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Crystal
 

structure



 

B20-type cubic


 

Space
 

group
 

P21
 

3,      a ≈
 

4.6
 

Å
• 4 Me

 
and

 
4 Si

 
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

 
uMn

 

= 0.138 and
 

uSi
 

= 0.845

Si

Me

Bòren, 1933
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What is structural chirality?
(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. 



1. H-T and T-P phase diagrams
[1] Y. Ishikawa, G. Shirane, J.A. Tarvin, M. Kohgi,
Phys.Rev.B 16 (1977) 4956.
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Driving
 

forces
 

in
 

magnetic
 

system
 

of
 

MnSi.

k-dependent part of the classical energy [P.Bak, M.H.Jensen, J.Phys. C13 (1980) L881.]
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Driving
 

forces
 

in
 

magnetic
 

system
 

of
 

MnSi.

Bak-Jensen model: 
k = S2D0
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SD0
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SD0

 

/A 

(iii)
 

if
 

D0  < 0 then  left-handed spiral
 

& if D0  > 0 then right-
handed spiral 

(iv) Direction of
 

k is not fixed by the Dzialoshinskii
 

interaction.
It is the anisotropic

 
exchange

 
(S2 F/2) ci
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(ai
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+ bi

 

2), which 
does !!!
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magnetic
 

system
 

of
 

MnSi.
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Magnetic order in Fe1-x
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A k2

 

= g B

 

HC2 критическое
 

поля
 перехода

 
в
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фазу
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поле

S.V. Grigoriev, S.V. Maleyev, A.I. Okorokov,
Yu. O. Chetverikov, P. Böni, R. Georgii, 

D. Lamago, H. Eckerlebe
 

and K. Pranzas, 
Phys.Rev. B, v.74, (2006) 214414 



Параметры
 

магнитной
 

системы
 Fe1-x

 

Cox
 

Si
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S.V. Grigoriev, S.V. Maleyev, 
V.A. Dyadkin, D.Menzel,  
J. Schoenes, H. Eckerlebe, 
Phys.Rev. B, v.76, (2007) 092407 

S.V. Grigoriev, V.A. Dyadkin, 
D.Menzel, J. Schoenes, 
Yu.O. Chetverikov, 
H. Eckerlebe, S.V. Maleyev,  
Phys.Rev. B, v.76, (2007) 
224424 



Параметры
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Константа
 

Дзялошинского-
 

сколько
 

это
 

для
 кристаллов

 
этого

 
типа

 
P21

 

3 ?
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Crystal chirality
 

and magnetic chirality
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Critical temperature TC
 

in 
Mn1-x

 
Fex

 
Ge
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Susceptibility measurements
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Maps of small angle neutron scattering intensity at low temperatures T ≈
 

10 K.

x = 0.0 

Small angle neutron scattering on 
the powder samples Mn1-x

 

Fex
 

Ge
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Critical temperature TC
 

and spiral 
wavevector

 
k in Mn1-x

 
Fex

 
Ge

0.0 0.2 0.4 0.6 0.8 1.0
0

50

100

150

200

250

300

 x

Paramagnet

T C
 (K

)

Spiral
kS

The wavevector
 

k = 0, TC

 

= 240 K!!! 
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Additional experimental proof
arXiv.org

 
> cond-mat

 
> arXiv:1302.2319

NATURE NANOTECHNOLOGY
Skyrmions

 
with

 
varying

 
size

 
and

 
helicity

 
in

 
composition-spread

 helimagnetic
 

alloys
 

Mn1−x

 

Fex

 

Ge
K. Shibata, X. Z. Yu, T. Hara, D. Morikawa, N. Kanazawa, K. Kimoto, S. 

Ishiwata, Y. Matsui, Y. Tokura

Lorentz
 

transmission
 

electron
 

microscopy

http://arxiv.org/
http://arxiv.org/list/cond-mat/recent
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Lorentz
 

transmission
 

electron
 

microscopy Results

NATURE NANOTECHNOLOGY, K. Shibata, et al

http://arxiv.org/find/cond-mat/1/au:+Shibata_K/0/1/0/all/0/1


Magnetic ordering  in Fe1-x
 

Cox
 

Ge
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Small angle neutron scattering on 
the powder samples Fe1-x

 

Cox
 

Ge
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The wavevector
 

k = 0, TC

 

= 140 K!!! 
The system transforms to ferromagnet

 
as well !

Critical temperature TC
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Ge
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Driving interactions of the 
magnetic system 
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Выводы
•

 
Рост

 
J при

 
x 

 
xc

 

противоречит
 плавному

 
уменьшению

 
TC

 

в этих
 кристаллах. Что происходит с J?

•
 

Константа
 

Дзялошинского
 

остается
 константой

 
во

 
всем

 
диапазоне

 концентраций
 

x, но
 

меняет
 

знак
 

при
x =

 
xc

 

. При
 

этом
 

она
 

равна
 

этой
 

же
 величине

 
в

 
MnSi

 
и

 
Fe1-x

 

Cox
 

Si. 
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