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Abstract. In this paper, we establish the existence of positive ground state so-
lutions for a class of mixed Schrodinger systems with concave-convex nonlin-
earities in IR?, that is

— Oy U+ (—A);u+/\1u =uuP 4 Briui 1o,
—0xx 0+ (—A)jut+A0= o011+ Brouno 1

subject to the L2-norm constraints
2 _ 2 _
/Rzu dxdy=a, /}sz dxdy=b,

where (x,y) €ER?, u,v>0,s€(1/2,1), pi1, 42, >0, r1,72>1, the prescribed masses
a,b>0, and the parameters Ay,A, appear as Lagrange multipliers. Moreover,
the exponents p,q,r1+r; satisfy 2(1+3s)/(1+s) < p,q,r1+712 <25, where 2, =
2(14s)/(1—s). To obtain our main existence results, we employ variational
techniques such as the mountain pass theorem, the Pohozaev manifold, Steiner
rearrangement, and others, consolidating the works [ Jeanjean et al., Nonlinear
Differ. Equ. Appl. 31 (2024)].
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1 Introduction

In recent years, nonlinear fractional Schrodinger equations have attracted consid-
erable attention due to their wide-ranging applications in fields such as nonlinear
optics, ecology, biology, and fractional quantum mechanics. Among these, the
mixed Schroédinger operator

L=—3u+(—A);

has emerged as a critical tool in understanding anisotropic diffusion phenomena
and other complex systems. For more details about operator £, we refer to [5].
The work by Esfahani and Esfahani [5] provides a foundational framework for
this study by analyzing equations of the form

w+(—A);w+(=A)yw=f(w), (xy)eR"xR", (1.1)

where s€(0,1) and m,n€IN. Here, the fractional Laplacian (—A)3, defined (up to
a normalizing constant C, s) as

w(x,y)—w(z,
(~A)w(xy)=Cas PV, | (|xy_>z|n+(25 Y g,
describes fractional diffusion in the x-direction, while the operator (—A),w ac-
counts for classical Laplacian effects in the y-direction. The nonlinearity f &
C!(R,RR) is assumed to satisfy subcritical growth conditions, without Ambrosetti-
Rabinowitz condition.

The operator £ has significant implications in modeling anisotropic diffusion,
particularly in stochastic processes such as Brownian motion and Lévy-It6 pro-
cesses, where directional sensitivity plays a vital role. These systems exhibit dif-
tusion behavior that is not uniform in all directions, providing a mathematical
representation of real-world scenarios involving non-isotropic movement.

Additionally, fractional operators are essential in describing systems with
long-range interactions. For instance, the fractional Laplacian (—d,)°, defined
via its Fourier transform as

F(Dyu) (§)=62/*F(u)(C),



