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Introduction: Although ice is prevalent in the
solar system and the long-term evolution of many
airless icy bodies is affected by hypervelocity
micrometeoroid bombardment, there has been
little experimental investigation into these impact
phenomena, especially at the impact speeds seen
on airless icy bodies or in fly-by spacecraft. CO2
has been observed on various moons of Jupiter,
Saturn, and Uranus, and is typically thought to
have been native to these bodies or brought as C
atoms from exogenic sources that are later con-
verted to CO2 by UV or charged particle irradia-
tion. However, carbonaceous dust particles im-
pacting into water ice may be an important pro-
duction mechanism for CO2 on these airless bod-
ies. Further, laser ablation and light-gas gun ex-
periments simulating dust impacts have success-
fully created amino acid precursors from base
components in ice surfaces, indicating that dust
impacts may be a mechanism for creating com-
plex organic molecules necessary for life, but this
has yet to be achieved with actual dust impact.
Additionally, there have been no experiments to
date that use actual dust impact to determine the
survivability and detectablility of complex organ-
ic chemicals by impact ionization time of flight
mass spectrometry on fly-by spacecraft, such as
the upcoming SUDA instrument on the Europa
Clipper. With the creation of a cryogenically
cooled ice target for the dust accelerator facility at
the NASA SSERVI Institute for Modeling Plas-
ma, Atmospheres, and Cosmic Dust (IMPACT), it
is now possible to study the effects of micromete-
oroid impacts in a controlled environment under
conditions and at energies typically by either air-
less icy bodies or fly-by spacecraft. Ice surfaces
are prepared either by vapor deposition or by
flash-freezing an aquatic solution of desired com-
position. Iron or carbonaceous dust is accelerated
to 3-50 km/s and impacted onto the surface.
Time-of-flight mass spectra of the dust impact
ejecta show that amino acids and even the more
fragile di-peptide amino acid chains frozen into
water ice can survive impact and be detected. Fu-

ture experiments will probe characteristic frag-
mentation patterns that can be used to identify
amino acids even after breakup. Other upcoming
experiments will investigate CO2 production rates
from carbonaceous dust impactors into water ice
as functions of velocity or other dust characteris-
tics, and following experiments will probe the
creation of more complex organic chemistry. Re-
sults from recent and ongoing investigations will
be presented.



