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X-ray diffraction study on pressure-induced insulating phase in PrFe4P12
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The filled skutterdite PrFe4P12 shows the pressure-induced metal-insulator (M-I) transition
above 2.4 GPa.[1] We have investigated the insulating state from a viewpoint of the crystal
structure. As the result, a drastic change in lattice constant is observed.

Figure 1 shows the scans through Q=(3,0,21) Bragg peak under 2.8 GPa at various tem-
peratures. One Lorenzian-like peak, which is seen in the paramagnetic phase, remains down
to 6 K. In contrast, another peak corresponding to the low-temperature ordered phase appears
and develops below 8 K. The two phases coexist at around the temperature below which the
resistivity increases rapidly. This observation clearly indicates the M-I transition to be a true
first-order phase transition accompanied by a large jump in lattice constant. In the insulating
phase, the symmetry is found to be lowered from cubic to orthorhombic or lower.
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Figure 1: (Color online) Longitudinal-scan profiles through the Bragg reflection Q=(3,0,21) at
various temperatures under 2.8 GPa. The profiles are obtained with heating temperature.
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