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MnSi problems

1) Crystallographic Handedness and Spin Chirality.

2) Complex nature of the thermal phase transition. 

3) T-P phase diagram: quantum phase transition.

4) H-T phase diagram, appearance of A-phase (k-flop and  

skyrmion lattice).



Crystal structure

B20-type cubic single crystal
Space group P2

1
3

a = 4.55 Å
•4 Me and 4 Si(Ge) atoms are inside a unit cell
positions (u,u,u),  (1/2+u,1/2-u,u),  (1/2-u,-u,1/2+u),
(-u,1/2+u,1/2+u) with uM  n = 0.138 and uS  i = 0.845
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What is structural handedness?

(u,u,u),  (1/2+u,1/2-u,u), 

(1/2-u,-u,1/2+u)  (-u,1/2+u,1/2+u) 

with uMe = 0.138 и uSi = 0.845. 

Si/Ge

Fe/Co/Mn

(u,u,u),  (1/2+u,1/2-u,u), 

(1/2-u,-u,1/2+u)  (-u,1/2+u,1/2+u) 

with uMe = 0.862 и uSi = 0.155. 



Magnetic order in FeGe and MnSi

MnSi

k

1) spiral period 18 nm for MnSi. 

2) S (Me)  0.40  B for MnSi



H-T phase diagram
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Field induced k-flop in MnSi near TC

and skyrmion lattice
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k-flop or Skyrmion lattice?
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longitudinal geometry
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Neutron scattering in MnSi



Skyrmion lattice
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Skyrmions in Thin Films Fe0.5Co0.5Si
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Skyrmions in Thin Films Fe0.5Co0.5Si



Skyrmions in Thin Films FeGe
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A-phase in MnSi: revisited

1) Hexagonal structure is 

insensitive to the

crystal orientation.

2) Hexagonal structure is 

stable in sense of 

(a) translation 

and (b) orientation 

on the scale of sample of 1 cm2,

the wavevector of spiral, cone 

and hexagonal phase 

kS = kC = kH
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Temperature evolution
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Orientational stability: 
orientation of hexagon 

independent on temperature
and magnetic field at given 
field-to crystal geometry 
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H-T phase diagrams
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Thermal phase transition in MnSi
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Conclusion 1
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Conclusion 2

above Tc

cone peak

hexagon peakcone peak

hexagon peak

below Tc

A phase is a structure with coexistence of 

perpendicular and parallel to field modulations
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