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Fig. 1.The spin-down probability of the electron calcu-
lated via Eq. (2) for a given initial spin-up state. When
we control the spin-field interation time to satisfy the

condition 2rt = T, the electron spin is flipped. Here

B
On = geHB

is the Rabi frequency.
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The mechanisms of electric-dipole spin resonance in
quasi-one-dimensional semiconductor quantum dot”
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Abstract

Because of the long coherence time and the easy way to achieve the qubit scalability, quantum dot spin qubit has
obtained considerable attentions recently. Single spin manipulation is usually achieved using the traditional electron
spin resonance technique. This method not only needs a static Zeeman field, but also needs an ac magnetic field which
is perpendicular to the static one. However, it is not easy to produce a local ac magnetic field experimentally. Recently,
instead of an ac magnetic field, an ac electric field can also be used to manipulate an electron spin, an effect called
electric-dipole spin resonance. As is well-known, there is no direct interaction between the spin and the electric field.
Thus, the electric-dipole spin resonance must be mediated by some mechanisms. These mediums in the quantum dot
can be: the slanting magnetic field, the spin-orbit coupling, and the electron-nucleus hyperfine interaction. This paper

summarizes three main mechanisms of the electron-dipole spin resonance in semiconductor quantum dot.

Keywords: quantum dot, electron spin resonance, electric-dipole spin resonance
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