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In order to realize a highly accurate numerical method for analyzing an electron wave in

a system with phase anomaly due to a magnetic flux filament, namely fiber bundle, the

applicability of the local gauge finite element method was examined, and it found out that

it is applicable to the problem as it is. As an example of numerical implementation, the

transport properties were investigated in a cross-shaped waveguide with which a magnetic

flux filament pierces through the center. It was confirmed that the transmissivity shows

periodic oscillation owing to a magnetic flux, and that the error of unitarity is less than 6
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Fig.1 Illustration of a screw dislocation.
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Fig.2 The geometry of a cross-shaped conductor.
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Fig. 3 Variation of the electron probability density due to
the magnetic flux. (a) a = 0.0
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Fig. 3 Variation of the electron probability density due to
the magnetic flux. (b) o =0.25, (¢) « = 0.5
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Fig. 3 Variation of the electron probability density due to
the magnetic flux. (d) a =0.75, (e) a = 1.0
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Fig.4 Magnetic flux dependence of the transmittance.
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