
Single particle states in the continuumSingle particle states in the continuum

• For bound states C2S=σexp/Nσth from transfer and/or breakup
reactions.

• For continuum states spectroscopic strength S(ε) , n-target(core)
interaction is complex, energy dependent  and  single particle states
have           Γ= Γ0+ Γ↓

• Final state interaction theory (Fermi, Watson…)

• Examples : low-lying resonances in  209 Pb,

   the problem of 10Li , 13Be  ground state            11 Li, 14Be

    (cf. Blanchon talk)
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Review of spectra which can be reproduced
 with the transfer to the continuum theory









Where do we stand?…just an example…..
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Transfer to the continuum dynamics
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DWBA in the CONTINUUM
Semiclassical Semiclassical treatment of core-target relative motion,treatment of core-target relative motion,

BUTBUT full QM treatment of n-target interaction full QM treatment of n-target interaction
AB and DM Brink, PRC38, 1776 (1988), PRC43, 299 (1991),PRC44, 1559 (1991).

A study of semi-classical approximations for heavy ion transfer reactions,
  H. Hasan and D.M. Brink, J Phys G4, 1573 (1978).
Perturbation approach to nucleon transfer in heavy ion reactions,
L. Lo Monaco and D.M. Brink, J.Phys. G, 935 (1985).



The neutron Schrödinger equation
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enhancement factor of of final state
interaction theory

elastic          absorption

angular parts of ψi, f

kf≡(iη,kz) |ψi |2 Fourier transform of initial w. f. ~

Understanding the transfer and breakup mechanisms and the best matching 
conditions





If both initial and final state have l=0
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n-208Pb  Optical  potential from Mahaux and Sartor  NP A493 ( 1989) 157



s-state potential p-state potential

Resonance states in 10Li

Potential model for n+9Li continuum
Woods-Saxon+surface-vibration couplingU(r)=VWS+ α δV



Does the volume part of the
immaginary potential represent the
effects of short range effects?

If there is no absorption and the potential
is just real what effects are we taking into
account, for example if there is a strong
surface correction from vibrational
couplings?











J of initial orbital  determined by core momentum distributions.
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A. B. and D.M. Brink, PRC44, 1559 (1991); PRC58, 2864 (1998),  A.B,PRC60,546046



19C+9Be
88A.MeV





Spin-orbit coupling effects

n+9Li


