
1 Supporting Information

1.1 Relative density

Figure S1: Relative density of sintered BaTiO3 ceramic pellets as a function
of Mn-doping concentration. The density was determined via the Archimedes
method. The density decreases slightly with increasing Mn-concentration.
No lower density than 94 % of the theoretical density was observed. Open
and filled symbols correspond to different samples measured.
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1.2 Temperature-dependent Permittivity

Figure S2: Real part of the permittivity ε’ as a function of temperature during
the heating cycle for untreated Mn-doped BaTiO3 ceramic samples. All
samples were measured with Pt electrodes and a heating rate of 2 K/min. The
measurements were conducted on a Hewlett Packard 4284A Precision LCR-
Meter (Hewlett Packard Enterprise,USA). The Curie point shifts slightly to
lower temperatures and the maximum permittivity decreases with increasing
Mn-doping concentration.
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1.3 Temperature-dependent conductivity

Figure S3: Temperature-dependent conductivity of intentionally undoped,
0.05 wt % and 0.1 wt % Mn-doped BaTiO3.The samples were reduced for at
least 12 h at 1100 ◦C in 5 % H2/95 % Ar and quenched back to room tem-
perature by a fan. Temperature-dependent conductivity measurements were
conducted with a heating ramp of 2.5 K/min and a cooling ramp of 5 K/min
in 7.5 % O2/92.5 % N2. A hysteresis behavior is observed which is most likely
attributed to the phase transition. For reduced undoped BaTiO3 a phase
transition temperature of approximately 118 ◦C was determined as indicated
by the dashed line. Comparable measurements for 0.05 wt % and 0.1 wt %
Mn-doped samples revealed phase transition temperatures of approximately
110 ◦C and 102 ◦C, respectively.
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1.4 XRD pattern of the calcined powder

Figure S4: XRD pattern of the calcined powder of intentionally undoped,
0.05 wt %, 0.1 wt % and 0.5 wt % Mn-doped BaTiO3 are displayed in the up-
per panel. The pattern were recorded by a D8 Advance diffractometer from
Bruker AXS with Cu Kα radiation filtered by a Sol-X detector. The reflec-
tion marked with * at 30.22 ◦ corresponds to an artificial tungsten reflex,
which results from the X-ray tube. In the lower panel the powder diffrac-
tion pattern of BTO [01-082-1175] - hex. - P63/mmc (blue), ICSD collection
code: 075240 and BTO [01-081-2201] - tetr. - P4mm (black), ICSD collec-
tion code: 073642 are displayed. The powder diffraction pattern are only
used for phase assignment, as an accurate determination of the lattice con-
stants by exclusively using the powder diffraction patterns is not possible
without Rietveld refinement. The reflections of the undoped and 0.05 wt %
doped samples correspond to the pure tetragonal perovskite phase, while a
small amount of secondary hexagonal phase is observed for the 0.1 wt % and
0.5 wt % Mn-doped BaTiO3 samples.
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1.5 Scanning electron microscopy pictures of a reduced
0.5 wt % BaTiO3

Figure S5: Scanning electron microscopy (SEM) pictures of a reduced
0.5 wt % BaTiO3 sample conducted with a Philips XL30-FEG. The sample
was reduced for at least 12 h at 1100 ◦C in 5 % H2/95 % Ar and quenched
back to room temperature by a fan. The surface was polished with 6µm dia-
mond paste finish before reduction. An acceleration voltage of 10 kV, a spot
size of 4 and a magnification of 2500 x (top) and 5000 x (bottom) were used.
The measurement was preformed at a pressure lower than 10−6 mbar. After
reduction small structures with a size of approximately 1µm are observed on
the surface.
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1.6 Charge Carrier Concentrations

The concentrations of holes h, electrons e, doubly-charged oxygen vacan-
cies V••

O , and singly- and doubly-charged Mn dopants MnTi’/MnTi” depend
on the Fermi level according to:
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where NCB,VB are the effective densities of states in the conduction and va-
lence band are obtained from the expression for parabolic energy band shapes
for the non-degenerated state using effective masses for electrons of m∗

e = 5
me and holes of m∗

h = me [1]. gA,D are the ground state degeneracies for
acceptor and donor levels and taken to be 4 and 2, respectively [2]. For the
charge transition levels for the Mn acceptors and the oxygen vacancies we
have used EA1−EVB = 1.9 eV, EA2−EVB = 1.3 eV [3] and ED−EVB = 3, 0 eV
[4, 5].
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