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We establish the well-posedness of Cauchy problems and show the smoothing effect of
solutions foreach0 < y <nand0 <6 < 1.
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1. Introduction

In this paper, we consider two types of Schrédinger equations:

. _ : 1+n
{mr + Au=Vi(wu inR™, (1.1)

u(0) = ¢ inR",
k =1, 2, where
Vi) = X7 % Oalul® + 22 Vul?),  Va(u) = x| % IV P ul®),

0<y <n,n>1,0<8 < 1andAq, A, A are nonzero real numbers. Here | V|® denotes (—A)%.These equations are called
as D-Hartree equations.

The equation with A, = 0or § = 0 and y = 1 is called the Hartree one which shows the single-particle description of
Coulombic many body systems in three space dimensions. In the density functional theory a more effective description has
been studied for the system whose Hamiltonian # is defined by —A + Vey + Vi + V.. Here we normalized the physical
quantity i, m by unity. Ve is the external potential, Vy is the usual Hartree potential and V. is the exchange-correlation (xc)
potential. If we consider dynamics of the system without an external potential, that is Vey, = 0 and let v = (¢, x) be the

wavefunction of a single particle, then heuristically the function 1 satisfies that iy, = F#y, where Vy = A ng ‘ﬁ(’ﬁyy)‘ dy,p =

[|? and V,. is given by the formula

X,
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* D-Hartree equations.
* Corresponding author. Tel.: +82 63 270 3376; fax: +82 63 270 3363.
E-mail addresses: changocho@jbnu.ac.kr (Y. Cho), shklee@snu.ac.kr (S. Lee), txozawa@waseda.jp (T. Ozawa).

0362-546X/$ - see front matter © 2010 Elsevier Ltd. All rights reserved.
doi:10.1016/j.na.2010.11.015


http://dx.doi.org/10.1016/j.na.2010.11.015
http://www.elsevier.com/locate/na
http://www.elsevier.com/locate/na
mailto:changocho@jbnu.ac.kr
mailto:shklee@snu.ac.kr
mailto:txozawa@waseda.jp
http://dx.doi.org/10.1016/j.na.2010.11.015

