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The spectra of magnons at different conditions have a fundamentally different form. 
They can be characterized by an attractive or repulsive interaction, positive, zero or negative mass.
 
 1. Does our spatially homogeneous coherent state of magnons go beyond the 
Landau-Lifshitz approximation?
2. Can magnons with mass anisotropy be considered a Bose condensate?
3. The traveling spin waves with k = 105  1/cm. 
Can it be considered as Bose condensate or analogue of photon modes in a resonator?
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Magnon BEC and magnon superfluidity in antiferromagnetic 3He-B

4

•June 2022



Critical current and Josephson effect
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Magnon BEC at room temperature
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Atomic BEC

Achieved by lowering the temperature 
below critical at a fixed particle density

Magnon Bose condensation

NC corresponds to a  2.50  magnetization 
deflection in YIG film 

Yu. M. Bunkov, V.  L. Safonov (JMMM) 452, 30 (2018)
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YIG film, magnon excitation

Yu. M. Bunkov, V.  L. Safonov (JMMM) 452, 30 (2018)

3 GHz excitation
Room temperature
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Optical set up

The difference between the frequencies of
 RF and the laser modulation is 12 kHz.

Faraday rotation



Spin Wave modes, small excitation
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BEC mode, high excitation
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MBEC in Hillebrants group

Parametric pumping

Nowik-Boltyk P, Dzyapko O, Demidov V E, 
Berloff N G and  Demokritov S O 

2012 Sci. Rep. 2 482
Hillebrants et all., Nature nanotechnology
 DOI:10.1038/s41565-020-0761-

Red circles in d indicate data obtained with a resolution of 50 MHz; 



Questions

1.  The traveling spin waves with k = 105  1/cm.
Can it be considered as Bose condensate or analogue of photon modes in a resonator?

2. Can magnons with mass anisotropy be considered a Bose condensate?

3. Does our spatially homogeneous coherent state of magnons go beyond the 
Landau-Lifshitz approximation?


