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Visualization of anomalous thermal vibration in PrOs,Sb,,
by single crystal neutron structural analysis
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« Anomalous thermal vibration of Pr ion in heavy fermion superconductor PrOs,Sb,,
has been studied by single crystal neutron diffraction and maximum entropy analysis.

« We have succeeded in visualizing the enormously large Pr thermal vibration with
anisotropy at room temperature, and the drastic change into the isotropic usual
thermal vibration with decreasing temperature down to 8 K.

* Present result is a key to understanding anomalous thermal motion of a guest

atom inside an oversized cage and its relation with various physical properties.
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Fig.2 Schematic view of relation between guest
ion potential (left) and expected nuclear density
distribution (right).
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Fig.3 Crystal structure of PrOs,Sb,, and photographs of high-
quality single crystalline sample for the present study [1]. Pr ion
is weakly bound in the Sb icosahedron cage.
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Fig.4 Nuclear density distribution of PrOs,Sb,, at (a)
room temperature and (b) 8 K obtained through the
single crystal neutron diffraction and MEM analysis[2,3].
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Fig.5 Bird' s-eye view and equicontour plot of nuclear
density on the (001) plane at (a) room temperature
and (b) 8 K of PrOs,Sb;,. Pr nuclear density at
room temperature spreads widely with anisotropy
as compared to Sb and that at 8 K reflecting strong
thermal vibration.
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