Energy cascades for resonant nonlinear Schrodinger equations
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Definition 1 Let k be a fixed integer. For j € Z, we set a1,j, asj, as; and oy ; as follows:
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We set
R ={am,;|j€Z, 0<j<L},
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Theorem 1 Let s > 1 be a fized number, and let v > 0 be a fized small number. Let k and L be large
numbers such that L > v=¢ for some ¢ > 0. There exist a smooth global solution u(t) to (1) such that

for [t] < (log(1/v))/v?,

u(t,z) = Z ug,, (t,z) +e(t, x), (2)
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where ur  is whose Fourier modes is supported on the frequency region R, so that
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where K(t) ~ sin(Arctan—tz). Moreover the error term e(t) associated with the expression in (2)

satisfies that
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