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We specifically investigate the properties of Self Consistent Random Phase Approximation
(SCRPA) with respect to the Goldstone theorem and ensuing conservation laws, the fullfillement of
which is one of the outstanding aspects of standard RPA theory [1, 2]. We show that it is possible
to restore broken symmetries within the SCRPA applied to the three-level Lipkin model [3–5] We
show that SCRPA indeed can be formulated in such a way that it preserves these properties of
standard RPA [6]. This is to be considered as a strong advantage over other extensions of RPA
[7–11] because SCRPA, though much more demanding numerically than standard RPA, leads to an
(nonlinear) equation of the Schrödinger type which seems to be accessible for a numerical solution.
The restoration of symmetries within SCRPA is directly linked to the consideration of the so-called
”scattering” terms and we discuss their significance in detail. We also show that SCRPA yields
much improved solutions which we will compare with the ones obtained from an exact diagonaliza-
tion. For the two particle case SCRPA even reproduces the exact results. We determine one and
two-body densities as very convergent expansions in terms of the generators of the RPA basis [12].
We show that SCRPA excitations correspond to the heads of some rotational bands in the exact
spectrum.
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