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Magneto-Optical Response to AC Magnetic Fields in DMS Films
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{(Paper)

We previously developed quaternary diluted magnetic semiconductor (DMS; CdMnCoTe) films that exhibit
a large Faraday rotation in the visible region at room temperature. We newly prepared four types of DMS films
deposited on quartz glass substrates by molecular beam epitaxy (MBE). The compositions of the DMS films are
CdMnTe, CdMnCoTe, ZnMnTe, and ZnMnCoTe. To determine the basic characteristics of these DMS films, we
evaluated their transparency and Faraday rotation, and evaluated the ac magneto-optical properties of the DMS film
(CdMnCoTe) at 500 Hz. Finally, we discussed the potential of these DMS films in the development of applications
such as optical CT.
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Fig. 2 System for measuring the Faraday effect by
using an ac magnetic field.
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Table 1 Specifications of films and substrate.

Sample No. Samples Composition Thickness (u m)
I PC }/ﬁiﬂerential AMPI — Substrate Quartz glass 500
I 1 Film CdoesMnossTe 1.73
A/D converter 2 Film CdosoMno37CooosTe 1.94
3 Film Znog2MnoisTe 2.16
Fig. 1 System for Faraday effect measurement. 4 Film ZnogiMno1sCooor Te 2.14
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Fig. 3 Transparency of DMS films.
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Fig. 4 TFaraday rotation of DMS films with respect to the
wavelength.
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Fig. 5 Analysis results.
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Fig. 6 Distance characteristics of flux density.
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Fig. 7 Detected signal indicating Faraday rotation of

CdMnCoTe film on a QG substrate at a frequency
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Fig. 8 Detected signal indicating Faraday rotation of
ZnMnTe film on a QG substrate at a frequency of
500 Hz in an alternating magnetic field of £110 mT.
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