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SQUID technology status quo and its applications to earth and planetary sciences
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The principle of superconducting quantum interference device (SQUID) was established in 1964. The first practical SQUID
magnetometer, which was built by J. E. Zimmerman in 1970, opened the gates to biomagnetism with the successful measureme
of human heart signals performed by D. Cohen. On the other hand, it was already suggested in 1967 that SQUID was a promi
ing device for highly sensitive measurement of geomagnetic activity (A. L. Morse). Zimmerman and W. H. Campbell observed
geomagnetic pulsation using the SQUID magnetometer in Boulder, Colorado in 1973. In Japan, Kitamura first demonstrated th
detection of the earth field using a SQUID magnetometer at Mt. Aso in 1975. Since then, SQUID fabrication technology has
advanced, and bulk-type SQUIDs were replaced by thin-film SQUIDs with tunnel junctions and a flux transformer developed by
M. B. Ketchen in 1982, which allows reliable and various types of SQUID magnetometers. High-temperature SQUIDs based or
high-Tc superconductor discovered in 1987 have been also developed and improved. In the meantime, the rock magnetome
from 2G Enterprises and the physical property measurement system from Quantum Design, Inc. have become popular as uniq
SQUID systems among scientists studying paleomagnetism and material science. Since the 1990’s, large biomagnetic measu
ment systems with multichannel SQUIDs have been extensively developed and commercialized for the purpose of research al
diagnosis of the human brain, heart, and spinal cord, namely, MEG (Magnetoencepharograph), MCG (Magnetocardiograpt
and MSG (Magnetospinograph) respectively. Presently, in addition to these large systems, small SQUID systems are also beir
developed for new applications such as non-destructive evaluation (NDE), immunoassay, small-animal MEG/MCG and low-field
MRi. However, it appears that the modern SQUID technology have not yet been proactively applied to earth and planetary sci
ences except in the case of the rock magnetometers.

In this talk, 1 will show you some present SQUID systems, and then discuss the possible SQUID applications to earth anc
planetary sciences from the developer’s point of view, introducing some test measurements using SQUID systems developed
our laboratory.
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