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Electronic Structure Calculations of Cubane-type Cuy, Magnetic Molecule
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We have studied electronic and magnetic structure of cubane-type Cu magnetic molecule using density functional method. The
calculated density of states show that Cu has 3d x?-y? hole orbital because of short distances between Cu atom and in-plane 4 ligand
atoms. The calculated total energy with in-plane antiferromagnetic spin configuration is lower than those of ferromagnetic
configurations. The calculated exchange interaction J between in-plane Cu atoms is much larger than those between out-plane Cu
atoms, since the x’-y* hole orbital ordering of Cu 3d orbitals induces strong super-exchange interaction between in-plane Cu atoms.
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Fig. 1. (Color online) (a) The molecular structure of Cu cubane. (b)
The molecular structure of Cu-O(N).
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Table 1. The calculated total energies (meV) for Cu-cubane with different spin structure. We set the FM energy to zero.

FM AFM1 AFM2 AFM3 FERI1 FER2 FER3 FER4
GGA 0 -214 4 -222 -103 -117 -103 -116
U (4eV) 0 —94 -6 -99 —44 =57 —44 -56
U 8eV) 0 22 -3 —24 -9 -16 -9 -15
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Table I The calculated exchange parameter J (cm™).
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Fig. 2. The calculated partial density of states of Cu cubane with

GGA method. The solid and dotted line represents up and down spin
state, respectively.
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Fig. 3. (Color online) The electron density of LUMO.
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Fig. 4. Scematic picture of magnetic coupling between Cu atoms.
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