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We have proposed a novel device which is called "spin quantum cross structure
device (SQCS-device)". In this study, the spin conductance was calculated for a SQCS-device having a
topological insulator as the left electrode and a normal metal as the right electrode. Topological
insulators have attracted much interest by the exotic character that they have insulating bulk states and
conducting surface states simultaneously. Their band structures are determined by time reversal symmetry.
Therefore, we introduced a magnetic insulator deposited on the topological insulator to control its band
structure_in the model. Then, the spin conductance was calculated as a function of magnetization of the
magnetic insulator for the SQCS-device with the topological insulator. As a result, it is found that the
magnetization of the magnetic insulator can control the spin conductance very well. This result suggests
that the SQCS-device with the topological insulator can be a promising novel device.
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