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UFe P15 is the first reported uranium based filled skutterudite compound containing 5f
electrons.|[1-4] Ferromagnetic ordering with a Curie temperature Tx = 3K was reported on the
basis of AC susceptibility, specific heat and magnetization measurements. On the other hand,
the electrical resistance shows a semiconductive T-dependence, i.e., increases nearly 7 orders
of magnitude as T is lowered from room temperature to liquid helium temperatures. A large
negative megnetoresistence was also found near 7¢.[2] In order to clarify the role of 5f electrons
in the Uranium filled skutterudite compound, we have performed the first NMR measurements
on UFe Py5 using a single crystal.

Figure 1 shows a ' P-NMR spectrum obtained at 50K and H ~ 5 T. From the hyperfine field
analysis by point-dipole model, we can assign all the peaks to 12 P sites surrounding a U atom,
as shown in the inset to the figure. In this analysis, we assumed that U has a local moment along
the field direction, which generates a hyperfine field at the P sites through dipolar interactions.
The T-dependence of the spin-lattice relaxation rate (7;) has been measured using the same
single crystal at several different fields. In low field ( H ~ 1T), 1/7; shows a small divergence
near T, indicative of the critical slowing down of U moment fluctuations, and then becomes
T-independent in the temperature range from 10 K to 60 K. These 7T} behaviors support a
localized picture of 5f electron-derived moments for UFe,P5. The origin of the large negative
megnetoresistence will be discussed on the basis of the field dependence of 1/7) near T¢.
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Figure 1: 3'P-NMR spectrum in UFe,P1, single crystal at 50K and 5 T. The inset shows the
positions of the 12 P sites surrounding a U atom.
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