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In the present study, we concentrate our attention on the intermetallic compoundPrPb;
with AuCus-type cubic structure. The crystalline field ground state of PrPbs is a I's non-
Kramers doublet, with a magnetic I'y triplet lying 15~19 K above the ground state.[1-3] Since
the I's doublet carries quadrupolar moments O9=(3J2—J?)/2 and O3=v/3(J2—J2)/2, PrPbs
is a good candidate for the quadrupole transition. This compound actually exhibits a second-
order transition at 0.4 K with a lambda-type anomaly in the specific heat.[4,5] Absence of a
magnetic superlattice reflection nor a lattice distortion in the neutron diffraction measurement
performed in zero magnetic field[1] suggests the phase transition to be of AFQ.

We performed neutron diffraction measurements on the cubic compound PrPb; in a [001]
magnetic field to examine the quarupolar ordering. Fig. 1 shows the results of @ —scans along
the (h30) line carried out in a field of H=4 T at various temperatures ranging from 0.125 K
to 0.8 K. The inset of Fig. 1 shows the (hk0) reciprocal plane (L H) investigated, where open
and closed circles represent the nuclear and the magnetic reflections, respectively, observed in
a field of H=4 T at T=0.125 K. On cooling below the transition temperature 74=0.65 K,
superlattice reflections with g=(3+63 0), (33+0
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0), (6~3) are observed. These reflections show

that quadrupoles are ordering with a sinusoidal
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further cooling below 7;=0.45 K, the third-order 0 4 . e,
harmonics (34363 0) and (33£36 0) with much o " T
weaker intensity is found to develop. This state o
undergoes a first-order transition to an antiphase Tonse °
structure.

Figure 1: Evolution of the magnetic scattering
Ref. in a field of H=4 T applied along the [001] direc-
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