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Traditional electronics is based on a transport of electron charge. Nowadays more and more often ideas of the use of electron spin as well appear, and some of them are already realized in practice, as for example giant-magnetoresistance sensors or magnetoresistance memory cells. A novel term of “spintronics” appeared recently to describe a newly creating branch of electronics. Without any doubts, progress in spintronics will crucially depend on the availability of suitable materials. Especially a lot of hope is set on magnetic semiconductors. In the last decade ferromagnetism has been discovered in InMnAs[1] and GaMnAs [2]. A few molar percent of Mn and high p-type doping (1020cm-3 free hole concentration) of GaMnAs resulted in record high Curie temperature TC=110K. However, this TC is still far from room temperature, a convenient one for commercial applications. A lot of new hope has been created by recent theoretical calculations using Zener model of ferromagnetism which, for GaMnN, predicts TC above room temperature [3].

The problem of Mn impurity in different III-V compounds, especially in GaMnAs and GaMnN, will be addressed. The results of wide range studies performed using x-ray diffraction, electron spin resonance, optical absorption and magnetization measurements will be presented. They show that the existence of alien phases with Mn, some of them ferromagnetic, is a serious problem of heavily Mn doped semiconductors. The problem is especially critical in case of GaMnN, for which ferromagnetic behavior for temperature up to 900K has been reported and there is no common agreement on its origin. The other important issue is the nature of Mn impurity in different III-V compounds. Hitherto existing results point at GaMnAs as an ideal ferromagnetic material, since Mn doping results in high spin source (d5 with S=5/2 configuration), as well as in high free hole concentration (Mn is a shallow acceptor). On the other hand, Mn d5 configuration can exist in n-type GaMnN only, whereas Mn low spin (d4 with S=0 configuration) seems to be present in materials with lower Fermi level.

[1] H. Ohno, H. Manakata, T. Penney, S. Von Molnar, L.L. Chang, Phys. Rev. Lett. 68, 2664 (1992)

[2] H. Ohno, Science 281, 951 (1998)

[3] T. Dietl, H. Ohno, F. Matsukura, J. Cibert, D. Ferrand, Science 287, 1019 (2000)  

