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« Interactions between an implanted positive muon (p*) and Pr ions were studied in
the f-electron compound PrPb; by means of p* spin relaxation.

« Spontaneous p* spin precession with quantized frequencies was observed in zero
applied field.

- This result indicates a strong coupling between the p* spin and “enhanced nuclear
spins” of the two nearest neighbor Pr ions, which are magnetically isolated from
the lattice. Electrostatic interactions between the p* and f-electrons of the Pr ions
play an important role for the formation of the three-spin system Pr-p*-Pr.
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Fig.1 (a) Typical experimental setup for the zero-field p*SR. (b)
The blue curve represents typical u* spin relaxation caused by the
nuclear dipole field. The red curve indicates p* spin relaxation due
to F-p*-F. The inset shows a schematic view of F-p*-F.
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Fig.2 The crystal structure of
PrPb; and p* localization site. The p*
and two nearest neighbor Pr ions
form the three-spin system Pr-p*-Pr.
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Fig.3 (a) The zero-field p*SR spectrum and FFT
spectrum in PrPb; at 6K in the paramagnetic
state. The solid curve indicates the best fit
with the theoretical function derived from the
physical model depicted in the inset. The blue
arrows represent the enhanced nuclear spins.
(b)The theoretical curve derived from the
physical model depicted in the inset.
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Fig.4 The angular distribution of f-electron density
belonging to the Pr ions next to the p* at low
temperatures. The f-electron orbital avoids the vicinity
of the p* in spite of the positive charge.
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