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Study of magneto-optical properties in the four-element DMS CdMnCoTe films
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The pseudobinary semiconductor Cd,_ Mn.[Te with a fraction x of the group I
elemental sites substituted by Mn®" ions is known as a typical diluted magnetic
semiconductor (DMS). The presence of Mn in the DMS lattice leads to a spin-spin
exchange interaction between the lacalized magnetic moments due to 3d electrons
of Mn*" ions and the band electrons. For Cd,_MnTe, a large exciton Zeeman splitting
is observed, and this gives rise to a Faraday rotation at room temperature.

The DMS Cd, Mn,Te was studied for this reason. Except for the CdMnTe , there are
some studies on other DMS materials. A DMS CdCoTe, which includes Co ions is one
of such materials. However, the CdCoTe does not exhibit a Faraday rotation at room
temperature, although it has the Faraday rotation at low temperatures.

In this study, the four—element CdMnCoTe, which has two transition metal ions
of Mn and Co is investigated for its magneto—optical properties. The four—element
DMS CdMnCoTe films have been prepared on quartz glass substrates by using MBE
equipment. The characteristics of DMS films are evaluated by analyzing the
crystallographic property, the optical property and the magneto—optical property.

The magneto—optical characteristics of the four—element DMS films are discussed
comparing with those of the ternary DMS Cd,_Mn,Te on the basis of the data obtained
on the Faraday rotation, the energy gap, the lattice constant and the magnetization
at room and low temperatures. The origin of large enhancement in the Faraday rotation
for the four—element DMS is discussed by referring to the sp—d exchange constant
and the magnetic susceptibility.

The paper is composed of six chapters. These chapters are shown as follows;
The chapter 1 describes an introduction on the background and the purpose of the
study. In the chapter 2, a survey is given on the theoretical background of DMS.
It is described in terms of the crystallographic, the magnetic and the
magneto—optical properties. The Faraday rotation due to a large sp—d exchange
interaction is discussed from a viewpoint of magnetic and magnheto—optical
properties of DMS. In the chapter 3, the condition of experiment, the method of
evaporation and the method of measurement are shown. The chapter 4 discusses the
ternary and four—element DMS films that are prepared by using MBE, and the
characteristics of DMS films evaluated by an X -ray diffraction, an energy
dispersion spectrum analysis, an interferometer and a spectrophotometer. The
chapter 5 shows on the application of the CdMnCoTe DMS films. In the chapter 6,

the conclusion of this study is described.
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