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Theoretical Evaluation of the Detection Ratio of the Magnetization
Due to the Geometrical Configurations on AC Loss Measurement
with a Saddle-Shaped Pickup Coil
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Abstract: We theoretically investigated adequate geometrical configuration of a saddle-shaped pickup coil
for accurate measurement of the AC losses in oxide superconducting taped wires with large anisotropy. De-
fining the ratio of the apparent signal due to the magnetic moment in sample wires, which is detected by a
saddle-shaped pickup coil, to the actual one as a detection ratio, we calculated the dependences of the detec-
tion ratio on the height, width and length of the straight and opening parts of a saddle-shaped pickup coil.
We found out that it is possible to obtain the actual magnetization without compensation by supposing that
the effective length of sample wires is equal to that of the straight part of a saddle-shaped pickup coil. Here
we should consider that the signal detected by the opening part compensates for the shortage of the signal
detected by straight part. Finally the recommendable dimensions of the saddle-shaped pickup coil were giv-
en for the measurement of the AC losses in currently developed oxide superconducting wires.

Keywords: AC loss measurement, Pickup coil method, Saddle-shaped pickup coil, Oxide Superconducting

tape, Anisotropic AC loss property, Detection ratio of the magnetization
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Fig. 1 Schematic view of the saddle-shaped pickup coil
and a wire in the center of the pickup coil
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Fig. 2 Schematic view of the saddle-shaped pickup coil
in case of normalized axis
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Fig. 3 [ dependence of the detection ratio, G
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Fig. 4 | dependence of the detection ratio at the total
length of the saddle-shaped pickup coil, G, the
straight part, Gu1 and the opening part, Gz
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Fig. 5 | dependence of the detection ratio, G', con-
sidering the volume of the sample in the
straight part of the saddle-shaped pickup
coil with parameters of (a) ~ and (b) h.
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Fig. 6 Arrangement of the pickup coil and the sam-
ple in case that the sample deviates form
the center of pickup coil
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the directions to x-axis and y-axis
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Fig. 12 Arrangement of the pickup coil and the tape sample
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