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Achievements and highlights of past research activities:

Kei Hirose is a high-pressure mineral physicist, with interests in the material property and the
evolution of the Earth’s deep interior.

The current main interest is identification of the core light element, primarily based on high-pressure
experiments on iron alloys to determine melting phase relations and the sound velocity and density of
liquids.

2001~present

K. Hirose has established ultra-high pressure and temperature (P-T) laboratory in 2001 at Tokyo
Tech. At the same period, Kei was deeply involved in a reconstruction of using laser-heated diamond-
anvil cell (DAC) system at the beamline BL10XU, SPring-8. Since 2003 until now, Kei has been
appointed as a Power (or Partner) User of SPring-8 and extensively working on ultrahigh-pressure
XRD measurements. In 2004, together with his student Motohiko Murakami, he discovered MgSiOs
post-perovskite (Murakami et al., 2004 Science), which is believed to be a primary constituent in
Earth's lowermost mantle (D" layer). Kei and his colleagues also measured the properties of post-
perovskite such as elasticity, electrical and thermal conductivity, element partitioning, Clapeyron
slope, and deformation mechanism, which all contributed greatly to our understanding of this
mysterious hidden layer. In 2010, Kei together with his post-doc Shigehiko Tateno succeeded in the
XRD measurements up to 377 GPa and 5700 K corresponding to the condition beyond the center of
the Earth, and reported a phase diagram of iron at the inner core (Tateno et al., 2010 Science). More
recently, Kei's group discovered high thermal conductivity of the Earth's core, three times as high as
traditional estimates, suggesting core rapid cooling and high initial temperature as well as young inner
core (Gomi et al., 2013 PEPI). Such high conductivity has been confirmed by measurements at core
high P-T conditions (Ohta et al., 2016 Nature). On the other hand, Kei has recently proposed that
liquid core convection has been driven by compositional buoyancy rather than thermal buoyancy even
before the birth of the inner core, as a consequence of SiO- crystallization at the top of the outer core
(Hirose et al., 2017 Nature). It also suggests that the core is now poor in Si and O, leaving large room
for other light element in the core, possibly hydrogen.

1996~2001
Kei started ultrahigh-P experiments using both DAC and multi-anvil apparatus during his stay at
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the Geophysical Lab in 1996-1998. He determined the majorite-perovskite phase transition boundary
and melting curve of MORB in the lower mantle and discussed the fate of subducted oceanic crust
(Hirose et al., 1999 Nature). After returning back to Tokyo Tech, Kei worked on a multi-anvil press
with special interest in the nature of 660-km seismic discontinuity. Hirose (2002 JGR) argued that
phase transition assists plume upwelling through the 660-km boundary at high temperature, while it
resists downwelling at normal temperature and below. He and his colleagues also pointed out the large
uncertainty in pressure scales widely used in the high-P experiments (Hirose et al., 2001 EPSL).

1993~1996

Kei started his career with piston-cylinder experiments below 3 GPa. Hirose and Kushiro (1993
EPSL) first succeeded in determining the chemical compositions of melts directly formed by partial
melting of natural peridotite, which significantly contributed to our understanding of the origin of
basaltic magmas. Kei also examined the effect of H,O and CO, on mantle melting.
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