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Demonstration of terahertz lasers utilizing superconducting Josephson junctions
in optical resonators
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In this study, I investigated terahertz laser emission using
high-temperature superconducting Josephson junctions coupled to external optical resonators. The
first part focused on studying the inhomogeneity of single-crystal mesas and the synchronization of
intrinsic junctions. Small inhomogeneities were found to enable high-intensity terahertz wave
emission, offering valuable design guidelines for high-performance devices. In the second part, |
explored the electromagnetic coupling between superconducting mesas and external planar microstrip
resonators. The experiments demonstrated wide frequency tunability in devices connected to
triangular patch resonators, although high-efficiency oscillation was not observed. Overall, this
study enhances our understanding of terahertz laser emission and provides insights into optimizing
device performance through design guidelines and control methods.
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