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Electronic and Magnetic Structure Calculations of Mn-dimer Molecular Magnet
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We have studied electronic and magnetic structure of Mn-dimer molecule using OpenMX method based on density functional
method. The calculated density of states shows that the four O atoms split e, and #,, energy levels. The energy splitting by the crystal
field is smaller than bulk MnO with cubic structure, because of small coordination number of atoms. Total energy with
antiferromagnetic spin configuration is lower than that of ferromagnetic configurations. Calculated exchange interaction J between Mn
atoms is one order larger than that of the other Mn-O magnetic molecules. That comes from the direct exchange interaction between
Mn 3d orbitals and the super-exchange interactions caused by strong c-bonding of Mn-O orbitals.
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Fig. 1. (Color online) The structure of Mn-dimer. We represent only
Mn, O and N atoms for simplicity.
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Table I. The calculated total energies (meV) with different spin
configurations and exchange parameters (cm™'). We set the FM
energy to zero.

GGA LDA+U
FM 0 0
AFM -190.7 -98.5
J -123 —64
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Fig. 2. The calculated partial density of states of Mn with GGA
method.
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Fig. 3. (Color online) The charge densities of HOMO eigenvalues.
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