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The generalization of the nuclear fieid theory') 

to include continuum states can shed new light on 

the properties of the coupling between scattering 

(projectile) and nuclear (target) coordinates.

We start by considering a Hamiltonian contain- 

ing a two-body interaction V with vertices involv- 

ing both scattering and bound valence

orbitals. The latter may be assumed to 

contain all the Hartree-Fock contributions while 

the former are solutions of an average distorting 

(optical) potential. Out of all the vertices of V, we 

will consider .those that involve one continuum 

fermion Une in both the initial and final states and 

two bound fermion lines. All other possible terms 

of V are relevant to the inelastic scattering oniy 

through their contributions to the optical potential. 

The effect of the terms under consideration, as 

seen from either the target or the (structureless) 

projectile systems, is that of an external one-body 

operator
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W ithin the field theoretical language the operator 

(1), acting on a product (fermion-boson) space, has 

a fermion and a collective part. This coupling
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Hamiltonian is expressed as
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Use has been made of the forward ( A )  and back- 

ward (jü) RPA amplitudes. The operator creates 

the nth collective (RPA) mode.

The present treatment, when compared with the 

current theories^) of inelastic scattering, show the 

following differences:

1) the coupling is derived from a two-body 

■microscopic interaction and not from the 

dependence of the nuclear radius on the de- 

formation parameters;

2) terms that are not linear in the collective 

variables do not occur in the coupling Ham­

iltonian;

3) within a phenomenologicai treatment an ad- 

ditional fermionic term should be included 

in the calculation of the matrix elements of 

the transition operator;

4) if a microscopic analysis or inelastic scatter­

ing is attempted, formula (2) contains ferm­

ion-boson vertices that allow to bring into 

consideration collective degrees of freedom.
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