
We have developed exper imenta l
techniques for in situ x-ray diffraction
measurements under high pressure and
high temperature using a combination of
the synchrotron radiation and a large
mul t ianv i l  h igh pressure dev ice
(SPEED-1500). Such experiments are
now possible at pressures up to 25 GPa
and at temperatures exceeding 2000˚C,
and some important results were already
obta ined based on these newly
developed techniques: 

1)  Postsp ine l  phase boundary in
Mg2SiO4 

The phase boundary between spinel
and postsp ine l  phases of  Mg2SiO4

olivine, the most important mineral in the
Ear th ’s  mant le ,  has been prec ise ly
determined at pressures to about 24
GPa and temperatures between 1200 -
2000˚C. It was found that the boundary
of the phase transformation shifts toward
lower pressures by more than 2 GPa as
compared to  the resu l ts  o f  quench
exper iments  and thermodynamic
calculations, while the Clapeyron slope
(dP/dT) of the boundary was consistent
with those estimated by these earlier
studies. The present results have most
impor tant  impl icat ions for  the
const i tut ion and composi t ion of  the
Earth's mantle as well as the dynamic

processes within the mantle. 

2) The boundary between ilmenite and
perovskite phases in MgSiO3

We have made some pre l iminary
exper iments to constrain the above
phase boundary in MgSiO3 pyroxene,
the second important mineral in the
mantle. We were able to clearly see the
phase transformation from ilmenite to
perovskite at pressures above 20 GPa,
but failed in precise determination of the
phase boundary due presumably to the
grain growth of the perovskite phase and
hence the k inet ic  prob lem of  the
reaction during the high P/T runs. 

3) Melting of Au under high pressure
Melting of gold at high pressure was

observed by in si tu x-ray di ffract ion
method.  The s ign of  mel t ing was
confirmed at temperatures near 2000˚C,
at  21 GPa, by a sudden loss of  the
diffraction peaks of gold with increasing
temperature. This result is consistent
with the melting curve of gold estimated
from its electric resistance change by
ourselves. The P/T regime where the Au
can be used as a pressure marker is
discussed on the basis of the present
experimental data. 
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