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A tetragonal rare-earth compound system
of RB4 has been attracting growing inter-
est as a system where both the quadrupo-
lar and magnetic degrees of freedom are
active in the geometrically frustrated lat-
tice, which is equivalent to the Shastry-
Sutherland model. We reported on the
short-ranged magnetic correlation in DyB4.
We observed a broadened peak profile of
the resonant x-ray scattering in the inter-
mediate phase where the quadrupolar mo-
ments are considered to be fluctuating [1].
HoB4 exhibits similar phase transitons as in
DyB4 at TN1=7.5 K and at TN2=5.9 K. Re-
sults of first neutron diffraction experiment
has already been reported by us that an in-
commensurate magnetic order takes place
at TN1 and a first-order-like phase transi-
tion at TN2 into a commensurate structure
described by q=(100) [2]. Resonant x-ray
scattering shows that the low-temperature
phase below TN2 is similar to that of DyB4,
where both the magnetic and quadrupo-
lar moments are fully ordered with mon-
oclinic distortion. In the present experi-
ment, we concentrated our attention to the
broad diffuse scattering in the intermediate
phase TN2<T<TN1 and in the paramag-
netic phase TN1<T.
We have performed inelastic neutron scat-
tering experiments on a single crystalline
HoB4. The sample was grown by the
floating-zone method using 11-Boron iso-
tope. The measurement was performed
on a triple-axis spectrometer TOPAN, in-
stalled at the 6G port of JRR-3 in JAEA. The
collimators of B-30’-30’-B was used with
PG filter at final neutron energy of 13.5
meV. Scans over a wide reciprocal lattice
space were made on the (HOL) plane.
One of the surprising results is that a very
broad magnetic diffuse scattering occur
around (0 0 0.5) and (1 0 0) simultaneously.
These scatterings remain up to about 20 K.

Figure 1 shows the intensity map at T=9
K in the paramagnetic phase. In the region
TN2<T<TN1, which is defined as phase II,
satellite reflections develop at (d d 0.5±d’)
(d=± 0.022, d’=0.07) on the diffuse scatter-
ing around (0 0 0.5). It should be noticed
that another strong diffuse scattering exists
around (1 0 2), which is equivalent to (1 0
0), the order parameter in phase III below
TN2. This result indicates that two order
parameters are competing; one is antiferro-
magnetic order with q=(d d 0.5± d’), pre-
sumably due to RKKY interaction, and the
other is antiferromagnetic and quadrupo-
lar order with monoclinic distortion as in
DyB4 with q=(1 0 0). It is also noticed that
this behavior of phase transition is quite
similar to that of HoB2C2.
Measurements of excitation spectra exhibit
two clear peaks at 1 meV and 2 meV.
The intensity becomes strong expecially
around (1 0 0) and (0 0 0.5) and the peak
energy seems to go soft with decreasing
temperature to TN2, while the energy at
other wavevectors do not change. The de-
tail of this softening behavior will be stud-
ied next.

[1] D. Okuyama, T. Matsumura, H. Nakao
and Y. Murakami, J. Phys. Soc. Jpn., 74,
2434, (2005).
[2] T. Matsumura et. al., Activity Report
2005; D. Okuyama et. al., to be published
in J. Magn. Magn. Mater.

Activity Report on Neutron Scattering Research: Experimental Reports 14 (2007)
Report Number: 206



Fig. 1. Intensity map of the magnetic diffuse scatter-
ing of HoB4 at 9 K in the paramagnetic phase.


