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Main Subjects 1. Spintronics in semiconductor optical devices

2. Transport of spin-polarized carriers in semiconductor and
magnetic devices

3. Optical characterization of magnetic properties in thin films

Content
Development of semiconductor
i ] . Semiconductor Magnetic
devices (laser diodes, LSIs) and magnetic Engineering Engineering
. . . . + ULSI
devices (magnetic hard disks) drives the - Laser Diodes + Hard Disks
. . . . - CPU + Magnetic Heads
rapid growth of information processing ”
instruments. Further increase of Integration
processing speed and storage capacity is Functional Devices
required to meet the demand from a Spintroncis

present society heavily dependent on
information. In these devices electrons are
key particles, which have two properties:
charge and spin. The semiconductor
devices work by controlling charge only,
while the magnetic devices depend on the
directions of spin. Recently new design of
devices, in which both charge and spin
degrees of freedom are controlled in a
single device, is extensively studied.
Development of these spintronics devices requires integration of semiconductor and
magnetic engineering.

In our lab., we study the basic properties of semiconductor and magnetic thin films, e.g.,
crystal structures, (static) magnetization, magnetization (spin) relaxation dynamics, and
carrier mobility.

(1) Magnetic thin film growth on semiconductors by rf magnetron sputtering
(2) Magnetization measurement by MagnetoOptical Kerr Effect

(3) Spin dynamics by Ferromagnetic resonance measurement

(4) Transport of spin-polarized electrons in semiconductor heterostructures
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