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Structural elaboration and external cavity control of semiconductor
superlattices with room-temperature terahertz gain

Unuma, Takeya
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i i For biased semiconductor superlattices (SLs) composed of GaAs-based_
materials, the spatial shape and distribution of electron wavefunctions dependent on their internal

structures were found to be significant factors in the characteristics of terahertz gain versus
temperature and bias electric field. In particular, this insight allowed us to quantitatively
understand the spectral linewidth of terahertz gain originating from Bloch oscillations in an
isolated SL miniband and also the phase shift of Bloch oscillations in the presence of strong

interminiband interaction. In addition, we designed a metal-based metamaterial serving as both a
planar electrode and an external cavity and introduced it into SL samples.
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