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B CREE Research on examination and fabrication of a high sensitivity superconducting
microwave receiving system

We have designed and fabricated a microwave receiving system integrated with
superconducting devices which can detect suspicious persons. The system consists of a
transmitting antenna, a receiving antenna, a power divider using a directional coupler, and a
mixer. The microwave Doppler effect is used in our system for detection. A superconducting
antenna with a resonant frequency of 10.525GHz and a superconducting directional coupler
were designed and fabricated for the system. An electromagnetic simulator was used for design
and analysis.

First, return loss characteristic of the YBa;CuzOr.5 (YBCO) antenna on a 10 x 10 x 1.0 mm
MgO substrate at 60K was measured. The experimental resonant frequency was 10.511 GHz.
and was able to be made in agreement with the design value.

Second, we designed the form of the optical directional coupler. We found from the
experiment that it was a directional coupler as a design.

Finally, we examined the device which integrated the antenna, directional coupler, and
mixer. A Schottky barrier diode was used as a mixer. These devices were integrated and their
operation as a sensor was examined. We measured the Doppler shift using the system and
found Doppler shifted waveform. We found that the superconducting integrated sensor system
was superior to the normal conductor sensot.
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