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Experimental study of gravitational instability using high power laser: Implication
to early Earth differentiation

Terasaki, Hidenori
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In order to clarify the core/mantle differentiation process controlled by
gravitational instability, we have carried out in situ observation of gravitational instability of
Fe-alloy under high pressure and temperature. By adding gravity to the sample using high power laser
(GEKKO-XI1), a surface perturbation of the sample was measured based on X-ray absorption imaging. It is
found that an amplitude of the perturbation increased with time and that growth rate of the perturbation
changed depending on the sample composition and existence of silicate layer on the sample. In this study,
we successfully measured the perturbation growth of Fe-alloy samples caused by gravitational instability.
The obtained results give us important information regarding terrestrial core formation mechanism and its
time scale.
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Fig. 1. X-ray radiography image of Fe
sample. Bright and dark correspond to
high and low intensities of transmitted
X-ray, respectively. Red profile denotes

intensity profile of solid red rectangle
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Fig. 2. Intensity ratio of transmitted
X-rays between peak and valley areas

on the Fe sample as a function of time.
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