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The main study of this project is to achieve the persistent helix (PSH) sate in the narrow-gap InGaAs/InAlAs quantum
wells and reveals the relation between the of externally applied terahertz pulse and spin dynamics in the quantum wells. In
this project, we found the three followings which will be important for the above target of the study.

1. We studied the spin dynamics of the semiconductors which has the strong spin-orbit interaction (SOI) using the
Monte Caro simulation. It was revealed that the effect of cubic term in a Dresselhaus SOl which destroys the PSH
texture at high temperature range is reduced for the semiconductors which has a small effective-mass. In the
simulation we showed that InGaAs/InAlAs multiple quantum wells (MQWSs) are the desired structure to observe
the PSH state in the various QW structurel.

2. We set up the time-resolved optical system operated on the optical communication waveband and observed the
spin precession in a 12 nm InGaAs/InAlAs MQWs under the external magnetic fields. Electron g-factors of our
sample was precisely determined by the direct measurements of the ultrafast optical techniques.

3. We set up the THz time-domain spectroscopy system excited by the 800 nm region and observe the Cherenkov
type THz pulse with a frequency of ~1 THz. We revealed that exciting laser wave can be tuned in our optical
system and obtain the strong THz pulse radiation from the nonlinear materials.

4. In order to observe the PSH state in the semiconductor QW structure, the strength of the Rashba and Dresselhaus
SOl should be balanced. Furthermore spatial and temporal behaviors of the spins after the spin injection into the
QWs is important. We set up the spatial and temporal resolved optical system which enables the measurement
the spatial and temporal behaviors of the electron spins in the QWs.
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