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Photoconductive devices based on quantum dot superlattice for THz generation and
detection
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Photoconductive antenna (PCA) is one of the key devices for wider
application of terahertz (THz) systems, and its operation at the telecom wavelength (1550 nm) is
demanded. In this study, a novel PCA consisting of InAs/GaAs quantum dot (QD) superlattice has been
fabricated by molecular-beam epitaxy technique and characterized for its application to the THz
operation under 1550 nm excitation. The photoconductive property of this structure has been studied
by evaluating the photo-Hall effect, the excitation power dependence of photocurrent spectra, and
the ultrafast pump-probe reflection measurement. A few interesting features found include that this
PCA structure has a low dark current and non-saturating hole dominant photocurrent with sub-ps
relaxation time, which are favorable for THz operation of these PCAs. THz wave generation at ~1 THz
has been successfully demonstrated with this PCA under 1550 nm, ~100 fs pulse excitation.
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