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Phase and chemical composition, magnetic susceptibility, transport properties, SIMS,
magnetic force microscopy and neutron difractometry (ND) of single crystals GeSnMnTe
and (In,Mn)Se in the wide range of temperatures and magnetic fields were investigated.
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In GeSnMnTe the existence of ferromagnetic (FM) ordering with Curie temperature
TC~50 K, driven by indirect exchange interaction between Mn ions via degenerated hole
gas was established. It was stated that FM regions of crystal at T<50 K are in the spin
glass state. In (In,Mn)Se crystal the hysteresis loops of magnetic moment M(H) in wide
temperature range 2.4 — 450 K were observed. They confirm FM ordering due to the
existence of FM clusters in which the superexchange between Mn ions via anions (Se)
and indirect interaction via 2D electron gas is supposed. The Curie temperature
evaluated from M(T) dependence was equal to 800 K. The dramatic transformation of (In,
Mn)Se electron spin resonance (ESR) spectra at temperature T<70 K was revealed. The
low-field line is obliged to internal magnetic field induced by unusual ferromagnetism of
second MnSe phase at T<70 K. The existence of electrical activity of Mn impurity situated
at different positions in InSe lattice by transport measurements was proofed. The
doubling of magnetic sublattice period for MnSe antiferromagnetic (AFM) second phase
inclusions at T<70 K by neutron diffraction was revealed. The creation of self-assembled
superlattice FM In1-XMnXSe/AFM MnSe was confirmed by SIMS studies.
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