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Magnetic order in MnSi

Spin spiral with 
period 18 nm

and 
S (Me) = 0.40  B

[1] Y. Ishikawa, G. Shirane, J.A. Tarvin, M. Kohgi,
Phys.Rev.B 16 (1977) 4956.
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The thermal phase transition in MnSi
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Small angle neutron diffraction 
experiment on MnSi single crystal
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Screen shot of the 
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picture from MnSi
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Intensity of the scattering at q || P0

I(q) = (I(q,P0) + I(q,-P0)) 

Data analysis: q-dependence

Polarization of the scattering at q || P0

at T = TC + 0.3 K.
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T = TC – 0.1K
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Polarized SANS maps
 - dependence of (a) amplitude of scattering 

and  (b) inverse correlation length.

Data analysis: temperature dependence
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Thermal phase transition in MnSi
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Thermal phase transition in Mn1-yFeySi
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Magnetic order in Mn1-yFeySi
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Thermal phase transition in Mn1-yFeySi
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(x-T) phase diagram in Mn1-yFeySi
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Short-range order beyond the QCP
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Short-range order beyond the QCP
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Analysis of the polarized SANS data gives 
(i) the position of the peak  ≡ helix wavevector k;
(ii) the width of the peak ≡ the coherent length of the helix fluctuation;
(iii) polarization of the peak ≡ the chirality of the fluctuation.
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Short-range order beyond the QCP
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The driving force of QPT in Mn1-yFeySi

Hall resistivity ρH(T,B) for pure MnSi and Mn1-yFeySi 

Hall constant RH and 
AHE coefficient S1

for Mn1-yFeySi 

The important finding appears from the OHE sign
inversion detected at Fe content xR ≈ 0.115. This fact
points to the competing electron and hole contributions
to charge transport in Mn1 −xFexSi.
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The driving force of QPT in Mn1-yFeySi
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Conclusion

(1) The experiments has revealed the
relationship of the transport anomalies to the
QC transition between LRO and SRO phases.

(2) As long as the exchange energies are tuned
via the RKKY mechanism, the change of
electron and hole concentrations may be
considered as a microscopic driving force for
QC in Mn1−xFexSi.

(3) In Heisenberg paradigm RKKY exchange
defines J1, J2, J3 parameters, which may be
tuned by variation of the electron
concentration.
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