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VIRIAL IDENTITIES FOR NONLINEAR SCHRÖDINGER EQUATIONS

WITH A CRITICAL COEFFICIENT INVERSE–SQUARE POTENTIAL

TOSHIYUKI SUZUKI

Abstract. Virial identities for nonlinear Schrödinger equations with some strongly singular po-
tential (a|x|−2 ) are established. Here if a = a(N) :=−(N−2)2/4 , then Pa(N) :=−Δ+a(N)|x|−2

is nonnegative selfadjoint in the sense of Friedrichs extension. But the energy class D((1 +
Pa(N))1/2) does not coincide with H1(RN ) . Thus justification of the virial identities has a lot of
difficulties. The identities can be applicable for showing blow-up in finite time and for proving
the existence of scattering states.
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equations, J. Math.Ṗhys. 18 (1977), 1794–1797.

[6] N. HAYASHI, T. OZAWA, Scattering theory in the weighted L2(Rn) spaces for some Schrödinger
equations, Ann. Inst. Henri Poincaré 48 (1988), 17–37.
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