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The Earth's core is composed of five light elements (hydrogen, carbon, oxygen, silicon, and sulfur) in addition to
iron and a small amount of nickel. However, high-pressure and temperature experiments about Fe-H system, which
are necessary to determine the chemical composition of the Earth’s core, have hardly been performed because
hydrogen in iron is unstable at ambient conditions. In this study, I attempted to measure hydrogen concentration in
iron while retaining hydrogen in iron with Cryo Secondary Ion Mass Spectrometry (Cryo SIMS) at Hokkaido
University.

An iron foil was sampled in a diamond anvil cell and filled with hydrogen using the gas-loading system at SPring-
8. Then, after compression to pressure of deep earth conditions, iron-hydride samples were laser-heated and melted
while obtaining X-ray diffraction patterns of the samples. The samples were transported to Hokkaido University for
direct quantitative analysis of the hydrogen concentration distribution in iron using Cryo SIMS. Iron-hydrogen
alloys are stable at lower temperatures (<-70°C) even at ambient pressure, and the SIMS cooled by liquid nitrogen
can analyze hydrogen in iron without allowing it to evaporate. The diamond anvil cell is decompressed while cooled
in liquid nitrogen, and the gasket containing the sample is placed in the Cryo SIMS apparatus. The images of the
samples are then quantitatively analyzed for iron and hydrogen, respectively. This analytical technique makes it
possible to obtain the concentration of hydrogen in iron in samples recovered from high-pressure and temperature
experiments, thereby improving our understanding of hydrogen behavior in iron and constraining the concentration
of hydrogen in the Earth's core.



