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Geometrically frustrated systems have
attracted special interests for more than
three decades. The antiferromagnetic rare-
earth(RE) garnet A3B5O12 is one of a classi-
cal and prototypical frustrated system con-
sisting of three-dimensinally connected tri-
angular motif. The ground-state degener-
acy becomes highest for the isotropic mag-
netic moments such as RE = Gd. Therefore,
Gd3Ga5O12 is the most intensively stud-
ied for many years. Nevertheless, other
RE garnets have been studied mainly as
the optical matirials; the magnetic study
focusing the effect of geometrical frustra-
tion is rather less conducted.From the low-
temperature specific heat and magnetic
susceptibility measurements of one of RE
garnet Ho3Al5O12, it is known that there
is an antiferromagnetic transition at TN =
0.839 K in addition to Weiss temperature
θWeiss = - 2.92 K [1]. This difference be-
tween TN and θWeiss suggests formation of
the short range antiferromagnetic correla-
tions at TN < T < |θWeiss|. Last year we
performed neutron powder diffraction and
found the development of magnetic short
range correlations both in the elastic and in-
elastic channels.

Here, we report neutron scattering study
on the single crystal Ho3Al5O12. Experi-
ments have been performed at the triple-
axis spectrometer 4G-GPTAS for elastic and
C11-HER for low energy inelastic scatter-
ing. Single crystals of Ho3Al5O12 were
grown by the floating zone method. Data
shown here were taken with a double-axis
mode with incident energy Ei = 14.8 meV at
4G. A single crystal was mounted in a Lq-
He3 cryostat and cooled down to 0.51 K.

Figure 1 shows the elastic contour map
of two temperature differences between T
= 1.3 and 0.51 K in the (H0L) zone. In this
figure, solid lines indicates the Brillouin
zone boundary. Strong diffuse scattering is

distributed from magnetic Bragg points to
zone center. Furthermore, another type of
diffuse scattering can be seen around nu-
clear Bragg peak point 202. However, at
402 nuclear Bragg peak there is no diffuse
scattering. As the diffuse scattering follows
the magnetic form factor and is tempera-
ture dependence, magnetic diffuse scatter-
ing around 202 originates from the ferro-
magnetic coupling of the Ho3+ ions. From
the analysis of the powder neutron scat-
tering measurements, the second nearest
neighbor Ho3+ magnetic moments in the
same sublattices have the major contribu-
tions to the magnetic diffuse scattering. De-
tailed analysis is now in progress.
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Fig. 1. Magnetic diffuse scattering intensity map
S(Q)|T=1.4K - S(Q)|T=0.5K in the (H0L) plane.
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