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Incommensurate Magnetic Phases of the Multiferroic Compound
MnCr,0, Described with the Super-space Formalism
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Introduction

« Nowadays, chromium-based normal spinel
oxides ACr,O, are one of the most studied
materials in the condensed matter community due
to the interplay between its magnetic, electric and
structural properties [1,2].

« In particular, for MnCr,O,, the ground state
magnetic structure is still controversial because
the magnetic structures reported by different
groups and investigated by independent
techniques are inconsistent [|-3].
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% Incommensurate structure = basic structure +
modulations:

A_/I}(x4) = 1\71},0 + X, [1\_/1},,[5 sin(2mnx,) +
+ Mj e cos(27tnx4)]

+« Symmetry operations: space group operations +
phase shifts of modulations. Determined by the
magnetic super-space group.

+«* The magnetic structure of this compound was
reinvestigated by magnetization, specific heat and
neutron diffraction at different temperatures.

« The results suggested that a new magnetic
phase, not previously reported, is developed
under 18 K.

+ The magnetic phases in this sample were:

» Ferrimagnetic order below T =45 K

» Conical spin order with propagation vector

§31= (0.62(1), 0.62(1), 0) below Tg, =20 K

» Conical spin order with propagation vector

Esz = (0.660(3), 0.600(1), 0.200(l)) below
$2

¢ Using the super-space group approach [4], the symmetry of the nuclear and
magnetic structures is determined:
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% Electric polarization P o 7j; X (Si X Sj), also can be expressed as: P o« k X M-~

-zero value of polarization for transverse conical modulations: Q
0 phase: P || (001) 5, =, 5
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] Conclusions
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E +* New magnetic phase, not previously reported, identified under 18 K.
§ « Using SGF, symmetry of nuclear and magnetic structures is
H E determined.
$ 18K : , , .
2 3 < Presence of transverse conical magnetic structures in lower-
i 20K temperature phases implies existence of multiferroicity.
T ¢ Through simple theoretical calculations, we derive the macroscopic
] electric polarization vector for each magnetic phase.
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