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Development of high temperature superconducting monolithic voltage standard with
topotactic waveguide structure
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In this research, we attempted to develop a monolithic voltage standard

device integrated sub-millimeter source / quantized constant voltage generator which were coupled by

topotactic BiOCI dielectric layer formed by immersing Bi-2212 single crystal in very low
concentration hydrochloric acid solution. In this study, we developed an device fabrication process
that integrates oscillator and detector in Bi-2212 single crystal. In the electromagnetic wave
detection experiment, we succeeded in observing Shapiro step-like responses in the detector. We also

examined the terahertz band dielectric properties of BiOCI crystals and clarified the real part of
the refractive index is about 3. In the future, We would like to clarify the origin of the detected
voltage steps and develop it as the voltage standard.
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