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Introduction: Large scale impacts of asteroids and
meteorites play an important role in the evolution of
planets and their satellites. Pulse input of huge energy
during an impact results in noticeable changes in both
mechanical and geochemical state of colliding mate-
rial. The complexity of geochemical processes during
an impact suggests experimental modeling as the main
tool of its investigation rather than computing ap-
proach. On the other side, the modeling of mechanical
issues of large scale impacts is mainly a success of
computations. We need to have a good cooperation
between both computer modeling of mechanical issues
of an impact and experimental investigations of geo-
chemical processes to build up a more or less realistic
picture of a large-scale impact.

Experimental investigation of high-temperature
modification of silicates. Experiments were done by
use of hypervelocity gun facilities and laser pulse in-
stallation [1]. Some principal effects of high-
temperature processing of silicates are:

Formation of clusters during vaporization. Vola-
tilization of elements during impact-induced vaporiza-
tion proceeds not only as classical volatilization of
atoms and oxides but by formation of molecular clus-
ters which can assemble a number of elements with
different individual volatility. Experiments prove the
formation of “enstatite”, “netheline”, and “wollasto-
nite” clusters [2,3]. The formation of clusters provides
less specific energy of vaporization of silicates com-
pared to that calculated in assumption of total disso-
ciation of materials and must be accounted for in com-
putations.

Noticeable redox processes. The main element of
silicates is oxygen which is also mobile during high-
temperature processes and provide noticeable redox
processes in the system. Experiments indicate simulta-
neous formation of mainly all possible redox states of
elements [4]. Highly oxidized states of elements coex-
ist with their reduced states. Phases of reduced carbon,
iron, and other elements can be formed during impacts
despite of oxidizing conditions.

Abnormal volatility of refractory elements. Ex-
periments show a rather high mobility of elements
which are usually considered as refractory and are ac-
counted for as indicators of parts of different materials
during mixing [5]. Among such elements are REE,
highly siderophile elements (HSE), and other. The
mechanism of abnormal volatility need more investi-

gation but it can be a result of formation of specific
clusters. HSE can be mobilized into forming and dis-
persing metallic iron droplets [6].

Problem of mixing of colliding materials.
Chemical composition of forming objects during an
impact is the result of mixing of parts from naturally
heterogeneous projectile and target materials and also
due to selective mobility of elements. The mixing of
projectile and target materials does not have sufficient
coverage by computing modeling and the estimation of
the volume and degree of mixing is still uncertain.
Usually, the input of projectile material is considered
by an account for of the increase of HSE in impactites
and by isotopical considerations. None of methods is
strict and can be applied only to individual samples.
There is a reasonable deficit of impactites which repre-
sents a pure projectile material. Mixing seems to be a
valuable factor of modification of projectile material
and it should be considered using computing methods.
The mechanism of mixing of projectile and target ma-
terials probably can be simulated involving Kelvin-
Helmholtz and/or Reyley-Taylor instability mecha-
nisms.

Experimental investigation of the possibility of im-
pact-induced formation of so called “pristine” lunar
glasses shows that they could be formed by an impact
of a chondritic projectile into lunar basalts. The mixing
of basaltic and chondritic materials together with high-
temperature processing develop impact glasses with
the composition similar to lunar “pristine” glasses,
which is characterized by: high Mg/Mg+Fe ratio, high
Al/Mg ratio, homogeneity, surface correlated volatiles,
etc. [7]. The formation of metallic iron drops and their
dispersion from high-temperature melts is an important
mechanism for depletion of silicate melts in sidero-
phile elements and for formation of agglutinitic
glasses.
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