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Abstract. In this paper, we study the following coupled nonlinear logarithmic Hartree
system 

−∆u+λ1u=µ1

(
− 1

2π
ln|x|∗u2

)
u+ β

(
− 1

2π
ln|x|∗v2

)
u, x∈R2,

−∆v+λ2v=µ2

(
− 1

2π
ln|x|∗v2

)
v+ β

(
− 1

2π
ln|x|∗u2

)
v, x∈R2.

where β,µi,λi (i = 1,2) are positive constants, ∗ denotes the convolution in R2. By
considering the constraint minimum problem on the Nehari manifold, we prove the
existence of ground state solutions for β > 0 large enough. Moreover, we also show
that every positive solution is radially symmetric and decays exponentially.

AMS Subject Classifications: 35A01, 35B09, 35J05, 35J47, 35J50

Chinese Library Classifications: O175.27

Key Words: Hartree system; Logarithmic convolution potential; ground state solution; radial
symmetry.

∗Corresponding author. Email addresses: yafeili0906@163.com (Y. F. Li), pyfang2005@sina.com (Y. F. Peng)

http://www.global-sci.org/jpde/ 61



62 Q. H. He, Y. F. Li and Y. F. Peng/ J. Partial Diff. Eq., 38 (2025), pp. 61-79

1 Introduction

The time-dependent system of coupled nonlinear Hartree system can be written as fol-
lows:{
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(1.1)

where Ψj : R+×RN →C, i is the imaginary unit, µ1,µ2 ̸= 0, and β ̸= 0 is a coupling con-
stant which describes the scattering length of the attractive or repulsive interaction, K(x)
is a response function which possesses information on the mutual interaction between
the particles. This system (1.1) appears in several physical models, for instance binary
mixtures of Bose–Einstein condensates, or the propagation of mutually incoherent wave
packets in nonlinear optics (see [1–4]). And if ones want to know more about the phys-
ical background and mathematical derivation of Hartree’s theory in the case of a single
equation, we refer readers to [5, 6] and the references therein.

It is well-known that (Ψ1(t,x),Ψ2(t,x)) :=(eiλ1tu(x),eiλ2tv(x)) is a solitary wave solu-
tion of system (1.1) if and only if (u,v) solve the following elliptic system{
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(
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(
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(1.2)

If the response function is the delta function, i.e., K(x) = δ(x), then (1.2) turns to the
following coupled nonlinear Schrödinger system{

−∆u+λ1u=µ1u3+βv2u, in RN ,
−∆v+λ2v=µ2v3+βu2v, in RN .

(1.3)

For the system (1.3), there are some significant progress on the multiplicity and properties
of solutions, see [7–16] and the references therein.

One can see that the fundamental solution to the Laplace operator can be denoted as
follows:
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where wN is the volume of the unit ball in RN . If K(x)= ΓN(x) and N ≥ 3, then system
(1.2) can be written as
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(1.4)


