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Wave Turbulence Theory

“When in a given physical system a large number
of waves are present, the description of each
individual wave is neither possible nor relevant.
What becomes of physical importance and
practical use are the density and the statistics of
the interacting waves: this is
Wave TurbulenceTheory”

The statistical description of a system of interacting waves is of great importance
in physics:

Gravity Internal waves Bose Einstein Condensate




| The Energy Spectrum |
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Transfer of Energy
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| Wave kinetic equation |
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On energy transfer




Energy transfer: bounds from above
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| Energy transfer: is there growth? |
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Idea of the proof
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| Some preliminary remarks |
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| New Results for irrational tori
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Elements of the proof
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| The 4-waves resonant set for the irrational torus
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| The 4-waves quasiresonant set |
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Ingredients of the proof
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| Remarks on the stability lemma |
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From dispersive equations to wave
kinetic equations

Numerical solutions of the isotropic 3-wave kinetic
equation -
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| From dispersive equations to wave kinetic equations |
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| Can we derive the wave kinetic equation? |
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| Example of a formal derivation of a WKE [
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Mathematical literature: rigorous derivation
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| Recent work by S.-Tran |
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Passing to frequency space |

e wncte to:(nc‘,,\,w")c-/\*:g_L o 53’(
etL-l

T 4

ey S TR s cened) + -+ 5 T

L

0y = 5 (2Tkt)

Wont) e 5 Ul 5% [ Stockastc forwn]

L#OT (k,)
wb (f’) Al L Md;ﬁi(d’wfj ‘{agg Ul\em {Ygoaﬁﬂo
g i w (R,F %
u’/_wﬁk) = —Uowfé) H le @/l = /\x\iog E




St b= AP0 ol Veuwk %efme;au
1 ool

At = waa, ot et £p odll,
¢ Z olle, ofle, %-oaa(m’) V100 ) Wee,) @ () é—(u-k,-uz)ak%,o’f
A)© -

Defctian [ huogoints comelobsonhebiond sty fticen
(j}mm) = J laco* 9{(5(«) f=Co T




| Statement of the main result |
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The difficulties
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| How we dealt with the obstacle{l
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