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Geometrical frustration with reduced di-
mensionality is one of key ingredients to
achieve unconventional quantum states at
low temperatures upon suppression con-
ventional magnetic orders. Among lattice
structures of such magnets, the simplest is
the two-dimensional triangular lattice anti-
ferromagnet. Since Anderson ’s proposal
of resonating valence bond state, theoret-
ical/experimental works have been exten-
sively performed. However, the ground
state on an exact triangular lattice has not
been yet confirmed experimentally due to
lack of candidates of the model materials.

NiGa2S4 is the first example of S = 1
triangular antiferromagnet with an equi-
lateral triangular lattice. This compound
has layered structure; each layer is sep-
arated by van der Waals force, leading
to strong two-dimensionality. This com-
pound does not form any conventional an-
tiferromagnetic orders at least down to the
lowest measured temperature. Instead,
NMR/NQR and µSR experiments clarify a
critical slowing down of spin fluctuation
toward T∗ = 8.5 K that has a highly ex-
tended regime down to another anoma-
lous temperature T0 ∼ 3 K. Magnetism
in this critical regime has dominant fluc-
tuation with the speed comparable to the
resonance frequency (∼ MHz). To trace
spin dynamics toward the critical regime,
a series of neutron experiments including
neutron spin-echo measurement was per-
formed.

Neutron spin-echo experiment was car-
ried out at the C2-3-1 iNSE installed at JRR-
3M. Due to unstable performance of the
velocity selector, only one data set could
be collected. The wavelength of neutron
was chosen to be 7.3 Å, and the data were
taken at Q = 0.65 Å−1 with collecting
(001) nuclear peak (Q = 0.51 Å−1) as stan-
dard. The measurements were done up to

Fourier time ∼ 15 nsec. Figure 1 shows the
results of temperature dependence of dom-
inant spin fluctuation time obtained by the
neutron experiments. It shows divergence
behavior toward T∗ consistent with the res-
onance experiments, however, again, this
does not lead to true freezing. More-
over, low frequency ac susceptibility mea-
surements show frequency dependence at
around T0 rather than T∗, indicating fur-
ther evidence that the majority of spin fluc-
tuation is faster than kHz above T0 and
then settle it to quasi-static below T0.

Fig. 1. Temperature dependence of dominant spin
fluctuation time of NiGa2S4
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