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In this talk, we consider large time behavior of solutions to nonlinear Schrödinger equation

(NLS) i∂tu+∆u = F (u).

Here, (t, x) ∈ R1+3 and u = u(t, x) is a complex-valued unknown function. We suppose that
the nonlinearity F is homogeneous of degree 1 + 2/3, that is, F satisfies

F (λu) = λ1+ 2
3F (u)

for any u ∈ C and λ > 0. A typical example is F (u) = µ|u|p−1u (µ ∈ R \ {0}). The exponent
p = 1 + 2/d is known as the critical in the sense of long time behavior of the solution in Rd.
In [2], Masaki and Miyazaki considered the problem in one and two dimensions and gave a
sufficient condition on the nonlinearity for that the corresponding equation admits a solution
that behaves like a free solution with or without a logarithmic phase correction. Their argument
is based on Fourier series expansion of the nonlinearity into a sum of a resonant part and a
harmless non-resonant part. We here focus on the study of the three-dimensional case, in
which it is required that a solution converges to a given asymptotic profile with a faster rate
than in the lower dimensional cases. To obtain the necessary convergence rate, we employ
the end-point Strichartz estimate and modify a time-dependent regularizing operator which is
introduced in [2]. This regularizing operator is a development of one firstly used in Hayashi-
Wang-Naumkin [1]. Moreover, we present a candidate of the second asymptotic profile to the
solution, which is originally found in Moriyama-Tonegawa-Tsutsumi [4].
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