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Aims

Achievements

Achievements

Role within the SFB / TR 49

Preliminary Work

1. Manipulation of magnon condensates by thermally and
electrically induced non-equilibrium magnetic moments

2. Role of phonon-, magnon- and electron interactions in the
establishing of coherent dynamics in quasi-particle gases

� Influence of electron carried spin currents on the BEC in magnetic│non-
magnetic hybrid structures

� Spin-Seebeck effect induced magnon condensation
� Coherent interactions and particle transfer between magnon and magnon-

phonon condensates
� Magnon BECs at low temperatures: Dependence of condensation scenarios

on efficiencies of magnon-magnon and magnon-phonon scattering
� Magnon-photon condensation in perpendicularly magnetized magnetic films

Transitional dynamics of pumping free BEC of magnons:
verheated and evaporative super-coolingO magnon gas

Thermalization scenarious of parametrically driven magnon gas
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Evaporative supercooling process

Evaporation reduces the average energy
of magnons and magnon gas temperature !
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A8 Theoretical support will be provided by subproject (a) of project A8 (Kopietz),
where the magnon distributions will be calculated microscopically.

A5 The analysis of transient processes in boson condensates will be performed
in cooperation with project A5 (Fleischhauer).

B1 Temperature dependent behaviour of BEC of magnons will be analized in
comparison with quantum spin systems studied in project B1 (Wolf/Lang).
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P of the gaseous magnon phaseopulation
measured when is formed ( = )BEC ε μmin

relative to the magnon density measured
at = 0room-temperature ( )μ
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Magnon gas temperature in the pumped area
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Evolution of gaseous magnons and magnon BEC in a phase space
at the bottom of magnon spectrum
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Explosive electromagnetic radiation by relaxing magnon system
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Spin pumping induced voltage dependencies
for parametrically injected magnons (black squares)

and force excited magnons (gray squares)

Stimulated thermalization

7.3

F
re

qu
en

cy
   

   
   

 (
G

H
z)

pf
/2

q � H
� �

q H⊥

q∥H

Increase in the coherency,
developing against the reduction
of the total number of magnons,
contributes to the ISHE voltage
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