American Mineralogist, Volume 97, pages 694-706, 2012

Magnetic and low-temperature structural behavior of clinopyroxene-type FeGeQs:
A neutron diffraction, magnetic susceptibility, and ¥Fe Mossbauer study
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ABSTRACT

The clinopyroxene-type compound FeGeO; was synthesized using ceramic sintering techniques at
1273 K in evacuated silica tubes and investigated by powder neutron diffraction between 4 and 300 K,
X-ray diffraction, SQUID magnetometry, and >’Fe Mdssbauer spectroscopy. The title compound shows
space group C2/c symmetry (high pressure, HP-topology) between 4 and 900 K. No structural phase
transition is present within this temperature interval, whereas lattice parameters show discontinuities
around 50 and 15 K, which are due to magnetic phase transitions and the associated magneto-elastic
coupling of the lattice. The magnetic susceptibility data show two maxima in their temperature de-
pendence, one at ~47 K, the second around 12 K (depending on the external field), indicative of two
magnetic transitions in the title compound. Neutron data shows that for 7 < 45 K, FeGeO; orders
magnetically, having a simple collinear structure, with space group C2/c, and with the spins aligned
parallel to the crystallographic b-axis, both on M1 and M2. The coupling within the M1/M2 band is
ferromagnetic, whereas between them it is antiferromagnetic. As the bulk magnetic measurements
in the paramagnetic state revealed a dominating ferromagnetic coupling, the intra-chain interactions
dominate the inter-chain interaction. At 12 K, additional magnetic reflections appear, revealing a
second magnetic phase transition. Spins are rotated away from the b-axis toward the a-c plane. The
coupling within the M1 chain is still ferromagnetic and antiferromagnetic between the M1 chains.
However, spins on M1 and M2, are no longer collinear. The moment on the M2 site is rotated further
away from the b-axis than on M1.
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