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The noise properties of SQUIDs made of high-Tc superconducting materials
have been improved remakably. In addition, the diverse applications of SQUIDs are
demonstrated in various fields ; biology, semiconductor packaging, NMR and NQR,
and preamp, etc. In this seminar, some device issues and current applications in
magnetically unshielded environment are presented. To use SQUIDs in magnetically
unshielded environment, we should consider how to minimize the noise of them in
ambient magnetic field. One approach is to reduce the noise due to the flux motion
in the superconducting material in ambient magnetic field. The other is to use them
as 1Ist or 2nd order gradiometer.

To reduce the noise of the directly coupled SQUID magnetometer, we have
replaced the solid-film washers with narrow-linewidth structures. We have studied
the low-frequency noise properties of directly coupled magnetometers involving dc
SQUIDs connected to four different.types of pickup loop. Two of the pickup loops
have a solid washer design, while the other two comprise structures with narrow (4
um) linewidth. The devices were fabricated from YBCO thin films laser deposited on
bicrystal substrates. The noise -properties of the magnetometers cooled and
maintained in static magnetic fields were measured at 77 K. The pickup loop
contributes to the 1/f noise of field-cooled devices solely through vortex motion at
tapered outer edges; this noise was eliminated by repatterning the edges to make
them sharp. We demonstrate that solid-film- washers can be replaced with
narrow-linewidth structures without any loss in effetive area. '

We have also studied a planar-type second order gradiometer fabricated from
single-layer YBCO films. The gradiometer consists of a symmetric flux transformer
with an overall length of 80 mm inductively coupled to a directly coupled
magnetometer, and has a baseline of 31 mm. The mutual inductance between the
flux transformer and the magnetometer is adjusted mechanically to reduce the
response to a uniform magnetic field applied perpendicular to the plane of the
gradiometer to typically 50 ppm. From an independent measurement, the residual
first-order gradient response was determined to be at most 14 % relative to the
second-order gradient response. :

The recent applications of SQUIDs in unshielded environment are to be
overviewed briefly.
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