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Abstract. In this paper, we study the following coupled nonlinear logarithmic Hartree
system

—Au+AMu=p (—217T1nx| *uz) u+p (—217_[1n|x|*02> u, x€R?,

1 1
—Av+Ayu=1ip <—27T1nx| *vz> v+ B <—27T1nx| *uz) v, xERZ

where B,u;,A; (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 > 0 large enough. Moreover, we also show
that every positive solution is radially symmetric and decays exponentially.
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1 Introduction

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

{—z‘am =AY +pq (K(x)*[¥1]?) Y148 (K(x) = [¥2|*) Y3, (t,x) eRt xRN,

(1.1)
—i0r¥2 = A2 +po (K(x) % [¥2|?) Yo+ B (K(x) % |[¥1 ) Ta, (t,x) ER* xRN,

where ¥;: R* xRN = C, i is the imaginary unit, y1,4p #0, and B #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 (¥1(t,x),¥2(t,x)) := (e"'u(x),e*?'v(x)) is a solitary wave solu-
tion of system (1.1) if and only if (#,v) solve the following elliptic system

{—Au+/\1u:yl(K(x)* u+B(K(x)*v*)u, in RN,

u
— Ao+ A0 = pir (K(x) x0?) 0+ B (K(x) xu?) v, in RN, (12

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

{—Au+)\1u:y1u3+ﬁvzu, in RV, (13)

—Av+Agv = pp0® + Buto, in RN,

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:

~ 5= In(jx), N=2;
Ty(x)= 27T

;‘XF*N/ N>3,

N(N—2)wy =

where wy is the volume of the unit ball in RYN. If K(x) =Ty(x) and N >3, then system
(1.2) can be written as

—Au—Hxlu:yl(/]R Mdy)u—kﬁ(/ﬂ{ Wdy)u, in RN,

v =y N2

—Av+/\zv:yz</]R vz(”dy)v—i—ﬁ(/ﬁ{ uz(y)dy>v, in RN,

M=y Vx=yI N2

(1.4)



