The 69th GRC & The 14th MEXT Shin-Gakujutsu "Core-Mantle Coevolution”
International Frontier Seminar

Binary phase relations between ringwoodite
and bridgmanite + ferropericlase:
iImplication for sharpness of the
660-km discontinuity

D77 %

Prof. Tomo Katsura OVE "WN and

(BGI, University of Bayreuth)

Date: 2.23.2018 (Fri.) 16:30 —18:00
Venue: Meeting Room #486, Science
Research Bldg 1, Ehime Univ.

Short wave-length seismic reflections from the 660 km discontinuity indicate that the 660-km
discontinuity is extreme sharp, namely less than 2 km thick. Since the Earth’s mantle is
considered to consist of ferromagnesian silicates, and the 660-km discontinuity is usually
attributed to dissociation of ringwoodite to bridgmanite + ferropericlase, the extreme sharpness
of the 660-km dlscontlnwty must be explained by the pressure interval of the ringwoodite +

bridgmanite + fer ope . e region. However, the thickness less than 2 km
corresponds to interva Jg;g ihan 0.1 GPa. Such a small pressure interval was too

difficult to investiga

In this study loop of ringwoodite + bridgmanite +
ferropericlase at \V Ior~ CO cretely, we simultaneously determined
transition pressure ; » compositions by means of in situ X-ray
diffraction in a multl -an \JJ ,Jf:‘:S (@) Esti ; iExdifference between the Mg end-member
transition and the ringwoodite=REHEGMANE [erropericlase — stishovite four-phase
coexgtence Then, we estimated r'ﬂe COMpPesiuonalmwidin- of the binary loop by means of
thermochemical calculation usmg data available ]n er_r:.'r_,ra

The striking difference from previ | the four-phase coexistence is
located at a higher pressure than the Mg enc ansition at 1700 K. The pressure

difference was found to be 0.14 = 0.11 GPa. The composmonal difference between ringwoodite
and bridgmanite + ferropericlase satisfying the observation by in situ X-ray diffraction is 1 mol%
at this temperature. This difference becomes smaller with temperature, and virtually zero at
temperatures of 2000 to 2300 K.

From these investigations, v@have concluded that the thickness of the ringwoodite +
bridgmanite + ferropericlase binary loop is essentially zero at mantle temperatures, which
explains the sharpness of the 660-km discontinuity.
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