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Research and development on terahertz light emitting diodes
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We have developed a novel kind of terahertz light emitting diodes based on a
semiconductor coupled multilayer cavity. The current injection into the device enables two-color
lasing in the near-infrared region and its difference-frequency generation (DFG) inside the coupled
cavity brings a terahertz emission in one elemental device. The GaAs-based coupled multilayer cavity
was fabricated by direct bonding of two epitaxial wafers with (001) and (113)B surface
orientations, and it was processed to realize the surface-emitting devices. Two-color lasing of the
device was successfully demonstrated by pulsed current injection at room temperature when optical
thicknesses of two cavity layers were exactly the same as each other. We also confirmed simultaneous
two-color lasing of the device. The terahertz-DFG measurements were performed using a
Fourier-transform spectrometer equipped with a cooled Ge photoconductive detector. However, there

were no DFG signals in the measured spectra.
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