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Neutron diffraction experiments of PrFe P15 in the ordered phase revealed antiferromagnetic
structures composed of two different magnetic moments induced along the magnetic fields along
the [1 0 0] and [0 1 1] axes. This fact indicates that the antiferro-quadrupolar ordering appears
with the ordering wave vector q = (100) [1]. Recent inelastic neutron scattering experiments for
the single-crystal sample elucidated two sharp peaks around 1.45 and 3.0 meV appearing in the
ordered phase as depicted in the Fig. 1, in consistent to the previous polycrystalline data [2]. Tt
is remarkable that the intensity at 1.45 meV shows a maximum at (2 0 0) corresponding to the
zone center of the high-temperature structure with Im3 and decreases with approaching the zone
boundary. Such characteristic feature indicates ferromagnetic correlation mediated strongly by
the quadrupolar ordering. We also measured a polarized neutron diffraction intensities under
magnetic field at the reciprocal-lattice points corresponding to the ordering wave vector q.
There are clear interference between the scattered neutrons by the antiferromagnetic structure
and the crystal-lattice distortion. The dominant atomic displacement of Fe ions is represented
as [0, 9, 8'] which couples with the quadrupole O9.
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Figure 1: Inelastic neutron scattering spectra at Q = (2 0 0) and (1 0 0) of PrFe,P5 at 1.6 K.
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