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Interest in dilute magnetic semiconductors developed more than half a century ago due to the giant magneto-optical effects observed in Mn-substituted II-VI semiconductors, specifically the observation of effective exciton g factors two orders of magnitude larger than the g factors measured in bare semiconductors. One of the more dramatic manifestations of these exchange interactions is the excitonic magnetic polaron, a spontaneous polarization of the Mn2+ spins and their alignment with the exciton angular momentum. Quantum confinement in these systems increases the overlap between the carrier wavefunctions and individual Mn2+ ions resulting an enhancement of the effective magnetic field characterizing the Mn2+-carrier interaction. At the same time, for a given substitution fraction, x, as the quantum dot size decreases fluctuations of the exciton-Mn2+ orientation become increasingly important. I will discuss our ongoing work to engineer Cd1-xMnxSe quantum dots to maximize the effective magnetic fields that can be achieved in these systems. Then I will describe our use of three-dimensional optical spectroscopy to peer through the inhomogeneous distribution of crystal size and shape and Mn content and distribution to understand the homogeneous broadening of the lowest-energy exciton fine structure states in Cd1-xMnxSe.
