientific phenomena. Some of the 
media coverage has been motivated by trying to imagine what would have happened had the 
fragments h i t  the Earth, but what has mainly captured attention is the wonder of the event. 

' The  drama of Earth-sized fireballs and huge holes in the atmosphere from the impact of 
kilometer-sized fragments at  200,000 kilometers per hour with the largest planet in our solar 
system (1 1 times the diameter of the Earth) was what many scientists had hoped for but few 
had expected. Coming at  the 25th anniversary of the Apollo 11 mqon landing, the events of 
last week carry a reassuring message that a phenomenon that fascinates scientists can fasci- 
nase others too, and for similar reasons: Science, regardless of its possible implications and 
applications, still possesses the power to enthrall. 

T h e  collision nicely illustrates the good luck, bad luck, and hard work that constitute 
scientific advance and discovery. There was obvious good fortune in the events that broke 
the comet apart and set the fragments on  a collision course with Jupiter, tempered by bad 
luck that the impacts were on  the far side of the planet. Hard work is evident everywhere. 
The  seemingly fortuitous discovery of the comet came about through patient and diligent 
searching of the sky, by Carolyn and Gene Shoemaker and David Levy, for asteroids and 
comets; this search was spurred by the Apollo program's observations and sampling of the 
moon, which revolutionized our understanding of the crucial role of asteroid impacts in plan- 
etary evolution. Once the imminence of the collision was confirmed, scientists started mak- 
ing predictions and planning experiments, demon5trating the scientific method on  a grand 
scale and in real time. A whole series of hypotheses on  the effects of the collision based on  
current knowledge of Jupiter and impact dynamics were generated. These ideas are now 
being directly put to the test, and the ensuing speculation and discussion provide a n  immedi- 
ate and publicly accessible illustration of the nature of scientific inquiry. 

Our_ability to identify the comet for what it was, to predict when and where the im- 
pacts would take place, and to muster the technological means to receive and process rapidly 
images of an event three-quarters of a billion kilometers away are the sorts of routine accom- . 
plishments we can too easily take for granted. The  newly repaired Hubble Space Telescope 
has provided many of the most impressive images, and the Galileo spacecraft, despite its 
crippled communications system, should in  the coming weeks send down the only direct 
images of the impacts. O n  the other hand, the widely varying predictions of what the impacts 
would look like in  detail have shown how meager our understanding is of several fundamen- 
tal issues. Jupiter is known to have an outer gaseous atmosphere of hydrogen, methane, am- 
monia, and other gases, but less is known of the composition of its deeper layers. The  colli- 
sion plumes may provide some clues, and observation of the way the profoundly disturbed 
atmosphere returns to normal will improve our understanding of its structure and dynamics. 

The  idea of giant cometary or asteroidal impacts o n  planets is most notoriously associ- 
ated .with the extinction of the dinosaurs, but impacts can create as well as destroy. Planets 
formed and grew by the collision and aggregation of comets and asteroids, and laterjmpacts 
may have brought to  the Earth organic material crucial to the origin of life, and then repeat- 
edly modified the course of evolution. Our witnessing of such a dramatic impact on  Jupiter 
brings an air of reality to  our appreciation of the historical importance of such events that n o  
a m o h t  of theoretical modeling can provide. 

The  serendipitous encounter between comet Shoemaker-Levy 9 and the planet Jupiter, 
augmented by the forensic skills of scientists, will n o  doubt yield a mass of new knowledge 
and ideas for years to come. But in the wave of public interest attending this event there is an 
additional element of good fortune. Rarely does a n  event of scientific discovery lend itself so 
easily to public communication and allow nonscientists a glimpse of the same combination of 
wonder and curiosity that underlies basic research in science and motivates many a scientific 
career. 




