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Spin manipulation using high power THz pulse
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The electron spin in a semiconductor has a simple two-level quantum state
thus it is a candidate for a quantum bit in a quantum computer. If this electron spin can be
controlled at high speed, the calculation speed of quantum information processing will be
drastically improved. In this study, we tried to control the electron spin in semiconductors within
a few picoseconds, which is much higher than the conventional control speed of electron spin by
using high-intensity terahertz pulse. When a high-intensity terahertz pulse was irradiated while
electron spins were aligned in the GaAs/AlGaAs quantum well, a large signal change (< 2 ps) was
observed. Since the spatial position of the spin also changed, the signal change was considered to

be spin rotation due to spin-orbit interaction, and the results suggest that high-speed control of
the spin is possible.
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