Stability of standing waves for the nonlinear

Schrodinger equation with critical power nonlinearity
and harmonic potential
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Proposition 1. For any uy € X, there exist 7' = T'(||ug||z) > 0 and a unique solution
u(t) € C([0,T],%) of (NLS) with u(0) = ug satisfying

E(u(t)) = E(u), u(®)|li> = [luollz>, t€[0,T].
00,000000000000000000000000.

Definition 1.  We say that a standing wave solution @, (z) of (NLS) is stable in
Y if for any € > 0 there exists 6 > 0 with the following property: If uy € ¥ satisfies
inf{||up — ¢, ||x : 0 € R} <6, then the solution u(t) of (NLS) with u(0) = uq exists for
all ¢ > 0 and satisfies

supinf{||u(t) — e?p,||x : 0 € R} <e.
)
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Theorem 1. Assume that p = 1+4/n and n > 2. Then there exists w, = w,(n) > 0 such
that the standing wave solution !¢, (x) of (NLS) is stable in ¥4 for any w € (w,, 00).
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Proposition 2. Let 1 < p < 2* =1, n > 2 and 9;(x) be the unique positive radial
solution of (SP0) with w = 1. Then the followings hold.

(i) There exist Cy(n) > 0 and ro(n,p) > 0 such that
|¢~w(7")| < Corf(nfl)/2efr/2

for any r > rq and w > 0.
(ii) Define the linearized operator L, on {v € H*(R") : |z[>v € L*(R*)} by
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L= A+ 1+ 50 —pd) ' (a).
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Let w > 0. Then L,, is invertible and L, : L2(R") — L?(R") is bounded.

(iii)  lim 16 = ¢nlmz, = 0.
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Lemma 1. Let 1 <p < 2*—1. Then we have
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