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Abstract:We report high-resolution optical absorption measurements between 1.5 and 10
cmsup-1/sup of the antiferromagnetic (AFM) resonance transition in &alpha;-Feinf2/infOinf3/inf.
The AFM transition is measured over a range of temperatures from 4 to 325 K that includes the
low- and high-temperature branches separated by a magnetic phase transition near 260 K. The
high-resolution measurements devoid of optical interference were made possible by improving the
frequency stability of the near-infrared lasers used to generate terahertz radiation
(&plusmn;0.0003 cmsup-1/sup) and by taking advantage of the large temperature dependence of
the AFM transition frequency. The temperature dependence of both branches could be well-fit to a
magnon model. A slight difference in temperature dependence between the hematite samples with
different annealing treatments was observed in the low-temperature branch. The difference is
qualitatively explained by changes in the higher order crystalline anisotropy energy resulting from
slightly altered magnetic interactions due to the annealing treatment. The sensitivity achieved
using these methods permits a detailed characterization of the optically excited AFM magnon in
the absence of magnetic fields over a wide temperature range, thus making the terahertz-based
optical platform suitable for nondestructive examination applications for many AFM materials and
devices. &copy; This article not subject to U.S. Copyright. Published 2012 by the American
Chemical Society.
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