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Compact Multiband High-Temperature Superconducting Receiver for Radio Telescopes Capable of Reducing
Radio-Frequency Interference
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The objective of radio astronomy is to elucidate astronomical phenomena through the utilization of radio telescopes that can detect very weak
radio wave signals of various frequency bands emitted by celestial bodies. However, with frequency resources becoming depleted due to the
rapid increase in wireless communication terminals including smartphones in recent years, it has become necessary to coexist with these wireless
systems in utilizing the limited frequency bands available.

In response to this situation, the Toshiba Group has developed a compact multiband high-temperature superconductor (HTS) receiver for
radio telescopes with diameters ranging from small to large that can simultaneously observe multiple frequency bands as well as suppress radio-
frequency interference (RFI) caused by other wireless systems by applying a low-loss multiband HTS filter and a cryogenic low-noise amplifier (LNA)
cooled to liquid nitrogen temperature. Experiments on a prototype quad-band HTS receiver have verified that it realizes high sensitivity, with a
reduction in RFI of more than 40 dB and a noise figure (NF) of less than 0.4 dB.
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Block diagram of receiver for radio telescopes
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Spectrum mask requirements for multiband filters
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Circuit topology of multiband filters
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Results of frequency response measurements of prototype band-
rejection and bandpass filters at -196°C
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Newly developed multiband HTS receiver
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Frequency responses of multiband HTS receiver
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Multiband HTS receiver installed on 4.5 m radio telescope in Thailand
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