Journal of Korean Powder Metallurgy Institute
Vol. 13, No. 3, 2006

[oh

=xiol of

P x| 1Y S HEl 7T
of ¢

B+

AEeekm EHE AT

Effects of Applied Magnetic Field on the Electrical Properties
of High Tc Superconductor
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Abstract The relationship between electrical properties of superconductor and externally applied magnetic
field was studied to develop a magnetic field sensor. The electrical resistance of the superconductor was increased
by applying external magnetic field and even after removal of the magnetic field. This behavior was related to the
magnetic flux trapped in the superconductor, which penetrated 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.
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Fig. 1. Current-voltage characteristics of the supercon-
ducting ceramics.
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Fig. 2. Model responsible for the occurrence of the voltage.
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Fig. 3. Graphical explanation of an increase in electrical resistance of superconductor caused by magnetic flux. (a) I-V
curve. (b) State of superconducting filament before application of external magnetic field. This state correspond to the
point 1 in curve (A). (c) State of superconducting filament correspond to the point 3 in curve (C). Shift of curve(B) is caused
by application of external field. This shift yields to the increase in electrical resistance.
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Fig. 4. Definitions of memory by trapping magnetic flux and adding methods of external magnetic field.

(a) application of external magnetic field. (b) removal of external magnetic field. (c) application of small external magnetic
field of which polarity is same as one of trapped flux.(application of same polarity) (d) application of small external mag-
netic field of which polarity is opposite as one of trapped flux.(application of opposite polarity)
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Fig. 5. Schematic I-V curve which correspond to state
(a)~(d) in Fig.4 (a) application of external magnetic field.
(b) application of small external magnetic field of which
polarity is same as one of trapped flux.(application of same
polarity) (c) application of small external magnetic field of
which polarity is opposite as one of trapped flux.(appli-
cation of opposite polarity)
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Fig. 6. Mechanism of change in electrical resistance caused
by small external magnetic field. (a) zero external mag-
netic field. (b) application of same polarity. (c) application
of opposite polarity.
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