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We present a time-domain terahertz magneto-optical study of the three-dimensional topological insulator,
strained HgTe. We invoke a technique which capitalizes on advantages of time-domain spectroscopy to
amplify the signal from the surface states, delivering valuable and precise information regarding the sur-
face state dispersion within <1 meV of the Fermi level. The method allows us to obtain the parameters
describing the topological surface states near the Fermi energy, until now not resolved by other experi-
mental techniques, namely free carrier spectral weight, quasi-particle scattering rate, cyclotron frequency,
Fermi velocity and Fermi momentum. Prospects for observing the topological magnetoelectric effect will
be discussed.


