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Magnetic Field Sensor by Using Magnetic Effect in
YBaCuO Superconductor
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Abstract

The relationship between electrical properties of YBaCuO superconductor and externally applied

magnetic field was studied to develop a magnetic field polarity sensor. The electrical resistance of
the superconductor was increased by applying external magnetic field and even after removal of the
magnetic field. The behavior was related to the magnetic flux trapped in the superconductor, which
penetrates through the material by the external magnetic field. Some portion of the superconductor
was changed to a normal state by the trapped magnetic flux. The appearance of the normal state
yielded to enhance the electrical resistance. Electrical characteristics of the superconductor with
trapped magnetic flux were extremely sensitive to the external magnetic field and showed different
responses depending on the direction of the magnetic field. Considering the observed properties of
the superconductor with trapped magnetic flux, a magnetic sensor was fabricated to detect
simultaneously both the intensity and the direction of the magnetic field.
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Fig. 1. Circuit used for measurement of current
-voltage characteristics of superconducting
sample.
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(a) I-V curve.
(b) State  of

before application of external magnetic

field. This state correspond to the point

superconducting  filament

1 in curve (A).
(c) State  of
correspond to the point 3 in curve (C).
Shift of curve (B) is caused by
application of external field. This shift

superconducting  filament

yields to the increase in -electrical

resistance.
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