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研究成果の概要（和文）：本研究では、まず二次元モデルを用いた数値シミュレーションにより、火成活動やマ
ントル対流の結果、地球など様々なサイズの惑星においてマントルは45億年の歴史を通じてどのように進化する
かを探求した。さらに、この研究で明らかになったマントル対流と火成活動の相互作用やプレートテクトニクス
によるマントルの不均質構造形成などの進化の主要な特徴が、三次元球殻マントルにおいても同様に発現するか
を解明するため、三次元数値モデルを開発し、将来の惑星進化のリアリスティックなモデリングへの展望を開い
た。

研究成果の概要（英文）：We first explored how the mantle evolves through its 4.5 billion 
year-history in terrestrial planets of various sizes as a consequence of magmatism and mantle 
convection, based on a series of two-dimensional numerical simulation.  Through these works, we 
identified the elementary processes that dominate mantle evolution such as formation of global scale
 structure by tectonic plates and a positive feedback that operates between magmatism and upwelling 
flow of the solid-mantle.  Then, we developed three-dimensional numerical models of magmatism and 
mantle convection including plate tectonics to see if these processes operate in a three-dimensional
 spherical mantle to shape the mantle evolution in the manner expected from our two-dimensional 
studies.

研究分野： 固体惑星科学

キーワード： マントル進化　火成活動　マントル対流　プレートテクトニクス　比較惑星　数値モデリング
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Figure 3. Examples of convective flow patterns calculated at various values of f, Ra and rη . The upper panel in each of the figure shows the surface where the
temperature is higher than its horizontal average by the amount indicated by the white number in the figure; the lower panel shows temperature distribution
along the cross-section indicated in the figure. For the colour scale for the lower panels, see the colour bars presented in the figure. The convective currents of
(d) and (f) belong to the stagnant-lid regime, while others belong to the whole-layer regime.
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