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Development of large-scale arrays of Terahertz-wave oscillators using intrinsic
Josephson junctions
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To realize high power generation by arrays of the terahertz-wave oscillators
using intrinsic Josephson junctions (1JJs) in cuprate superconductors, the radiation properties of
the devices have been theoretically and experimentally investigated.
The total radiation power of the arrays calculated by a continuum approximation method applying to a
3D-cavity model for a stack of 1JJs was proportional to the square of the number of oscillator
elements, when the elements were operated in the 121 cavity mode. A radiation pattern of the single
oscillator coupled with a Si hemispherical lens was obtained by a measurement system with a
cryogenic biaxial rotation stage for the oscillator. The measured pattern was in good agreement with
one obtained by the numerical simulation on the assumption of the effect of the lens.
These results are useful for designing and testing the arrays of the oscillators.
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