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Study of monogermanides of transition metals by small-angle neutron scattering
Altynbaev Evgeniy Vladimirovich
The magnetic structure of the powder MnGe sample was studied by small angle neutron scattering in a wide temperature range from 10 K to 300 K. MnGe undergoes a complex paramagnetic-helimagnetic phase transition. The single reflection at k ≈ 2.2 nm-1 associated with the spin helix is observed below TN = 130 ± 2 K. Opposite to it, the critical diffuse scattering above TDM = 200 ± 2 K is well described by the Gaussian function centered at Q = 0. The width of the Gaussian decreases with cooling and is roughly equal to κ ≈ 2 nm-1 at TDM. This diffuse scattering is ascribed to the static short-range magnetic inhomogeneities. The wide temperature range between TN and TDM is considered to be critical one, where the ferromagnetic exchange interaction and antisymmetric Dzyaloshinskii-Moryia interaction tend to stabilize the spin helix structure with k value of order of 2 nm-1. This transition is accompanied by the intensive spin excitations, which are well observed below TN as the Q-independent scattering at Q < k. The intensity of this scattering increases with temperature and prevails over the Bragg reflection above TN. The critical temperatures TN and TDM coincide with the inflection points of magnetic susceptibility of the MnGe compound. The problem of the neutron scattering on helimagnons has been theoretically considered in the small-angle approximation. The time-of-flight neutron spectroscopy experiment has confirm the inelastic nature of abnormal scattering observed in SANS exeriment.
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