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A long-range order in magnets must re-
portedly be fully frozen to become static.
Nevertheless, we recently obsered an ex-
otic dynamic antiferromagnetic state in
atacamite-type Ni2(OH)3Cl with a muSR
study although magnetic susceptibility and
specific heat measurements clearly sug-
gested a long-range order occuring below
TN=4K (1). Therefore, we further investi-
gated this exotic state using neutron scat-
tering.

Ni2(OH)3Cl belongs to the material cat-
egory of the hydroxyhalide M2(OH)3X
(M: 3d magnetic ions Cu, Ni, Co, Fe or
Mn, X: Cl, Br, I), which are discovered
by us to be a new geometrically frus-
trated materials series (2-4). Atacamite-
type Ni2(OH)3Cl is the S=1 spin system on
the deformed pyrochlore lattice. We per-
formed neutron diffraction measurements
using Ni2(OD)3Cl with the High Energy
Resolution and High Q Resolution Triple-
Axis Spectrometers HER and HQR, re-
spectively, of the Institute for Solid State
Physics, Tokyo University, installed at the
experimental port of JRR-3 (JAEA).

The neutron diffraction pattern unambigu-
ously demonstrates the development of a
long-range antiferromagnetic order. Shown
in Fig. 1 are the neutron diffraction pat-
terns for Ni2(OD)3Cl powder sample at 10
K and 1.5 K, respectively, in which the anti-
ferromagnetic reflection peaks are marked
by the circles and triangles. The two kinds
of magnetic peaks appeared at slightly dif-
ferent temperatures below TN=4 K, as il-
lustrated by the inset plot. The ordering of
Ni2+ spins is clearly of a long range order,
judged from the peak width as compared
with the lattice diffraction peaks.

Therefore, we clearly demonstrated a dy-

namic magnetic order in a new magnetic
material Ni2(OH)3Cl. The short character-
istic fluctuation time of 10-7 s witnessed
by muSR and the long range order nature
evidenced by neutron diffraction present
a challenge to the current understanding
of magnetic ordering. We believe further
studies of Ni2(OH)3Cl engender innova-
tion of our knowledge related to mag-
netism.
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Fig. 1. Fig. 1 Neutron diffraction patterns for
Ni2(OD)3Cl powder sample at 10 K and 1.5 K, re-
spectively.
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