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Abstract
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We have fabricated the low noise liquid helium(LHe) dewar with a different shape of thermal shield to apply the

64-channel SQUID(Superconducting Quantum Interference Device) gradiometer. The first shape of thermal shield was made

of an aluminum plate with a wide width of 100 mm slit and the other shape was modified with a narrow width of 20 mm slit.

The two types of dewars were estimated by comparing the thermal noise and the signal-to-noise ratio(SNR) of

magnetocardiography(MCG) using the 1% order SQUID gradiometer system cooled each dewar. The white noise was

different as a point of the dewar. The noise was increased as close as the edge of dewar, and also increased at the thermal

shield with the more wide width slit. The white noise of the dewar with thermal shield of 100 mm slit was 6.5 fT/Hz

12 at the

center of dewar and 25 fT/Hz"? at the edge, and the white noise of the other one was 3.5 - 7 fT/Hz"2. We measured the MCG
using 64-channel SQUID gradiometer cooled at each LHe dewar and compared the SNR of MCG signal. The SNR was
improved of 10 times at the LHe dewar with a modified thermal shield.
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Fig. 1. Schematic structure of a liquid He dewar for cooling
multichannel SQUID gradiometers.
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Fig. 2. Structure of the original thermal shield. (a) Structure
of the dewar, and (b) details on the thermal shield.
Aluminum plate was cut with a width of 100 mm for a
length of 200 mm.
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Fig. 3. Noise distribution of the MCG system. Three
different points (A, B, C) were compared in the noise
spectra.
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Fig. 4. Magnetic field noise spectra of the SQUID
gradiometers inside the original dewar depending on the
dewar locations. (a) Central point(A), (b) between center
and edge(B), and (c) edge point of the dewar(C).
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Fig. 5. Structure of the modified thermal shield. (a)
Structure of the dewar, and (b) details on the thermal shield.
Aluminum plate was cut with a width of 20 mm for a
length of 200 mm, and a width of 100 mm for a length of
200 mm.
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gradiometers inside the modified dewar depending on the
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edge(B), and (c) edge point of the dewar(C).
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Fig. 7. Comparison of MCG waveforms measured at edge
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(b) MCG after modification of the thermal shield.
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