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DyB4, belonging to a space group
P4/mbm, has been attracting interest as a
system where the quadrupolar and mag-
netic degrees of freedom exhibit anoma-
lous correlations on the so-called Shastry-
Sutherland lattice of Dy atoms. DyB4 ex-
hibits two phase transitions at TN1=20.3 K
and at TN2=12.7 K. It has already been es-
tablished that the c-axis component of the
magnetic moment orders antiferromagnet-
ically below TN1, whereas the c-plane com-
ponet somehow remains paramagnetic un-
til TN2 by magnetic susceptibility and elas-
tic constant measurements. However, reso-
nant x-ray diffraction and neutron diffrac-
tion experiments on single crystalline sam-
ples performed by us show short-ranged
ordering of the c-plane magnetic compo-
nent between TN2 and TN2, indicating that
the time scale of the fluctuation is much
longer than 10ˆ(-12) sec, the time scale of
neutron diffraction, but shorter than 10ˆ(-
7) sec, the time scale of ultrasonic mea-
surement. Therefore, in order to investigate
the difference in the magnetic states in the
three phases, we have performed inelastic
neutron scattering experiment on DyB4.
Inelastic neutron diffraction on DyB4 is
very difficult because the absorption by
natural Dy is quite large (˜970 barn), even
though we used enriched 11-Boron isotope
to prevent absorption by 10-Boron. Then,
we sliced the single crystal samples into
the plates with thicknesses of 0.5 mm, max-
imizing the scattered neutrons. We pre-
pared four sliced samples and orientated
them within an error of 0.5 degree We per-
formed constant-Q scans at positions close
to (1, 0, 0), (2, 0, 0), (1, 0, 0.5), (1, 0, 1), (1, 0,
2), and (0, 0, 1) at three temperatures at 25
K, 15 K, and 4.0 K.
Figure shows the inelastic spectra at (1.05,

0, 0). At 25 K, we clearly observe two excita-
tions at 4.5 meV and 6.5 meV. They are con-

sidered as the crystal field excitations since
they are also observed at other Q-positons.
In addition, we observe a low energy exci-
tation below 2 meV. Fitting of the spectrum
indicates that the excitation is at 1.4 meV.
At 15 K in the intermediate phase, the en-
ergies of the higher enegy excitations shift
to higher energies, while the low energy
excitations remain unchanged. Below TN2,
at 4 K, the low energy excitation vanishes
and shifts to the well resolved excitation at
2.5 meV. This behavior is the same as that
of HoB4. The high energy excitations also
move to higher energies.

The change in the excitation spectra
at three temperatures in the three phases
shows that the magnetic state is obviously
different. Phase I above TN1 is paramag-
netic. In phase II between TN1 and TN2,
the c-axis component is ordered. The c-
plane component is also ordered in a short
range, but it is not static. If it is static, the
spectrum should have the same character-
istic as in phase III below TN2, which is not
the case.
To summarize, we have suceeded in mea-
suring the inelastic excitation spectra on
DyB4 with high absorption by Dy. The
change in the spectrum for the three mag-
netic phases has been clearly observed.
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