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The unlikely matters
The study of cosmic impacts and the effects they have offers two lessons for students of science. 

On 15 June, a telescope near Tucson, Arizona, picked up a 
relatively fast-moving dot in the sky: an asteroid of the sort 
the telescope is designed to seek. Now known as 2008 LV16, 

this small rock’s orbit takes it from well out beyond Mars to almost 
as far sunward as Venus, passing by Earth on the way. LV16 poses 
no threat to anyone, and probably never will. But there is always a 
chance that, way down the line, something will get in the way of 
its wanderings. If that obstruction is the 
Earth, LV16 will cause an explosion on 
a par with an all-out nuclear exchange 
between superpowers. 

What is remarkable about LV16 is not 
the risk it poses; over the next century 
that risk is negligible. It is that the risk has 
been recognized and quantified — as it 
has for many, if not yet all, potentially haz-
ardous asteroids. As Alan Harris shows 
in a Commentary on page 1178, part of 
this week’s special package of material on 
cosmic impacts, the simple expedient of 
finding the larger near-Earth asteroids 
and analysing their orbits has reduced 
the best estimate of the danger they pose 
to human life by about 90%. 

When cataloguing near-Earth aster-
oids was first discussed in the 1980s, 
much of the astronomy community was 
non-plussed, and some of it was actively 
hostile. A fair sample of these bodies’ 
orbits, it was argued, is all a scientist 
needs to see: listing them all would be 
stamp-collecting, not science. And from 
a strictly scientific perspective, this had 
some merit. But as a response to a real, if 
rather goofy-sounding, threat, it was not 
enough. The creation of an exhaustive 
catalogue was the right thing to do. 

This illustrates a more general prin-
ciple: the public-interest response to 
a problem uncovered by scientific 
research is not necessarily to do more 
scientific research. Something more 
structured and pragmatic may be 
appropriate, even if it is less likely to 
bring academic kudos. When the pub-
lic funds research, it expects, when the 
need arises, that scientists will use their 
knowledge and tools for more than just 
their own scientific interests, even if that 

imposes some opportunity costs on their discipline. 
Given the success that sky surveys have had in reducing risk, the nat-

ural impulse is to extend them to ever-larger numbers of ever-smaller 
rocks. The actuarial case for doing this is not strong; smaller bodies 
present a much lower cumulative threat than their larger brethren. 
But although heroic efforts to extend the surveys in this way would 
be money ill spent, continued progress at modest cost would reflect 

a certain political shrewdness. Imagine 
an unspotted asteroid laying waste to a 
significant chunk of land, as happened in 
the Tunguska region of Siberia 100 years 
ago this week; and imagine if that area, 
unlike Tunguska and a surprising amount 
of the globe today, were populated. The 
politician or scientific adviser who had 
dismissed such a disaster as being too 
improbable to bother with would be 
in dire straits. Politicians know in their 
bones that unlikely events matter. 

And that is the second lesson that 
the study of cosmic impacts teaches. 
Although impacts follow statistical pat-
terns, individual events and their quirks 
can have unpredictable effects. As various 
researchers report in this issue, an impact 
more than four billion years ago shaped 
Mars’s geological history by dividing 
its surface into highlands and lowlands, 
providing a sink in which the planet’s 
water, such as it may have, could pool. An 
even larger impact gave Earth its Moon. 
And yet another, at the end of the Cre-
taceous period, removed Earth’s remain-
ing dinosaurs, among a great many other 
life-forms. Thoughts of impacts have, 
since the 1980 paper in which Luis Alva-
rez and his son Walter and their col-
leagues first detailed that end-Cretaceous 
event, re-established the possibility of 
catastrophic change in the scientific 
imagination, even when the crisis has 
nothing to do with asteroids or comets. 

The Universe is lumpy, irregular, 
surprising, dramatic. The better this is 
understood, the better the interplay of 
chance and necessity can be appreci-
ated. And that same understanding can, 
more pragmatically, form the basis for 
vigilance, for planning and for action. ■
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