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Motivation

I Experiment: BEC of pumped magnons at room temperatur in

thin �lms of YIG1

I Dispersion of thin YIG �lms has two generated minima at

�nite momenta ±q
I BEC observed at ±q

1
O. Dzyapko et al. '07



Hamiltonian

Dilute Bose gas with parametric pumping
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Which modes can condense?



Euclidean action
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Notation
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Symmetrized vertices, for example

Γ3 (1a, 2a, 3a) = Γaaa

1;23



BEC

Fields of condensed modes have �nite expectation values

〈Φσk 〉 = φσk

Shifting �elds by expectation values

Φσk = φσk + δΦσk
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BEC at k = 0

Consider φσk =
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BEC at q

Momenta conservation couples momenta multiple to q
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All integer multiples of q have to condense!



Real space BEC

If many ψσ
n
contribute with same order of magnitude, BEC localized at sides of

1-dim lattice with spacing 2π/ |q|

BEC resembles liquid-solid transition



Magnons in YIG

I E�ective Hamiltonian for

magnons in YIG has the

before discussed form

I Quadratic U (1) symmetry

breaking terms due to paral-

lel pumping

I Vertices studied by A. Kreisel

et al. '09

I Dispersion has two degener-

ated minima at ±q



Magnons in YIG

I Three-point vertices

V
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= 0 at k = n · q
⇒ only components with odd

multiples of q have to be

�nite

I system of equations truncated

at n = 9 for nummerical cal-

culations

I �rst Fourier component dom-

inant



Conclusion

I Due to the time-independent Gross-Pitaeskii equation, all

Fouier components of the BEC with momentum multiple to

the lowest momentum has to be �nite in generic interactions

I In the case of YIG, only the odd multiples condense and the

Fourier components decay rapidly
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