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Single and few defects can control the properties of nanomagnetic systems and thus are of great importance to nanometer
scale systems [1]. Diamond provides an advantageous system to study these defects due to its extended spin coherence
times [2], the presence of optically addressable spin centers and the progress that has been made with ion implantation
[3]. The negatively charged nitrogen vacancy center is an especially attractive optically addressable spin center in diamond
and there have been many impressive experimental demonstrations of optical spin initialization, manipulation, coupling and
read-out [4]. Also of interest are transition-metal dopants with partially-filled d-levels which offer the possibility of electrical
manipulation due to their large spin-orbit interaction [5,6]. These partially-filled d-levels split in symmetry of the diamond
lattice into e and t2 symmetry states. These two states are predicted to have different spatial extents [4,5] and this in
turn affects the exchange interaction between pairs of spin centers. Using an spds* tight-binding model [7] and a Greens
function-based Koster Slater technique (as in [8]) we calculate the exchange interaction between pairs of transition metal
spin centers and compare these with the exchange interaction between pairs of negatively charged nitrogen vacancy centers
[9]. The exchange interaction is comparable between the two and suggests the relevance of transition metal spin centers in
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