
55Mn NMR spectrum in Mn5Ge3  

Zero-field 55Mn NMR in Mn5 (Ge1-xSix)3 films ( ) at 4.2 K

55Mn NMR spectra from the MnII sublattice 55Mn NMR spectra from the MnI sublattice

55Mn NMR in Mn5 (Ge0.6Si0.4)3   effect of the external magnetic field

In-plane field : MnI site

In-plane magnetic saturation 0.5T 
- very close to that in Mn5Ge3

~(3cos2 -1)

In-plane field: MnII site

Orbital moment :  L = ( L ) - ( L )
No  significant effect of Si on the Mn orbital moment

Si does not change  significantly  the anisotropy of Hyperfine Fields

Experimental tool: 55Mn NMR

Field out-of-plane

Bext <1 T effect of external field is shielded
by the domain structure

Bext > 1T monotonous frequency downshift
of all NMR lines, including MnIInew    magnetic
moments are parallel and ferromagnetically
coupled. 

MnIInew line reveals a new magnetic
moment in some of the 6(g) sites

With increasing Si concentration, the  population of  pristine Mn 
environments drops down and the average magnetic moment 
decreases progessive downshift of the NMR spectra. 

Substitution of Ge with Si gives rise to a new spectrum component 
in the MnII lattice new MnII environments (denoted as Mn ), 
with significantly lower magnetic moment, coexisting with the 
unaltered MnII environments have been identified.

Relative intensity of the MnIInew satellite coincides with a probability
of finding 2 Si nearest neighbors. 

Those MnII atoms that have 2 Si neighbours instead of Ge 
experience a significant drop of the magnetic moment.

No new satellite in the NMR spectrum from the MnI sublattice
these sites experience only the average (background) effect. 

Anisotropy of the orbital moment in all mangenese sites of 
Mn5(GeSi)3 is practically the same as in Mn5Ge3, for all studied
concentrations. 

Substitution of Ge with Si affects primarily the magnetic properties of 
manganese in the 6(g) lattice sites, that are located in the same
plane as Ge/Si

The onset of the low-moment Mn environments at the expense
of pristine Mn is reflected in a progressive drop of the average
saturation magnetic moment with increasing Si concentration and 
can be attributed to a mixing of the 3d electron states of Mn with the
3p electron states of Si atoms. 

Coexistence of Mn and Mn environments in the mixed 
concentration region, indicates that a transition from the FM order 
for x = 0 to AF1 structure for x = 1 represents a first order phase 
transition.


