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Ultramafic and mafic minerals are the main components which could represent the
material of planetesimals impacting the growing Earth during the period of accretion.
Transformation of chemical composition and structure of planetesimals material dur-
ing impact processing and particularly during impact vaporization can result in some
global evolutionary trends of the Earth during its growth. Most of experiments on
evaporation are performed at vacuum chamber pressures and temperatures which are
not compatible with impact related conditions. The goal of our experiments was to
investigate behavior of Mg and Si during vaporization of ultramafic and mafic rocks
and minerals at conditions typical for hypervelocity impact vaporization.

Experiments were performed using two stage light-gas-gun (LGG) and laser pulse
(LP) simulation techniques [1]. Condensates were collected on Ni and Cu foils which
were placed into the path of the vapor plume expansion. LGG experiments were per-
formed with olivinite and serpentinite targets (Cu projectile vimp ∼6 km/s). LP
experiments were done with olivine, serpentine, pyroxene, enstatite, and meteorites:
Tsarev (L5), Etter (L5), Allende (CV3), and Indarch (EH4).

Compositions of condensates are regularly shifted towards higher concentration of sil-
icon and depletion in magnesium and iron except for pyroxene structures, which did
not have much change from starting composition. Mg/Si ratio for olivine, serpentine
and enstatite through the thickness of the condensed films was about unity. There is
also a uniformity of chemical structure of condensed materials which is characterized



by dominant chain polymerization of silicon-oxygen tetrahedrons with sufficient por-
tion of framework, some portion of isolated structures, and reduced forms of elements
(Si+2, Si0, Fe0, Mg0).

Near critical point vaporization of complex systems is characterized by volatilization
of molecular clusters [1] which can become a dominant part of the vapor. Cited effect
provides strong evidence for volatilization of Mg and Si from high-temperature melts
in the form of molecular clusters which have Mg/Si ratio about 1, or “enstatite” cluster.

Extrapolation of thermo-dynamic data to temperatures up to 5000 K shows that at
temperatures over∼2500 K melts looses the domination of “olivine” clusters and
“enstatite” clusters become dominant.
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