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Geometrically frustrated magnetic mate-
rials show exotic magnetic properties due
to their lattice geometry. In recent years,
we found unconventional magnetic tran-
sitions in a mineral compound clinoata-
camite Cu2(OH)3Cl [1], wherein we fur-
ther observed the coexistence of long-range
antiferromagnetic order and spin fluctua-
tion [2]. It is the first example of the S
= 1/2 (Cu2+) Heisenberg quantum spin
on a pyrochlore lattice and the mother
compound for the“ perfect kagome lat-
tice”ZnCu3Cl2(OH)6 exhibiting spin liq-
uid behaviour [3]. We further found that in
another compound Co2(OH)3Cl with the
Co2+ magnetic ion, a partial FM order co-
exists with spin fluctuation below TC = 10.5
K, [4].

Further, we have found that the
Co2(OH)3Cl can be partially substituted by
a different magnetic ion of Fe2+ to result in
a controlled series of (Co1-xFex)2(OH)3Cl.
By using magnetic measurements and
the microscopic study of muon spin rota-
tion/relaxation we have found this system
has spin glass features but shows muon
spin rotation suggesting a magnetic order
on a microscopic scale[5]. Therefore, we
investigated them further with neutron
diffraction at Hermes, JAEA.

Figure 1 shows the neutron diffraction
spectra for the x=0.5 sample in which spin
glass behaviors and muon spin rotation
were observed. No obvious magnetic re-
flections are present suggesting the absence
of a long range magnetic order. However,
as depicted by the inset plot, a broad peak
can be recognized and a correlation length
of 10 A is estimated. Further, the crystal
structure was refined and it was found that
the substitution of Co by Fe mainly oc-
curred on the kagome lattice planes. These

results show that the existence of mag-
netic clusters in the spin glass system (Co1-
xFex)2(OH)3Cl. The formation of the mag-
netic clusters is thought to be a result of the
preferential substitution.
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Fig. 1. Refinement of the neutron diffraction pat-
terns for (CoFe)2(OH)3Cl at 10 K showing Fe:Co ra-
tios of 0.53:0.47 on the kagome lattice planes and
0.18:0.82 on the triangular lattice planes. The inset
plot shows a broad magnetic peak.
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