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1. introduction

We consider the pseudo-relativistic equation
ihop) = (V —h2c2A + m2c* — mc® )y — N (), (1.1)

where
Y=9¢(t,z):RxR" = C

is the wave function, n > 1 is the space dimension, # is the reduced Planck constant,
¢ > 0 denotes the speed of light and m > 0 represents the particle mass. The operator
V—h2c2A + m?c* is defined as the Fourier multiplier with symbol /fA2c?|€|?2 + m2c.
The nonlinear term N (1)) is assumed to be either of the power-type

N@) = [p[P~?y

or of the Hartree-type

N @) = (27" * [9)y

The equation (1.1) is referred as the pseudo-relativistic nonlinear Schrédinger equation
(NLS) (or nonlinear Hartree equation (NLH), respectively) when the nonlinearity is of
the power-type (or the Hartree-type, respectively). Throughout the paper, we always
assume that

nZland2<p<%

(we set % = oo when n = 1) for the power-type nonlinearity, which makes N '(u) be
H'/?(R™) subcritical, while we assume that n = 3 when we refer A'(u) to the Hartree
nonlinearity.

This model is considered as a relativistic correction to the nonrelativistic counterpart,
because by the Taylor series expansion of the symbol

R2le2 R2IE12 R4l
VR2e2|€12 + m2ct — mc? :mc2( 1+ <] —1) = €7 _ 7] +---,(1.2)
2 Sm3c2

m2c 2m

the nonrelativistic equation

h2
ihop) = —— A — 1.3
RO = — A~ N () (1.3
formally approximates the equation (1.1) in the nonrelativistic regime

Ip| = Rl¢] < me.
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