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NUMERICAL SIMULATION OF NONCONTACT MEASUREMENT METHOD FOR CRITICAL
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The numerical code has been developed for analyzing the time evolution of the shielding

current density in the axisymmetric High-Temperature Superconducting (HTS) thin film.

In the code, singular integrals are accurately evaluated by means of the double exponential

formula. By using the code, the noncontact measurement method for the critical current

density can be reproduced numerically. The results of computations show that the critical

current density is roughly proportional to the maximum repulsive force. These results are

in qualitative agreement with the experimental ones.
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Fig. 1 A schematic view of the noncontact measurement

method for the critical current density in a HTS thin film.
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Fig.2 The time dependence of the distance L between the
coil and the HTS thin film.
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Fig.3 Dependence of the relative error &, on the number
M of the integration points for the case with r; = 0.09 and
T2 = 0.10. Here, the symbols, A and ¥, denote the values for
the Gauss-Legendre formula and those for the DE formula,

respectively.
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Fig.4 The behavior of the integrand W1, for the case with
r1 = 0.09 and r; = 0.10.
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Fig.5 The behavior of the integrand ¥j; for the case with
r1 = 0.09 and r2 = 0.10.
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Fig.6 The residual history for the case with v = 0.8 and
Jjc = 3.85MA/cm?. Here, the nonlinear system G(s) = 0 is
solved at time ¢/mo = 2/75.
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Fig. 7 The spatial distributions of the shielding current
density jo/jc for the case with jc = 3.85MA/cm? at time
t/70 = 0.5. Here, the underrelaxation factor v of the deac-

celerated Newton method is fixed as 4 = 0.5.
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Fig.8 Dependence of the electromagnetic Force F, on the
distance L for the case with jc = 3.85 MA/cm?.
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experimental results [3].
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