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　研究を終了しましたので、下記の通り報告します。
	成果の概要Abstract
（和文）いくつかの電子ドープ型のT'型銅酸化物高温超伝導体はドープ量がゼロでも金属性を示しかつ高温超伝導を発現する。モデレートなオンサイト・クーロン・エネルギーUをもち、適度に大きい|t' |をもつt-t'-t"-U Hubbard modelで実際に非ドープでも金属状態が実現することを変分モンテカルロ（VMC）計算により示した。  
　Bi2212などの高温超伝導体では低ホールドープの場合にほぼ４×４のチェッカーボード状のパターンが現れる。この現象を解明するために、t-t'-t"-U Hubbard modelの基底エネルギー状態を変分VMC計算で決め、|t' |が比較的小さい時にはストライプ構造が現れ、Bi2212のように|t' |が0.3t位に大きい時に磁気的なチェッカーボード・パターンが現れることを明らかにした。t' - t" の面上で両相の凝縮エネルギーと両相の境界線を決めた。 
　 １層系の高温超伝導体Hg1201などは、バンドパラメーター|t' |〜2t" が大きく、フェルミ面が強く歪んでいるために磁気揺らぎが弱いにも拘わらず100Kに近いTcをもつ。この原因の解明を目指して、t'〜2t"〜0.25tの場合について近藤淳氏の弱いUのギャップ方程式を取り扱い、超伝導ギャップの高調波成分が主要になることを見い出した。Uが6t程度の現実的な値になると、高調波成分の影響は弱くなることをVMC計算により確かめた。
（英文）　By applying the variational Monte Carlo method to the t-t'-t"-U Hubbard model, we treated three problems concerning cuprate high-Tc superconductors. First, With a moderate value of on-site Coulomb energy U and appropriately large |t' |〜2t", this model was shown to take the metallic ground state without magnetic orderings, so that it can be superconducting, if superconductivity is taken into account in the computation additionally. This result allows to understand experimental results showing that several T’-type 214 compounds reveal superconductivity even without doping. Secondly, cuprates such as Bi2212 give checkerboard-like pattern with about 4x4 when they are lightly hole-doped. We obtained results that SDW states with such patterns become the ground state when |t' |~0.3t, while stripe states take the ground state when |t' | is smaller. We computed the condensation energies for both states in the t’-t” plane and determined the boundary between them. Thirdly, we studied on the higher harmonic components in the superconducting gap parameter in the case of t'〜2t"〜0.25t which is appropriate for one-layer Hg1201 etc. We wonder why they take high values of Tc ~ 100 K, even though their Fermi surface is strongly distorted from a diamond shape and the spin fluctuations are weakened when they are optimally doping. As a first step to clarify this mystery, we solved the weak-U limit gap equation derived by J. Kondo and found that the cos(6) component is much larger that the main d-component cos(2);  is the azimuthal angle of k. However, after VMC calculations it proved that with increase of Ut the cos(2) component becomes dominant with the role of cos(6) component deminishcing.
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