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Europium(II) oxide EuO and europium(III) magnetic hyperfine field at the europium nitride EuN both have the NaCl structure and nucleus in Eu:O depends on transferred their Môssbauer spectra have been well estabhyperfi ne interactions with neighboring atoms, lished (J, 2). More recently several solid and it is therefore of interest to investigate the solution phases of the type (EuO) 1_/LnN)x effects of a systematic change in nearest (where Ln = Nd, Eu, Gd) have been characneighbor environment in these solid solutions.

terized (J). Compositions in the series

Môssbauer absorbers of natural isotopie (EuO) 1 _x(EuN) x (0 < x < 0.30) are semi-composition and containing 5-15 mg cm-2 of conductors at room temperature with an europium-151 were prepared in an atmosphere activation energy which decreases with of dry argon. The source was ca. 300 mCi of increase in x; there is a semiconductor-metal 151Sm in a matrix of SmF 3 , and the spectra transition in the neighborhood of 70 °K, and at were obtained at 4.2 °K with both source and low temperatures the phase is ferromagnetic. absorber immersed in liquid helium using The nitrogen-rich phase (0.92 � x � 1) is apparatus previously described. The oxide metallic and is not magnetically ordered. The nitrides are very sensitive to moisture, and it phases (EuO) 1 _ x (NdN) x (0 < x < 0.26) and proved difficult to prevent some decomposition EuO) 1 _ x (GdN) x (0 < x � 0.26) are ferro-(to a nonmagnetic Eu 111 material) during magnetic semiconductors, except for the case handling and transfer between our two of neodymium with x � 0.22 when the phase laboratories. However, this can easily be becomes metallic. lt is known that the internai allowed for in the data analysis. In conclusion it can be seen that the magnetic properties of the Eu 11 ion in the cubic, ferromagnetic solid-solution phases are very insensitive not only to changes in the electronic state and the size of the cation but also to replacement of oxygen by nitrogen. The various factors which must contribute to the observed magnetic field are mutually compensating.
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 211 FIG. 1. The 151 Eu Môssbauer spectra at 4.2 °K of: a, (Eu0) 0 • 05 (EuN) 0 • 95 , the apparently magnetic spectrum from the weak Eu 11 component is produced by a slow paramagnetic relaxation; b, (EuO) 0 _ 90 (EuN) 0 .w the 18 lines due to magnetic Bu�' Me indicated and the additional absorption near zero velocity is from nonmagnetic Eu 111 •
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