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11.5 Spin-Dependent Phenomena in Semiconductors (DMP/GMAG)

Does Room Temperature Ferromagnetism Exist in MnxGe1-x Magnetic Semiconductor?
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There exist a lively debate about the origin of ferromagnetism in dilute magnetic semiconductors
(DMS). Much of the discourse relates to the difficulty of sample growth and materials
characterization as magnetic compounds can precipitate during growth or annealing. Control
over these precipitates and elucidation of their influence on the material properties are two of the
most challenging issues in current DMS studies. We report on the magnetic properties of
MnxGe1-x films grown with molecular beam epitaxy. Depending on the growth conditions, the
MnxGe1-x films show two types of ferromagnetic ordering with Curie temperatures, Tc, either
below 130 K or near 300 K. The room-temperature ferromagnetism, observed in the films grown
at high temperature or with rough growth fronts, is attributed to Mn5Ge3 ferromagnetic
precipitates. Single phase DMS materials can only be prepared in a very narrow growth
parameter window, showing magnetic response only at much lower temperatures. The magnetic
behavior of the DMS phase is studied as a function of the Mn doping concentration and growth
mode, and a significant Tc enhancement is observed in Ge/MnxGe1-x digital-doped structures.
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