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The radial form factors for single-nucleon and hence the spectroscopic factor (viz., the 

transfer reactions satisfy an inhomogeneous normalization factor of the transfer form-factor), are 

Schrodinger-like equation1 that incorporates both known to depend sensitively on the RMS radii. 

mean-field and many-body aspects of the interaction Attempts are being made to obtain SM potentials by 

responsible for transfer.  ust tern^ and Rae3 have making fits to more extensive data. The radial wave 

proposed an approximation scheme that retains the functions predicted by these potentials will be 

simplicity of a one-body Schrodinger equation while compared with those deduced from magnetic electron 

accounting for the main many-body corrections. The scattering13 and will also be tested by their 

method consists in introducing a shell-model (SM) application to single-nucleon transfer reactions at 

potential for the motion of the transferred nucleon in intermediate energies. 

the field of the core nucleus plus a surface-peaked 
t~ermanent address : Department of Physics, Bangalore 

potential to simulate the many-body corrections. The University, Bangalore -560 001, India 

strength of the surface term is varied to reproduce the 1) G.R. Satchler, Direct Nuclear Reactions, Clarendon 
Press, Oxford (1983), pp. 798-805. 

experimental separation energy of each final state. 
2) N. Austern, Nucl. Phys. A292, 190 (1977). 

Winfield et ale4 have recently applied this method to 

9 
3) W.D.M. Rae, D.Phi1. thesis, Oxford 1976 

study ( ~ e ,  'OB) reactions. (unpublished). 

The SM potentials available in literature yield 4) J.S. Winfield et al., Nucl. Phys. A437, 65 (1985). 

varying predictions concerning the properties of 5) E. Rost, Phys. Lett. E, 184 (1968). 
single-nucleon orbits. As an example, the rootmean- 6) C.J. Batty and G.W. Greenlees, Nucl. Phys. A133, 

673 (1969). 
square (RMS) radii5-l2 of the neutron hole states in 

208 
7) P. Mukherjee et al., Phys. Rev. Lett. 44, 1391 

Pb are tabulated in Table I; the RMS radii vary (1980). 

widely. The DWBA cross section for transfer reactions, 8) G. Bertsch, The Practitioner's Shell Model, 
North-Holland Publ. Co., Amsterdam (1972), p. 2. 



Table I. Root-Mean-Square Radii of Neutron Hole States in 208~b Predicted by 
Various Phenomenological Shell-Model and Hartree-Fock  potential^.^ 

1. Rost 6.41 
(Vo = -40.6, ro = 1.347) 

2. Batty and Greenlees 6.51 
(Vo = -40.13, ro = 1.357) 

3. Mukherjee et a1 6.36 
(Vo = -42.479, ro = 1.310) 

4. Bertsch 5.94 
(V, = -46.77, ro = 1.27) 

5. Blomqvist and Wahlborn 6 16 
(Vo = -44.0, ro = 1.27) 

6. Streets et al. 6.17 
(Vo = -45.76, ro = 1.238) 

7. Brown (Hartree-Fock theory) 6.05 

8. Leigh et al. (Experiment) 6.14 

a ~ l l  energies are in MeV and radii in fm. 
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10) J. Streets et al., J. Phys. G 8, 839 (1982). 
13) S.K. Platchkov et al., Phys. Rev. C 25, 2318 

(1982). 


