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Abstract:

The coupling between the structural  and magnetic properties in the non-centrosymmetric cubic B20 helimagnets with the space group

P213 is of great  interest  during the last  years.

In these compounds a helical (homochiral) structure is stabilized by the Dzyaloshinskii-Moriya interaction (DMI) below Tc. Recently it

has been shown that  the flip of the link between the spin helix chirality and the structural  chirality is  a genetic property of the mixed

compounds T11-xT2xSi/Ge (T1, T2 transition metals). In this experiment we want to investigate the behaviour of the spin helix chirality

in the cubic helimagnetic system Mn1-y(Fe1-xCox)ySi with the concentrations y and x.
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I. INTRODUCTION

The transition metals monosilicides MSi, where M — is Mn, Fe, Co or other atoms of transition
metals, crystallizes with B20-type structure. The lack of inversion symmetry leads to the appear-
ance of antisymmetric Dzyaloshinskii-Moryia (DM) interaction. Together with main ferromagnetic
exchange interaction it stabilizes the helical magnetic order with handedness defined by the sign
of DM constant D [1, 2]. The weakest anisotropic exchange interaction determine the direction of
the helical wave vector along the main axes of the structure. For numerical characterization +1 is
usually contributed to the right-handed chirality and −1 — to the left-handed chirality.

The investigation of magnetic structure of MSi singlecrystals allows one to determine the unique
relationship between the structure, ΓC , and magnetic, γm, chiralities [3–5]. Despite the fact that the
values of the product ΓC × γm for Fe1−xCoxSi, Mn1−xCoxSi and Mn1−xFexSi are already well known
for all x, the investigation of Mn1−y(Fe1−xCox)ySi with different values of x and y is still of a huge
interest.

The structural chirality ΓC of Mn1−y(Fe1−xCox)ySi samples with x ∈ [0.2÷ 0.8] and y ∈ [0.8÷ 1]
grown by Czochralski method was measured with X-ray diffraction.

II. PERFORMED EXPERIMENT

The SANS measurements were carried out with polarized neutrons with a mean wavelength of
λ = 0.6 nm. The Sample-Detector distance was set to cover the scattering vector range Q from 0.05
nm−1 to 0.5 nm−1. The samples were cooled in zero field from T = 300 K to the T = 5 K. The
scattering intensity was measured in magnetic field H ≈ 1.2HC1 for each sample in order to align
the wave vectors of magnetic helices along the direction of magnetic field and perpendicular to the

TABLE I: The values of structural and magnetic chiralities and its product for Mn1−y(Fe1−xCox)ySi.

Compound Structural chirality ΓC Magnetic chirality γm Product ΓC × γm

Fe0.65Co0.35Si −1 +1 −1

Mn0.05(Fe0.5Co0.5)0.95Si +1 −1 −1

Mn0.1(Fe0.6Co0.4)0.9Si +1 −1 −1

Mn0.2(Fe0.7Co0.3)0.8Si −1 +1 −1

Mn0.1(Fe0.7Co0.3)0.9Si +1 −1 −1

Mn0.05(Fe0.7Co0.3)0.95Si +1 −1 −1

Mn0.1(Fe0.8Co0.2)0.9Si +1 −1 −1

Mn0.05(Fe0.8Co0.2)0.95Si −1 +1 −1
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neutron beam. The value of the magnetic chirality was obtained by the comparison of sANS-maps
measured with different direction of neutron polarization.

III. RESULTS

As a result of the experiment the values of magnetic chirality γm for each sample were measured.
The sign of the unique relationship between the chiralities of structure, ΓC , and magnetism, γm, is
presented as product ΓC × γm in Table I.

In summary, the results of the experiment have shown that the value of magnetic chirality always
opposite to the chirality of the structure for all the compounds under study. This research should be
the starting point for further investigations of Mn1−y(Fe1−xCox)ySi compounds with different values
of x and y in order to define the origin of the sign of D inversion in transition metals monosilicides.
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