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Please report your samples, experimental method and results, discussion and conclusions. Please add figures and
tables for better explanation.

1. 58# Name of sample(s) and chemical formula, or compositions including physical form.

Powder sample of "Li-enriched 'LiMn,0,

2. ERAERVER (RRIIEAWIENT-HE . TOEHZLRL TS, )
Experimental method and results. If you failed to conduct experiment as planned, please describe reasons.

LiMn,O,4 exhibits a structural phase transition from cubic structure with space group Fd3-m to orthorhombic
structure with Fddd at around 260K with decreasing temperature. In the orthorhombic phase, the system is in
the charge ordering state because inequivalent Mn sites with the valences of +3 and +4 arrange periodically [1].
However, even in the cubic phase, the electrical resistivity is not metallic although all Mn atoms are equivalent
and their valence is +3.5[2].  These results suggest that the valence electron of Mn site is localized like a glass
and the arrangement of Mn** and Mn** has only short range periodicity in the cubic phase. ~Actually, atomic
pair distribution function (PDF) of 'LiMn,0, in cubic phase (at 300K) obtained at NOVA, can be reproduced by
orthorhombic structure with Mn** and Mn**, supporting above suggestion [3].

In this beam time, we have performed powder neutron diffraction measurements on 7LiMn204 at above 300K in
order to investigate the temperature (T) development of the orthorhombic local lattice distortion caused by the
localization of valence electron with the short range periodicity. Fig. 1 shows the temperature dependence of
PDF in the temperature region of 200 < T < 450K. The data at 200K is obtained at IMATERIA. The shape of
the PDF is almost independent of T. Mn-O distances averaged in five kinds of inequivalent MnOg octahedra
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2. EEAERUEER (DDF) Experimental method and results (continued)

which are estimated by the local structural analysis on the PDF is also independent of T as shown in Fig. 2,
indicating that the local lattice distortion and the distribution of the electrons localized at Mn sites are almost

independent of T, in the whole T-region including the orthorhombic phase at low temperature.

[1] Rodriguez-Caravajal et al. Rhys. Rev. Lett. 81 (1998) 4660.
[2] for example, Sugiyama et al. J. Phys. : Condens. Matter 9 (1997) 1729.

[3] Kodama et al. J. Phys. Soc. Jpn. 82 (2013) 094601.
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