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Metal-insulator transition in A-site ordered perovskite oxides ACusFes012
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We study metal-insulator transition (MIT) in ACusFesO42 (A=Ca, La, Pr-Nd, Sm-Lu) using local density approximation (LDA) + U and dynamical mean-field theory (DMFT). We
find that ACuszFesO12 systems possess two instabilities towards MIT. Pelerls-type instability (A=Ca) and antiferromagnetic instability (A=La, Pr-Nd). The dominant instability
can be controlled by electron doping, i.e. substitution of A-site element with different valence ions. The spin correlation function calculated by LDA+DMFT finds characteristic
spin dynamics: in CaCusFes0O12, a dynamical screening of the Fe eg-spins occurs in an antiferromagnetic coupling to ligand (O) holes. In LaCusFesO12, on the other hand, the

ligand hole couples to the Cu S=1/2 spin exclusively, forming the Zhang-Rice singlet bound state on the CuO4 unit. We also discuss the different magnetic ordering Iin
LaCusFesO12 (antiferro) and LuCuszFesO12 (ferro) in terms of the internal pressure and electronic structure.
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