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Introduction: It is now generally accepted that
meteorite-size fragments of rock can be ejected from
planetary bodies.  Numerical studies of the orbital
evolution of such planetary ejecta are consistent with
the observed cosmic ray exposure times and infall rates
of these meteorites.  All of these numerical studies
agree that a substantial fraction (up to 1/3) of the ejecta
from any planet in our solar system is eventually
thrown out of the solar system during encounters with
the giant planets Jupiter and Saturn. Here, I examine
the probability that such interstellar meteorites might
be captured into a distant solar system and fall onto a
terrestrial planet in that system.  The implications of
these results for the possibility of interstellar pansper-
mia are examined.

Orbital Evolution of Planetary Ejecta: Currently,
we believe that planetary meteorites ejected from their
planets of origin by large impacts through the process
of spallation.  Once ejected from a parent planet, such
meteorites make many close passes to other planets or
interact with orbital resonances created by the giant
planets.  Because of these encounters the orbits of the
ejecta alter with time and the ejected rocks may even-
tually end up falling onto another planet or leaving the
solar system.  A number of estimates suggest that
roughly 15 potentially recoverable planetary meteorites
per year fall on the Earth.

Orbital evolution simulations suggest that about as
many Martian meteorites are ejected by Jupiter as fall
on Earth each year. Currently, about 15 rocks greater
than 10 cm diameter that originate on the surface of a
terrestrial planet leave the solar system each year.
These meteorites exit the solar system with velocites in
the vicinity of 5±3 km/sec

It is much more likely that an approaching inter-
stellar meteorite will be captured into a bound orbit by
a hypothetical giant planet in the target system than
that it will directly impact a terrestrial planet.  Just as
Jupiter is the main agent of ejection from our solar
system, it may also serve as the main entry point for
interstellar meteorites.  Once captured into the stellar
system the meteorites have a much higher probability
of eventually striking a terrestrial planet belonging to
that system

The capture probability of interstellar meteorites is
a decreasing function of the approach velocity.  I find
that the probability drops rapidly at approach velocities
higher than about 1 km/sec, but even at this velocity
the cross section approaches 1 AU2�far higher than
that for direct impact on a terrestrial planet.  The over-

all integral of cross section under the curve is about 40.
Using the velocity dispersion of ±20 km/sec for stars
near the Sun, the convolution of the velocity distribu-
tion and the velocity-dependent cross section yields an
over-all capture cross section of about 1 AU2. This
cross section indicates that about 1 meteorite ejected
from a planet belonging to our solar system is captured
by another stellar system every 100 Myr.

Impact on a Terrestrial Planet: It is not enough
that a potentially life-transporting meteorite should be
captured into another solar system.  It must also find its
way onto the surface of a planet within a habitable
zone.  The capture simulation program indicates that
the orbits of captured interstellar meteorites are very
comet-like, with semimajor axes of typically several
hundred AU.  For a wide range of assumptions about
the location and size of a target terrestrial planet the
probability that it impacts the planet is only about 10-4.
This translates to only a very slim chance that life can
be transported from one stellar system to another.  It
seems that the origin of life on Earth will have to be
sought within the confines of the solar system itself,
not abroad in the galaxy.
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