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Development and application of first-principles time-dependent
electron-transport simulator
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Impulse Response

In this subject, the impulse response (IR) method, which is a
first-principles calculation method to treat the time-dependent electron-transport properties of
nanoscale materials, has been improved to investigate the response of scattering electrons to an
external field varying with time. In order to demonstrate a performance of the improved IR method,
it is applied to simulations of electron transport through BN-dimer embedded zigzag carbon
nanotubes. By comparing with the results obtained by steady-state simulations using similar
computational models, in some cases, it is confirmed that serious numerical errors can be induced
depending on parameters employed in the time-dependent simulations. Thus, further works are needed

on improving of the IR method.
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