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Abstract
Fe and Ni Ka x-ray fluorescence holography (XFH) measurements were

performed on single crystal FessNiss Invar alloy, which shows an extremely
small thermal expansion coefficient over a wide temperature range [1], for
investigating local atomic arrangement around each element. Around the Ni
atoms, neighboring atoms are arranged to be a clear fcc lattice as obtained
by x-ray diffraction. However, locally bcc-like atomic configurations are
observed for the first- and second-neighboring atoms around the Fe
element.

XAFS measurements were performed near the Fe and Ni K edges, and a
peak are observed at the bcc position near only the Fe K edge. Thus, it is
suggested that by cooling, an atom enters the bcc position near the Fe
atoms, and the the atoms at the fcc positions are positionally fluctuated in
the angular directions. This would be the mechanism of the Inver effect
and the high-spin low-spin transformation may be an additional phenomena.
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Expected model

By cooling,

1. Anatom enters the bcc
position near the Fe atoms

2. The atoms at fcc positions
have positional fluctuation in
the angular direction




