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A recent experimental study of the antiferroquadrupolar(AFQ) order in DyB2Cs using res-
onant x-ray scattering around the L3 absorption edge of Dy is reviewed. Superlattice peaks
that correspond to three kinds of propagation vectors of (1 0 0), (1 0 1/2) and (0 0 1/2)
were investigated in detail with polarization analyses. The experimental results are analyzed
using a formalism of resonant x-ray scattering and a model of the AFQ order. The magnetic
and quadrupolar scatterings are well explained quantitatively by this model. Critical behav-
ior of the AFQ order is also reported, which exhibits the second order character of the phase

transition.
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Fig. 1. The I's eigenstate of a Ce3t ion in a cubic crystalline
electric field. The angular part of the probability density of the
electron is shown. The full charge distribution is given by the
multiplication of the radial part. The wave functions are taken
to diagonalize O2. The expectation values are, (a) (O2) = 4.619,
and (b) (O2) = —4.619. Each has a pair of magnetic moments of
1.5pup with opposite directions normal to the plane of the charge
distributions, respectively, resulting in quadruple degeneracy.
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Fig. 2. (left) Crystal structure of DyB2Ca (P4/mbm, a=>5.341
A, ¢=3.547 A at 30 K). The magnetic structure is indicated by
the arrows. (right) The h-l plane of the reciprocal space. Black
marks are the reflection points that were actually investigated in
the present experiment.
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Fig. 3. The definition of the vectors associated with the x-rays
and the axes attatched to the crystal.
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Fig. 4. Incident energy dependences of the integrated intensity
of the (0 0 5/2) reflections corrected for the absorption and the
Lorentz factor: (a) o — o’ scattering at ¢ = 0°, (b) o0 — o’ scat-
tering at ¢ = 45°, (¢) o — 7w’ scattering at ¢ = 0°, and (d)
o — m’ scattering at ¢ = 45°. Note that the integrated intensity
of the (0 0 2) fundamental peak is 2x105. The insets show the
temperature dependences of the resonant peaks at E=7.792 keV.
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Fig. 5. Azimuthal-angle dependences of the integrated intensity
of the (0 0 5/2) reflection for the o — ¢’ and the o — 7’ scatterings
at the main-edge. Solid lines are the fits with sin? 2¢ for o — o’
and with cos? 2¢ for o — 7’.
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Fig. 6. Incident energy dependences of the integrated intensity
for the o — 7/ scatterings at ¢ = 0° corrected for the absorption
and the Lorentz factor: (a) (1 0 2) reflection with the temperature
dependence in the inset and (b) (1 0 5/2) reflection.
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Fig. 7. A model of the antiferroquadrupolar order in DyBsCsy.
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as a parameter. The direction of the magnetic moment in the
phase III is taken as the z-axis.
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