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1. ¥ Name of sample(s) and chemical formula, or compositions including physical form.

Li3COng05

2. EBRAERUER (ERISEKWDEGN -GS, TOEEZIFEBLTIZEL,)
Experimental method and results.  If you failed to conduct experiment as planned, please describe reasons.

We investigate the crystal structure and the magnetic structure of spin system Li3Co,SbOg, where the system
has Co?* ions with spin S=3/2 and is Mott insulator. Similar compound NazC0,SbOg forms the Co? honneycomb
lattice, which is composed of Co,SbOg layers and Na layers, and Co,SbOg layers consist of edge-sharing CoOg
and ShOg octahedra (space group C2/m: monoclinic). Because the ionic radius of Li* ion is significantly smaller
than that of Na* ion, the lattice constant and the Co?**-Co?" distance of Li3Co0,SbOg are shrunk, and interactions
between Co®* spins of LizCo,ShOg are expected to be significantly different from that of NazCo,SbOg. There is
not a report about detailed crystal structure of LizCo,SbOs. We have prepared polycrystalline sample of
Li3sCo,ShOsg, and carried out measurements of the magnetic susceptibility, and specific heat. Although
NasC0,ShOs exhibits the antiferromagnetic transition at Ty =7 K, the behavior of magnetic susceptibility and
specific heat of LizC0,ShOg indicates that the spin system exhibits the ferromagnetic transition at Tc=113K. Note
that the magnetic transition of LizC0,SbO¢ corresponds to a weak ferromagnetic or canted antiferromagnetic
transition according to the behavior of magnetization curves below Tc. It is interesting that the transition




2. BEEAERUHER (DDF) Experimental method and results (continued)

temperature rises to 16 times by
Li-substitution on Na sites. In understanding
this result, determination of the magnetic
the

Li3Co,ShOg brings important information. We

structure  and crystal structure of
investigated to the magnetic structure and the
crystal structure of Li3Co,SbOg by the neutron
powder diffraction measurements using the
iIMATERIA at MLF.

Examples of neutron diffraction profiles of
Li3Co,ShOg taken at various temperatures are
shown in Figs. 1(a)-1(c). We can see the
the

reflections. As a result of preliminary crystal

growth of intensities of magnetic
structure analysis, we obtained the crystal
structure of Li3Co,ShOg shown in Fig. 2(a),
which is similar to that of NazCa,TaOg called
as Fddd structure [1]. It is not honneycomb
lattice. Because there is not a report about
magnetic behavior of the Fddd structure

compounds such as LizCo,TaOg, we interest in

the magnetic behavior and magnetic structure of

Li3COZSb05.

Figure 2(b) shows the magnetic ordering

pattern which can

magnetic scattering intensities of LizC0,SbOg
taken at 4 K. The Co**-moments align parallel to
the b axis (collinear), which is consistent with
the magnetization behavior of magnetic-field

aligned samples.
Li3COZSbO5

The crystal

has the

octahedra and the edge-sharing CoOg octahedra
as shown in Fig. 2(a). The obtained magnetic
structure indicates that the Co®*-moments of the

corner-sharing CoOg octahedra

reproduce the observed

structure of
corner-sharing CoOg
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Fig. 1: (a) Profiles of the neutron diffraction of Li;Co,ShOg
taken at various temperatures. Arrows indicate the magnetic
reflections. (b-c) Profiles of the neutron diffraction of
Li3Co,ShOg plot on the enlarged scale.

(a)

Fig. 2: (a) Schematic figure of the determined crystal
structure of Li3Co0,SbOg which is similar to that of
NazCa,TaOg called as Fddd structure [1]. (b) The magnetic
ordering pattern which can reproduce the observed magnetic
diffraction intensities of Li;C0,SbOg taken at 4 K.

antiferromagnetic and those of the edge-sharing CoOg octahedra align ferromagnetic. However, because we are

not satisfied with fitting, we are going to continue analyzing neutron diffraction data.

[1] H.Yamane et al., Acta Cryst. C 56 (2000) 1177.




