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    Summary:  The radiation-enhanced diffusivity of carbon in 
olivine crystals and the data on desorption of atoms of major 
elements from the olivine at deuteron doses much lower than the 
amorphization threshold were obtained by in situ Ion Beam 
Analysis. The depth distributions of displaced O, Si, Mg, and Fe 
atoms in the olivine exposed to deuterons, as well as Ar and He ions, 
was numerically simulated. The effect of the alpha radiation of 
natural radionuclides on carbon migration in olivine of meteorites 
was examined in detail by means of numerical modeling as well. 
The direction of chemical fractionating of interplanetary dust 
particles (silicates) under solar wind is considered. 
    Analytical Methods:  A Van de Graaf accelerator was applied to 
study olivine crystal modification under the 1.43-MeV deuteron 
beam. RBS method was used to measure the major elements in the 
samples. Studies of radiation-enhanced diffusion was carried out 
also by the nuclear reaction 12C(d,p)13C at cyclic irradiation by 
deuterons [1]. The TRIM-98 software package based on the Monte-
Carlo method [2] was used for numerical modeling. 
    Results and discussion: A partial destruction of olivine in the 
surface layer of 100-200 nm at a current density of 5-10 µA/cm2 and 
a dose of 3-8*1016 cm2 (solar wind fluence) was discovered. This 
process, caused by high ionization and desorption of Mg (Figure 1) 
and Fe atoms, includes the stages of Schottky defect generation, 
drift of metal ions to the surface, their neutralization by electrons, 
and evaporation from the surface. Simultaneously, a fraction of 
hydrogen from adsorbed hydrocarbons and deuterium participating 
in the process, compensates the SiO4

4- group charge. The loss of Mg 
has been earlier observed by [3] with 20-keV proton irradiation of 
olivine crystals of Allende meteorite. The main process responsible 
for accelerating the migration of elements in crystals is the 
generation of vacancies. Our results confirm the existence of 
charged space dust microcrystals (in the case of uncompensated 
charge) in the circumstellar space, as well as their high catalytic 
activity during the formation of molecules from volatile element 
atoms (H, C, N, O). The doses corresponding to the amorphization, 
as well as the desorption (sputtering) coefficients of atoms, were 
calculated depending on the energy. The desorption is not 
characterized by selectivity in the case of argon and helium ions and 
takes place at doses exceeding the amorphization threshold. 
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Figure 1:  Depth profiles of atomic ratio Mg/O in olivine before(1) 
and after (2) deuteron bombardment. 
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