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compared to the respective 4d and 5d energies of Nb and
Ta, (i) V-V pairs couple ferromagnetically, and the
range of interaction extends up to the fifth neighbor, and
(iii) the equilibrium solubility of V reaches a maximum of
X = 21% (cation substitution), being above the percolation
threshold x, = 5.:6% calculated for fifth-nearest-neighbor
interaction in the anatase lattice [17]. Thus, V doping of
TiO, could lead to ferromagnetism under appropriate
growth conditions that provide sufficiently high V con-
centrations.

This work shows how design principles, distilled from
previous theoretical calculations [8,9,15,16], can offer rea-
sonable guesses for establishing specific electronic behav-
ior in oxides, including transparent conductivity and
ferromagnetism, using elements from the same column in
the periodic table. Based on the present results for column
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Only at intermediate and O-rich conditions p(0,) =
10713 atm, the electron density falls considerably short
of the Nb and Ta dopant density. Thus, TiO, shows suffi-



