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HET—< Spin transport measurements of two-dimensional electrons in semiconductors by
(BR30) Az time-resolved micro MCD spectroscopy
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High sensitivity imaging measurements of spin polarized carrier transport in semiconductor two
dimensional electron gas have attracted much attention due to the development of spin transistor
which is one of next—generation spintronics devices. In semiconductor type-II quantum wells
(ZnSe/BeTe), long lived spin polarized two dimensional electron gas is easily created by circular
polarized light excitation and this property is very useful for investigation of spin transport.
The purposes of the present study were to observe the transport of spin polarized electron by using
time-resolved MCD microspectroscopy method as the time and space development of MCD signal from
a light irradiation spot and to obtain some insight into its spin dynamics.

Generally, spin lifetime of two dimensional electron system increases at |ow temperature. Applying
a variable magnetic field and an electric field to the sample may affect the spin dynamics and spin
transport is expected to depend on the crystallographic axis. Based on the above, the MCD
microspectroscopy method at cryogenic temperature (down to 1.4 K), with sample rotation function
and with a variable magnetic field (up to 7 T) and electric field were built, and spin imaging
measurements were performed for the type-II quantum wells. Spin propagation from the |ight
irradiation spot presents a directional |y dependent spin precession frequency in a magnetic field
in Voight configuration. This anisotropic spin propagation is ascribed to a spin orbit interaction
(the Dresselhaus effect) on the radially diffusing photo-injected electrons, since the anisotropy
depends on both the directions of crystallographic axis and magnetic field.

It is expected that this technique will be utilized in the measurement of spin transport of two
dimensional electron gas even in other semiconductor materials.




