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Abstract

A new constraint DFT technique for self-consistent determination of U values
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I. Abstract Body
[bookmark: _GoBack]First principle design of strongly correlated electron systems (SCESs) with localized d and f electrons has been a dream of material scientists and a challenge of electronic structure theory for long time.  This is because SCESs are expected to exhibit unprecedented phenomena such as High Tc superconductivity and their electronic structure calculation is difficult. The electronic structure of SCESs can be calculated by using the density functional+U (DFT+U) method when their Us are known, where Us are Hubbard interaction parameters describing the strength of on-site interactions between their localized electrons. However, strictly speaking, the first principles determination of Us of SCESs had been impossible until recently. In this study, I solved this problem, developing a new theory of U calculation. This theory uses the DFT+U method and calculates the U of a SCES, self-consistently, to be such that it determines the electronic structure Y of the SCES and vice versa (see the image shown below) [1, 2]. This theory is physically-meaningful, very simple, accurate, inexpensive, theoretically-coherent, and applicable to the U determination of large and complex SCESs [2] In this talk, I will talk about this theory and its application calculations in detail. Also, I will talk about why and how I developed this theory, mentioning about problems of previous theoretical studies. I will conclude this talk, showing my expectation that the theory would enable the first principles design of several SCESs, making the dream come true.
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