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Measurement of RF Noise in a Magnetic Shield with a Developed Monopole Antenna
— Effect of RF Noise on FLL Operation of dc-SQUID Sensors —
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We measured radio frequency electromagnetic noise in a
cylindrical magnetic shield using a developed monopole
antenna. RF noise entering the shield through its open ends
affects the SQUID operation. In flux-locked mode, it causes the
feedback circuit to unlock or increases the noise floor. First, we
examined the effect of RF noise reduction using dc-SQUID
first-order gradiometers and copper mesh shield. RF noise was
also measured using a conical log spiral antenna and a
developed monopole antenna. Second, we investigated the
reduction of RF noise in a cylindrical magnetic shield by filling
its open ends with metal-coated cloth using a fabricated
antenna. The RF noise level was decreased inside the shield; as
a result, the low-frequency signal-to-noise performance of the
SQUID sensors were improved.

Key words: magnetic shield, SQUID sensor, RF noise,
monopole antenna, metal-coated cloth
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Fig. 1 Elcclromagnetlcally shlelded enclosure with copper
mesh in double-layer structure.
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Fig. 3 RF noise spectrums between 300 MHz and 2 GHz
measured (a) inside and (b) outside the copper mesh shield,
using a conical log spiral antenna and a developed monopole
antenna.
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Fig. 5 ¢ —V curve of a SQUID sensor.
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Fig. 6 Amplitude spectrum of magnetic noise inside and
outside the copper mesh shield with a permalloy shield.
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Fig. 8 RF noise spectrums between 300 MHz and 2 GHz
measured in our cylindrical magnetic shield without and with
metal coated cloth at the open ends using a developed
monopole antenna.
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Fig. 9 Amplitude spectrums of internal magnetic noise
around the center of our cylindrical magnetic shield with and
without metal-coated cloth at the open ends.
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Fig. 10 dc-SQUID sensor in flux-locked loop mode.
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Fig. 11 Block diagram of flux-locked operation.
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Fig. 12 Effect of mobile phone noise when a phone was'located
near copper mesh shield and it was called from another phone.
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