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Research report: 

In this research project, we had synthesized single-crystal bridgmanite using 5000-ton Kawai 

Apparatus at the Institute for Planetary Materials, University of Okayama at Misasa. This was an 

international joint-use project via collaboration with Prof. Okuchi and Dr. Purejev. The crystals 

were synthesized using slow-growth method that Prof. Okuchi and colleagues had developed at the 

Institute. These crystals are among the highest quality bridgmanite crystals available in the world. I 

have been using these crystals to study their elasticity (Cij), transport properties (thermal 

conductivity and electrical conductivity), and water contents recently. Our latest study published in 

GRL (Fu et al., GRL, 2019) showed that bridgmanite can contain about 1000 ppm of water. This 

amount of water in bridgmanite is much higher than previously thought—previously most people 

think that the lower mantle is dry. The direct implication of the high water solubility is on the water 

transportation induced partial melting especially at the topmost lower mantle. 
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