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The boundary element method is one of most powerful numerical tools in order to inves-
tigate the transport properties of nanoscale ballistic quantum devices. When a scattering
potential, however, is introduced to a system in a uniform magnetic fields, the compu-
tational accuracy of conservation of the probability density gets worse. One of major
causes of it is excitation of fictitious localized eigenstates coupling to the wavefunctions
on the portion of the emitter or of the collector. In the present study, a novel numerical
method is proposed to eliminate fictitious localized modes by applying restriction of the
current conservation to the boundary element method. It is an application of a kind of
undetermined multiplier methods.
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Fig.1 Model of electrostatic potential forming a quantum
dot and of a STM probe located at the center of the quantum
dot.

y
A

I
I~

Fig.2 Model of a quantum dot with a scattering domain.
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Fig.3 Magnetic-field dependence of the conductance in the

system without a scattering potential.

Fig.4 |¢(v)|? for the 13th mode incidence and B = 2.8.
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Fig.5 SGM image for B = 2.8.
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Fig.6 |¢(r)|? for the 13th mode incidence and B = 2.8.
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Fig.7 A-dependence of A for the fundamental mode inci-

dence.
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Fig.8 Correlation between A1 and Ao.
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Fig.9 A-dependence of the transmission probability T; for

the fundamental mode incidence.
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Fig. 10 A-dependence of the transmission probability T

with the error bar for the fundamental mode incidence and

B =1.4.
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Fig. 11 |¢(r)|? with A4 = 0.136 for the fundamental mode

incidence and B = 1.4.
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Fig.12 |¢(7)|* with A_ = —0.136 for the fundamental mode

incidence and B = 1.4.
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