
Fig.1 Normalized spectrums of the 500x250nm permalloy 

ellipse under action of perpendicular pumping for different 

pumping powers. 
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Bose-Einstein condensation of magnons is fundamental effect, originating from the nature of 

magnetic system. It was obtained in YIG films under parametric pumping at room temperature [1]. 

Somewhat similar behavior was observed much earlier, in 1981 in experiments with parametric 

spin-wave excitation in YIG films [2]. In both cases formation of secondary spin-wave group at the 

bottom of spectrum was observed. Finally, in 2011 such effects was detected in nanosized 

permalloy elements [3]. We believe that all these results have common nature and manifest BEC 

formation in all mentioned systems. 

In our investigation we 

considered nanosized permalloy 

ellipses with lateral sizes varying 

from 120x60nm up to 1000x500nm. 

Dynamic of the system was 

analyzed using OOMMF and 

Semargl software packages. 

Fig.1 shows spectrum of 

excitation of 500x250nm permalloy 

ellipse under action of 

perpendicular pumping of 

frequency 9.8GHz for different 

pumping powers. As one can see, 

with increase of the pumping power 

peak at the bottom of the spectrum 

forms. Moreover formation of this 

peak is accompanied by appearance 

of satellite peak at the 2 p Bottom   

where 
p  is the pumping frequency, 

Bottom  frequency of the lowest order mode of the spin-wave spectrum. This clearly indicates that 

bose gas in magnetic system could not be considered as ideal gas, four-wave processes clearly play 

important role in BEC formation. These processes play governing role in nonlinear interaction in 

magnetics, particularly in so-called S-theory of parametric generation [4]. They also lead to the 

“thermalization” of pumped magnons in a system. 

 In conclusion we have investigated a BEC formation in magnetic nanosamples under action 

of parametric pumping. Governing role of four-wave interaction in these processes was shown. 
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