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Magnetic properties of 3d transition metals (TM) in contact with its substrate 
have been extensively studied for both fundamental and technological applications 
in nanomagnetic devices. A high magnetic anisotropy energy (MAE) is needed to 
have long-term magnetic data storage. In this work we used a single hexagonal 
carbon ring and a sheet of graphene as two different substrates for TM individual 
atom. A full-potential local-orbital scheme, FPLO, was employed for density 
functional theory (DFT) calculations [1]. All calculations have been done in a full-
relativistic regime, in which the explicit form of the spin-orbit coupling have been 
take into account. It has been found out that the transition metal atoms are located on 
the most symmetric axis perpendicular to the plane of the graphene. We estimated 
the position of the TM atoms, with respect to the plain of the graphene. The spin and 
orbital magnetic moments of TM atoms have been calculated for different 
quantization axes of the considered system. In order to obtain an upperlimit 
estimation for orbital magnetic moment, an orbital polarization correction (OPC) 
was added to the local spin density approximation energy functional in the 
framework of DFT [2,3]. We calculated MAE as the difference energy between the 
perpendicular and parallel quantization axes. We found out that Cr and Co atoms 
have largest MAE compare to the other 3d transition metals. 
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