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Heat and mass transport process in the Earth*s liquid core viewed from_
quantitative visualization experiments of thermal convection in a liquid metal

layer
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We have conducted Rayleigh-Benard convection experiments in a liquid metal
layer at high Ra numbers aimed at understanding heat and mass transport in the Earth"s fluid core.
In this study, the two-dimensional temperature field on the surface of a quasi-two-dimensional
liquid metal layer was obtained by a sheet of TLCs (thermochromic liquid crystals) and velocity

fields inside the fluid layer were analyzed by UVPs (Ultrasonic velocity profiling). Our

guantitative visualization techniques have revealed that the convective pattern strongly depends on
the Ra number. While a steady circulating flow is observed at low Ra numbers, periodic oscillation
of convection pattern is observed at the higher Ra numbers due to interactions between hot and cold
plumes, and at the same time the irregularity of the convective motion increases with the Rayleigh

number .
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