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OUTLINE

 Short description of the GPE
e The effect of a condensate
* Numerical experiments

e Results



THE GROSS-PITAEVSKII EQUATION*
(Defocusing Nonlinear Schroedinger Equation)
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Linear dispersion relation
» Optical waves )
- Bose Einstein condensates w(k) =k

» Superfluid model
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WAVE KINETIC EQUATION AND SOLUTIONS
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STATIONARY NONEQUILIBRIUM SOLUTIONS
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THE BOGOLIUBOV DISPERSION RELATION
Yy=C,+ ¢ ¢ << C,

Co condensate amplitude

¢ fluctuations on the condensate

Three wave system:
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COMPUTATIONAL DETAILS

Pseudo spectral method

Periodic box 2563 with Ax =1

HIGH FREQUENCY DISSIPATION

D=iv,(V)"y(x,t) withn=8, v, =2x107°

FORCING

F =—if Expligp(k,t)] 8Ak <k <11 Ak
F=0 k<8 Akand k=11 Ak



wave-action spectrum
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BOGOLIUBOV DISPERSION RELATION

= | |

Bogoliubov dispersion

-0.5




DISSIPATION AT LOW WAVE NUMBERS
hypoviscosity

D=iv,V)"yp(x,t) withm=8, v, =1x107"
friction

D =iub(k -kwp(x,t) withk =9Ak, u=1x10"*



With hypoviscosity
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DIFFERENT FORCING AMPLITUDES
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ENERGY RATIO
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WITH FRICTION
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SCALE BY SCALE CRITICAL BALANCE
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prediction: n.” ~k~’
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SUMMARY

e Numerical simulations of the GPE in direct
cascade

e Three wave interactions and observation of
the Bogoliubov dispersion relation

* The dissipation mechanism at low wave
number seems to be relevant for direct
cascade

 Two class of power law solutions in the GPE

e Critical balance



