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Investigation of Giant Magneto-Optical
Properties in Nanostructured Magnetic

Semiconductors
Yasuo Oka (Tohoku University)

We have fabricated quantum nanostructures of II-VI compound magnetic
semiconductors and investigated the novel giant magneto-optical
functionalities which are induced by the nanostructures. The growth was
successfully achieved on quantum dots of Cd;xMn,Se and Zn;  Mn,Se with
the diameter of 4-6 nm, quantum wires of Cd;xMn,Se and Zn, ,yCd,MnySe
with the 20 nm width and double or multiple quantum wells of
CdTe/Cd; ;Mn, Te and Zn; Mn,Te/ZnTe systems. Remarkable giant
magneto-optical effects were elucidated, such as the magnetically-enhanced
luminescence of the quantum dot excitons, the one-dimensional
confinement effect and linearly-polarized luminescence character of the
quantum wire excitons, and the spin tunneling, spin injection and spatial
spin-separation of the quantum well excitons. The results obtained in the
present research show the high controllability of electron-spins in the
nanostructured magnetic semiconductors.
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Investigation of Giant Magneto-Optical Properties in
Nanostructured Magnetic Semiconductors
Yasuo Oka (IMRAM, Tohoku University)

We have fabricated quantum nanostructures of II-VI compound magnetic
semiconductors and investigated the novel giant magneto-optical functionalities which
are induced by the nanostructures. The growth was successfully achieved on quantum
dots of Cd,. . Mn,Se and Zn;..Mn,Se with the diameter of 4-6 nm, quantum wires of
Cd,..Mn,Se and Zn;.,.,Cd,Mn,Se with the 20 nm width and double or multiple quantum
wells of CdTe/Cd;.,Mn,Te and Zn;,Mn,Te/ZnTe systems. Remarkable giant
magneto-optical effects were elucidated, such as the magnetically-enhanced
luminescence of the quantum dot excitons, the one-dimensional confinement effect and
linearly-polarized luminescence character of the quantum wire excitons, and the spin
tunneling, spin injection and spatial spin-separation of the quantum well excitons. The
results obtained in the present research show the high controllability of electron-spins in

the nanostructured magnetic semiconductors.
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