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Abstract. We prove the existence of stationary states for nonlinear Dirac equations
of the form

i f y»dμφ -Mψ + F(φφ)φ = 0, (E)
μ = 0

where M > 0 and F is a singular self-interaction. In particular, in the model
case where F(s)= —s~Λ, for some 0 < α < 1, and for every ω>M, there exists
a solution of (E) of the form φ(t,x) = eiωtφ(x\ where xo = t and x = (xi,x2>

x3)>
such that φ has compact support. If 0 < α < 1/3, then φ is of class C1. If
1/3 < α < 1, then φ is continuously differentiable, except on some sphere {|x| = R},
where |V<p| is infinite.

1. Introduction

In this paper, we study the existence of stationary states for nonlinear Dirac
equations of the form

i Σ y*W -Mψ + F(φφ)φ = 0. (1.1)
μ = 0

We consider here the case where F is a singular self-interaction.
The notation is the following. ^:R 4 -• C4, dμ = d/dxμ, M is a positive constant,

ΦΦ — (y°Φ> Φ\ where ( , •) is the usual scalar product in C4 and the yμ's are the 4 x 4
matrices of the Pauli-Dirac representation (see [14,15,17,18]), given by


