
normally observed in BiFeO3-based series upon B-site
doping [18, 33]. No detectible piezoelectric response, as

expected, was found for the y = 0.5 compound representing

the Mn substitution-stabilized orthorhombic phase. Signifi-
cant increase of the average grain size (from *1 lm for

y = 0 to *10 lm for Mn-enriched samples) takes place in

the system upon the Mn substitution (Fig. 3). Taking into
account that tip condition and surface contact can dramati-

cally affect contrast in PFM measurements, the conclusions
regarding compositional evolution of the local ferroelectric

behavior in the Bi0.9Ca0.1Fe1-yMnyO3 system were made

after analysis of several tens of scans obtained with the same
settings and close condition of the tips used.

In accordance with the results of the previous study of the

Bi1-xCaxFeO3-x/2 series [20], the field dependence of mag-
netization obtained for the y = 0 compound at room tem-

perature demonstrates a weak ferromagnetic behavior with a

remanent magnetization of 0.134 emu/g (Fig. 4). Manganese
substitution leads to a dramatic change of the magnetic state.

Indeed, the Mn-containing y C 0.2 compounds exhibit

practically linear M(H) dependences with a vanishingly small
remanent magnetization (Fig. 4) expected for antiferromag-

netic phase of BiFeO3 (the negligible remanence can be

associated with a local suppression of the long-range antifer-
romagnetic order near extended lattice defects) [13]. Fol-

lowing the decrease of the Neel temperature taking place in

BiFeO3-based series with increasing Mn concentration [15,
36], the apparent remanent magnetization of the y C 0.2

samples gradually decreases from 0.004 emu/g for y = 0.2 to
0.0004 emu/g for y = 0.4 (inset in Fig. 4). A noticeable

change in the rate of the decrease occurs around y = 0.1.

Although the intermediate y = 0.1 compound maintains a
dominant antiferromagnetic behavior, it exhibits a relatively

high (compared with the 0.2 B y B 0.4 samples) remanent

magnetization of 0.013 emu/g (Fig. 4). This behavior corre-
lates with a compositional evolution of the lattice parameters

in the Bi0.9Ca0.1Fe1-yMnyO3 series demonstrating a deviation

from the Vegard’s law (that can be understood as arising from
incomplete removal of oxygen vacancies) around y = 0.1

(Fig. 2a).

Fig. 3 Typical piezoresponse force microscopy images of the Bi0.9Ca0.1Fe1-yMnyO3 ceramics
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