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This thesis summarizes the study of magneto-optical properties of magnetic
semiconductor
A" xMnxB" films for optical short wavelengths from the viewpoint of applications.
The main purpose of this study is to obtain Faraday rotation in the films of DMS
(diluted magnetic semiconductor) deposited on quartz glass substrates utilizing green
LD (laser diode) at room temperature.

In the first chapter, as a background of research, the outline and problems about
DMS and the purpose of this research are described.

In the second chapter, a survey is given on the theoretical background of DMS. It
describes in terms of the crystallographic, magnetic and magneto-optical properties.
The Faraday rotation due to large sp-d exchange interaction is discussed from a
viewpoint of magnetic and magneto-optical properties of DMS.

In the third chapter, the method and condition of experiments are shown. DMS films
were deposited on quartz glass substrates by using MBE (molecular beam epitaxy).
The basic principles of measurements are also described. RHEED (Reflection High
Energy Election Diffraction), EDS (Energy Dispersive X-ray Spectrometer),




profilometer (TALYSTEP), spectrophotometer, and VSM (Vibrating Sample
Magnetometer) were used for the evaluation of DMS films.

In the fourth chapter, five kinds of DMS films (CdixMnxTe, Cdix-yMnxCoyTe,
Zni<MnxTe, Zni-«yMnxCoyTe, Zni<MnxSe) that were prepared by MBE are discussed
as to the crystallographic, optical, magnetic, and magneto-optical properties. In
addition to those properties, the ac magneto-optical properties of the Zni<xMnxTe films
grown on quartz glass substrates are evaluated at an AC field of 1.6 kHz utilizing
green LD (532 nm) from the viewpoint of applications. Finally, the possibility of
application of DMS films for current sensors is shown. In the last chapter, the
conclusion of this study is described.
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