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We investigate the physics of elementary excitations for the so called relativistic scalar plasma
 system. Following the standard many-body procedure we have obtained the RPA equations for this
model by linearizing the TDHFB equations of motion around equilibrium and shown that these
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oscillation modes give one-meson and two-fermion state of the theory. The resulting equations have a

closed solution, from which one can examinate the spectrum of excitation modes. In partticular, our

results indicate existence of bound state for certain region of phase diagram.
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ABSTRACT

We investigate the physics of elementary excitations for the so called relativistic scalar
plasma system. Following the standard many-body procedure we have obtained the RPA
equations for this model by linearizing the TDHFB equations of motion around equilibrium
and shown that these oscillation modes give one-meson and two-fermion state of the theory.
The resulting equations have a closed solution, from which one can examinate the spectrum
of excitation modes. In partticular, our results indicate existence of bound state for certain
region of phase diagram.
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I. INTRODUCTION

In a previous work [1] (hereafter referred to as I) we have presented a framework to in-
vestigate the initial-value problem in the context of interacting fermion-scalar field theories.
The method allows one to obtain a set of self-consistent equations for the expectation values
of linear and bilinear forms of field operators. These dynamical equations acquire the struc-
ture of kinetic type, where the lowest order of the approximation corresponds to the usual
gaussian mean-field approximation (collisionless). As application, we have implemented a
zero-order calculation within the simplest context of relativistic scalar plasma system. We
have shown that the usual prescription of renormalization can also apply to these nonop-
erturbative calculation. In particular, we have obtained a finite expression for the energy
density and the numerical results suggested that the system presents always a single stable
minimum .

In continuation of I we will report in this paper a2 particular application of the renormal-
ized nonlinear obtained the previous publication. We follow here a recent work by Kerman
and Lin [2, 3] in order to investigate the near equilibrium dyna,miqs around the stationary
solution. We shall show that one-meson and two-(quasi)fermion physics can be studied from
the linear approximation of the mean-field equations. In particular, one can solve these
equations in a closed form and find scattering amplitude as well as the conditions for the
two-fermion bound state.

For completeness and notational purpose, we repeate here a few key equations of 1. A
summary of derivation for these equations is shown in Appendix A. For the scalar plasma

model, the dynamics are governed by the hamiltonian

H = fH,
(1.1)
(4m)?
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We use the notation: = [d*z] where ¢ is a spin-1 field while ¢ is a scalar field. The
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