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Spin-related Properties of Ferromagnet/Semiconductor Hybrid Structures and Their
Application to Low-power Functional Devices

Tanaka, Masaaki
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We have fabricated various ferromagnet/semiconductor hybrid structures and
investigated their spin-related properties and applications. We have successfully grown p-type and
n- type ferromagnetic semiconductors (p-GaFeSb, n-InFeSb) with high curie temperature (Tc > 300 K).
We discovered new magnetotransport phenomena (proximity giant magnetoresistance) in InAs/(Ga,Fe)As
bilayer heterostructures, and this magnetoresistance can be controlled by applying a gate voltage in

a transistor structure by shifting the position of the wave function of electron carriers in the
InAs quantum well. We realized many other new functionalities in various ferromagnet/semiconductor
hybrid structures created in this work. Furthermore, we have fabricated and vertical and lateral
spin transistors and have demonstrated their device operations.
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M. Kobayashi, L. D. Anh, P. N. Hai, Y. Harada, T. Schmitt, A. Fujimori, M. Tanaka, M. Oshima, and V. N. Strocov
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Spontaneous spin-split band structure of n-type ferromagnetic semiconductor (In,Fe)As observed by tunneling spectroscopy

9th International Conference on Physics and Applications of Spin-Related Phenomena in Solids
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9th International Conference on Physics and Applications of Spin-Related Phenomena in Solids
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2016 EMN Meeting on Spintronics
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Giant spin-valve effect in (Ga,Fe)Sb/(In,Fe)As spin diodes

61st Annual Conference on Magnetism and Magnetic Materials (2016 MMM)

2016

Pham Nam Hai, Le Duc Anh, Nguyen Thanh Tu, Masaaki Tanaka (invited)
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UTokyoFocus Small currents for big gains in spintronics - A new low-power magnetic switching component could aid spintronic devices
https://www.u-tokyo.ac.jp/focus/en/press/z0508_00053.html
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