
The conservation law for nonlinear Schrödinger equations with

non-vanishing boundary conditions at spatial infinity
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i∂tu+Δu = λ|u|p−1u, u|t=0 = u0 ( p ≥ 1, λ �= 0 ). (1)
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i∂tu+Δu = f(|u|2)u, u|t=0 = u0 (2)
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∃ρ0 > 0 s.t. |u(x)|2 → ρ0 as |x| → ∞

. f : [0,∞) → R defocusing :

f(ρ0) = 0, f ′(ρ0) > 0.
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i∂tu+Δu = (|u|2 − 1)u, u|t=0 = u0 (3)
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Eρ0 = {u ∈ H1
loc(R

n);∇u ∈ L2(Rn), |u|2 − ρ0 ∈ L2(Rn)}, ρ0 = 1
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f(|u|2)u = χ(Dx)f(|u|2)u+
n∑

j=1

(1− χ(Dx))Pj(Dx)∂xj (f(|u|2)u)

(χ(ξ) Cutoff , Pj(ξ) = iξj/|ξ|2)
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