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

1. 5X% Name of sample(s) and chemical formula, or compositions including physical form.

Powder samples of:
SrTiOs
SrTio.98MNo.0203
Sro.95La0.05TiO3
Sro.95L.a0.05 Tl0.9sMN0.0203

2. ERAERUVER EBRISEWIGEISEE. TOEAFIEBRL TZELY, )
Experimental method and results. If you failed to conduct experiment as planned, please describe reasons.

SrTiOz is known as an incipient ferroelectric material which is characterized by a soft TO phonon at
the I' point. In addition, it shows a cubic to tetragonal structure transition at 105 K, which is caused by
antiferrodistortive distortions of TiOgs octahedra characterized by softening of a phonon mode at the R
point. Recently it was found that a few percent co-doping of electrons (substitution of Sr?* by La®*) and
Mn ions in SrTiOs reduces the thermal conductivity substantially at room temperature (RT) [1]. One of
the possible effects of the co-doping is that Jahn-Teller (JT) active Mn3* ions are created. The local JT
distortions may couple with the inherent structural instability of SrTiOs, and obstruct heat flow.
Accordingly, we performed a powder neutron diffraction study of doped SrTiOs to study their crystal
structures.

Powder samples of SrTiOs, SrTio.0sMno.0203, SrogslaocoesTiOs, and Srogslao.os Tio.esMno.0203 were
prepared by crushing their single crystals grown by the floating-zone method. Each sample is about 5 g
in weight. The measurements were performed at room temperature, and measurement time is about 5

hours for SrTiO3z and 2.5 hours for each of the other three samples.




2. ERAZERUVHER (DDEF) Experimental method and results (continued)

Figure 1 shows powder diffraction patterns of SrTiOz and Sro.gs5L.a0.05 Tio.98MnNo.0203, and the results of
their Rietveld refinements using Z-Rietveld. All the four samples measured in the present study were
successfully refined with the cubic crystal structure (space group Pm-3m). However, the R-factor for
Sro.95La0.05Tio.9sMno.0203 (4.5%) is larger than those for the other three samples (3.5-3.7%), which
suggests that the true crystal structure of Srg.gsLao.osTio.esMNo.0203 has some deviation from the Pm-3m
symmetry. Then, we checked whether superlattice peaks characterizing the low-temperature tetragonal
structure of SrTiOs (space group 14/mcm) appear in Sro.gsLao.osTio.ssMNo.0203, but we did not observe
any of this type of superlattice peaks within the statistics of the present data. Therefore, we found no
observable difference in the average crystal structure between the four samples. On the other hand, if
we look into the pair distribution function (PDF) profiles derived from the powder patterns, we found that
only the profile for Sro.9sLa0.05Tio.ssMno.0203 shows a shoulder at r ~ 2.1 A in the peak corresponding to
the Ti-O bond length at r = 1.9 A (Fig. 2). We should note that this r value of the shoulder is quite similar
to the value of the long Mn-O bond in the Jahn-Teller distorted Mn3*Og octahedra in LaMnOs [2]. We are
trying more detailed analysis of the PDF profiles.
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Fig. 1. Powder diffraction patterns and their Rietveld refinements for (a) SrTiOs and (b)
Sro.95L.a0.05Ti0.98MnN0.0203.
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Fig. 2. (@) PDF profiles for SrTiOz (STO), SrTio.esMno.0203 (STMO), Sro.gsLaoosTiOz (SLTO), and
Sro.95L.a0.05Tio.98MnNo.0203 (SLTMO) around the Ti-O bond length. (b) PDF profile for Sro.gsLao.osTio.0sMo.020s.
Solid line shows a fit to two Gaussians.
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