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In the present paper, we consider randomly deformed circular quantum dots with two
waveguides (an emitter and a collector) in magnetic fields. Transport properties through
them are investigated by means of the boundary element method. The fraction of the
current carried by each propagating mode in the waveguide is calculated for transmission
currents when each propagating mode is incident. By taking the statistical average in
shape, it is shown that a universal frequency distribution is obtained for a sufficiently
random system even though magetic fields are so strong that electron waves form edge
states. Then, the transmission currents are randomly distributed over all propagating
modes. On average, each propagating mode carries the same current as in the absence of
a magentic fields.
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Fig.1 Example of a rough quantum dot with two
waveguides and the definition of the coor-

dinate system.
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Fig.2 A contour plot of an electron density in a
sample dot for Kd = /327, B = 4 and

the fundamental mode incidence.
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Fig.3 The frequency distributions for the frac-

tion of the transmission current carried
by each propagating mode when each of
three propagating modes is incident for
Kd= /327, B=4.

Fig.4 A contour plot of an electron density in a

sample dot for Kd = /327, B = 9 and

the fundamental mode incidence.
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