2019 2020

Realization of ultra-fast and low-power-consumption method for magnetization
control utilizing quantum effects of ferromagnetic materials
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In this research, in order to realize an ultrafast control of magnetic
properties of ferromagnets, we proposed and successfully demonstrated a new method by controlling
the carrier wavefunction in low-dimensional ferromagnetic structures. In the demonstration
experiment using a pump-and-probe method, we were able to induce a magnetization enhancement in an
unprecedentedly short time scale of 600 fs in N-type ferromagnetic semiconductors (FMS) (In,Fe)As
qguantum wells, which was caused by the ultrafast changing of the electron wavefunctions upon the
irradiation of a fs-pulse of the pumping laser. Furthermore, we developed some other low-dimensional

ferromagnetic structures of Fe-doped FMSs such as ferromagnetic superlattices and quantum dots, to
which the proposed ultrafast magnetization control method can possibly be apﬁlied. The realization
of the world"s fastest magnetization enhancement here promisingly leads to the next-generation of
ultra-high-speed, low-consumption spin devices.
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