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Approach to asteroidal impacts by static high-pressure experiments
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Impact event is one of the important processes for accretion and evolution of the planetary system. The event is recorded i
petrographic features such as deformation, recrystallization, melting, and phase transformations of meteoritic minerals. Shoc
pressures in meteorites have been estimated only on the basis of shock recovery experiments [1]. However, the shock press
duration should be significantly different between laboratory shock and natural shock because the pressure duration in shock col
pression is proportional to the size of target materials. In the case of laboratory shock experiments, the target size and presst
duration are 102 m and 10°® seconds, respectively. The large parent bodies of chondrites result in much longer timescales for
shock pressures resulting from natural impact compared with laboratory shock experiments. In fact, several researchers claim
that the peak pressure of natural impact persists from tens of milliseconds to several seconds in terms of the ultrahigh-pressu
mineralogy and cation-diffusion profiles in shock-induced veins [2-4]. Therefore, if the kinetics of phase transformations are
sluggish enough relative to the timescale of shock experiments, shock pressures of heavily shocked meteorites could be overe
timated.

As an attempt to reevaluate the present shock-pressure scale, we focused on the formation pressure of diaplectic feldspar gl
that is called maskelynite in heavily shocked meteorites. Static compression experiments of albitic plagioglgdea{Aiheen
demonstrated under moderately high temperature using an externally heated diamond anvil cell with pressure duration of tens |
minutes. The temperature and time dependence of the amorphization pressure of albitic plagioclase and its mechanism of am
phization were investigated on the basis of the Raman spectroscopy and transmission electron microscopy (TEM) of recovere
specimens. Combining the data of the in situ X-ray diffraction study afAttagioclase [5] and those of the present study [6],
we find a clear trend where the amorphization pressure decreases with increasing temperature. In addition, the results of tl
present study suggest that shorter pressure duration results in a lower degree of amorphization in plagioclase. The formation
maskelynite in shocked meteorites does not necessarily require the very high shock pressure (30-90 GPa) that was previous
estimated on the basis of shock recovery experiments [1]. The shock pressure calibration, especially for high shock stages, nee
further reevaluation.
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