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Asteroids threatening Earth

The Key to Apophis
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Over 100 metric tons of interplanetary

matter enter the Earth’s atmosphere every day,
mostly consisting of dust and tiny rock fragments.
However, around once every few hundred
thousand years an object larger than 1 km

in diameter collides with our planet, with

the impact able to destroy a large country

Fortunately it is now possible to predict the threat of a
large asteroid impact long in advance. For the past decade
and a half, our skies have been constantly monitored,
keeping an eye out for any objects that might pose a threat
to our planet. There are various research programs that
aim to survey various small celestial bodies present in our
solar system, in particular those in the closest proximity
to Earth - these programs include Spacewatch, LINEAR

Comets and asteroids have collided with Earth since its formation,
and may have been responsible for bringing in part of Earth's water
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(Lincoln Near-Earth Asteroid Research) and CATALINA
(Catalina Sky Survey). The latter has been operating for a
few years now and is currently the most effective in the
discovery of NEOs (Near Earth Objects). Thanks to these
intensive efforts to search for asteroids that could come
into close Earth proximity, it is estimated that that we are
now aware of over 80% of the largest such objects - i.e.
those larger than 1 km across.

Dangerous asteroids

Today the list of PHAs (Potentially Hazardous Asteroids),
updated daily by NASA at http;//neo.jpl.nasa.gov/risk,
includes almost 300 objects. One of the highest-ranked
objects is asteroid 99942 Apophis, which stirred up con-
siderable concern for several months after its discovery
in 2004, as it carried the greatest collision risk of all
substantially-sized objects known at the time. However,
November 2007 saw the discovery of asteroid 2007 VK g,
whose risk of colliding with Earth in 2048 is estimated at
1:3000, currently the highest known chance of collision.
Even so, Apophis remains one of the most dangerous
objects. The asteroid is almost 300 meters across, and in
April 2029 it will pass by the Earth at a distance just sev-
eral times larger than our planet’s radius. Apophis’ orbit
will be significantly altered by this extremely close flyby.
The uncertainty in defining its subsequent orbital param-
eters will worsen by a few of orders of magnitude. Will this
change increase the risk of the object’s collision with the
Earth in the future? Before making any judgments here, let
us first look more closely at this unusual asteroid.

Apophis’ recorded history begins on 19 June 2004, when
it was discovered by a routine asteroid-searching program.
NASA’s first predictions, announced on Christmas Eve
2004, estimated the probability of its early collision with
the Earth at a quite high 1-in-300 chance. This estimated
probability increased over the following days, eventually
reaching 1:35. And although current estimates of the like-
lihood of collision are much lower, the asteroid earned the
ominous name given to it on 19 July 2005 with very good
reason. In ancient Egyptian mythology, Apophis or Apep
was the demon of darkness, nothingness and chaos, occa-
sionally identified with the god Set. He was the complete
antithesis of light, i.e. the sun god Ra, and his eternal and
sworn enemy.

Apophis’ celestial namesake is one of the Aten aster-
oids, which orbit the Sun in less than a year and spend
most of their time closer to the Sun than the Earth. Apophis









