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研究成果の概要（和文）：量子輸送現象における電子相関の効果を解析的な方法，および計算機を用いた数値的方法の
両方を駆使し詳細に調べた．従来とは異なるスケーリング法により軌道縮退の大きな極限からRPAを系統的に超える摂
動展開方法の確立、および相互作用する不純物Anderson模型の非平衡Green関数の高バイアス極限における厳密解の発
見など，解析的な方向から重要な成果が得られた．さらに，Hund結合がある場合における非平衡電流のショットノイズ
に対する微視的局所Fermi流体論による定式化，および超伝導接合系における近藤効果とAndreev散乱等の競合による低
エネルギ―状態のクロスオーバーに関する数値研究に発展があった．

研究成果の概要（英文）：We have studied effects of inter-electron interaction on transport through quantum
 dots and nanoscale materials. We have proposed a novel large N expansion, where N is an orbital degenerac
y. This method is different from the conventional ones and enables us a systematic calculation beyond the 
RPA. We have also obtained exact interacting Green's function for the Anderson impurity out of equilibrium
 at high bias voltages. Furthermore, we have provided an exact expression for nonequilibrium  current fluc
tuations through a quantum dot, which includes a ferromagnetic Hund's rule coupling, in the low-energy Fer
mi liquid regime. Our result shows that the shot noise can be expressed in terms of renormalized parameter
s of quasiparticles defined with respect to equilibrium ground state in the particle-hole symmetric case. 
We have also studied interplay between Kondo and Andreev-Josephson effects of a quantum dot coupled to thr
ee terminals, consisting of normal and superconducting leads.
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