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Exotic quantum phenomena at interfaces revealed by improvement of numerical
methods for many-body systems

Misawa, Takahiro
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We have developed numerical methods that can accurately treat the strongly
correlated electron systems. By using the developed methods, we analyzed the superconductivity at
the interfaces of the cuprates. As a result, we find that the amplitudes of the superconductivity
are pinned at the optimal value in the bulk system. We also show that this mechanism is universal
and does not depend on details of models. This results indicates that the interfaces is an ideal to
stabilize and optimize the superconductivity without fine tuning of the carrier densities. We also
relﬁage the open-source software packages mvMC and H® , which implement the developed numerical
methods.
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