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Introduction:  The recent successful rendezvous
of the Stardust spacecraft with comet Wild-2 will be
followed by its return of cometary dust to Earth in
January 2006.  Results from two separate dust impact
detectors suggest that the spacecraft collected ap-
proximatedly the nominal fluence of at least 1,000
particles larger than 15 micrometers in size.  While
constituting only about one microgram total, these
samples will be sufficient to answer many outstanding
questions about the nature of cometary materials.

More than two decades of laboratory studies of
stratospherically collected interplanetary dust particles
(IDPs) of similar size have established the necessary
microparticle handling and analytical techqniques nec-
essary to study them.  It is likely that some IDPs are in
fact derived from comets [1], although complex orbital
histories of individual particles have made these as-
signments difficult to prove.

Analysis of bona fide cometary samples will be es-
sential for answering some fundamental outstanding
questions in cosmochemistry, such as (1) the propor-
tion of interstellar and processed materials that com-
prise comets and (2) whether the Solar System had a
16O-rich reservoir.  Abundant silicate stardust grains
have recently been discovered in anhydrous IDPs, in
far greater abundances (200 – 5,500 ppm) than those in
meteorites (25 ppm) [2-4].  Insight into the more subtle
O isotopic variations among chondrites and refractory
phases will require significantly higher precision iso-
topic measurements on micrometer-sized samples than
are currently available.
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