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The excitation of spin-isospin pionlike levels1 and the 0+-»0* 
transition3'3 have been of recent interest. In a nonrelativistic framework, 
such transitions are only sensitive to the longitudinal part of the nuclear 
spin response. This is particularly important since1 the transverse spin 
channel is not sensitive to the details of the theoretical input. 

In this work we examine the 0+-»0" transition in 40Ca, which allows for 
a study of the effects of finite geometry in the nuclear response and for a 
comparison with smaller nuclei.4 The reaction transition amplitude is 
discussed in 3. The particle-hole interaction used In the calculations 
consists of a one-plon exchange and a spin-isospin g' term to describe 
phenomenologically the short range forces and correlations, using the 
Landau-Higdal approach.' The p meson exchange, which is important for J>0 
excitations,5 does not participate in the 0+-»0" case. In addition to 
nucleon-hole, A isobar-hole configurations are also included. Following the 
Landau-Higdal theory, only the direct matrix elements of the p-h interaction 
are explicitly taken into account. Due to its complexity, the parameter g' 
must be determined empirically, and a currently accepted value is around 
g'-0.7. Furthermore, we employ the "universality hypothesis", as explained 
in '. The nuclear response is described within the RPA as the excitation of 
a correlated p-h state, carrying the quantum numbers of the probe.1 

The interaction and the nuclear response result in a spin-isospin 
operator renormalization. Since it is restricted to the direct channel 
only, with all the exchange effects taken into account through the g' 
parameter, a consistent application of this local, nonrelativistic 
Interaction yields A-Q-0 for the spin observables.* Nonvanishing 
contributions to Ay and Q come from reletlvistic corrections, off-shell 
corrections coming from the energy dependence of the NN interaction, 
non-DWIA corrections, etc. The corresponding effect on the cross section is 
not necessarily so dramatic, since it does not involve the interference of 
the two terms of the transition amplitude.3 

We have carried out an exact finite-nucleus calculation. Our results 
indicate large spin-isospin strength distribution renormalization effects on 
the reaction cross section. Important effects of nonlocality in momentum 
space result from the finite geometry of the nucleus. Small quenching 
effects are found for momentum transfers q<100 MeV/c and q>450 MeV/c, and a 
modest enhancement is found around 300 MeV/c. Such features are supported 
by the results of Orihara et al.6 

Finally, we have compared our results with a local-density 
approximation calculation, in order to assess the importance of an exact 
finite-nucleus treatment. Detailed results are available, and will be 
presented. 
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