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Abstract

It is proposed to measure the fusion cross section for 6,7Li with 209Bi and 7Li with 208Pb at energies near the Coulomb barrier. These data will complement those taken previously at IReS. Along with existing elastic scattering data the fusion data with be analysed using both phenomenological and coupled-reaction-channel models. 

Background

In October 1998 an experiment was performed to measure the fusion cross-sections for 6,7Li with 208,207Pb at energies around the Coulomb barrier. These measurements were part of a proposal approved in December 1996. During this running period measurements were made on beam/target combination 6Li + 208Pb and 7Li +207Pb at several energies from 26MeV to 40MeV. A single measurement was also made of the 7Li + 208Pb system at 30 MeV. Further measurements on this system were not possible because of time restrictions and accelerator problems.

The fusion cross sections were determined from measurements of the alpha-particle activity of the residual nuclei with half-lives greater than 1 hr. This activity was measured offline in a set of 16 particle detectors. The shorter lived (up to 10 hr) isotopes were measured at IReS. The irradiated targets were returned to the University of York where they were counted over a period of several months to get the information on the longer lived isotopes. The measured activities were used to deduce the fusion cross-sections shown in figures 1-2.


It can be seen from Fig 2 that the present data compare well with the predictions of Keeley et al [1].

 The original proposal, which is attached, indicated that measurements would also be made on the 6,7Li + 209Bi systems. These measurements were not attempted during the experiment mentioned above because of time restrictions.


Proposal

Having developed a reliable technique for determining the fusion cross-sections using activation measurements we now wish to complete the measurements discussed in the original proposal. This will provide a complete set of data to enable a full and detailed theoretical interpretation of the fusion of 6,7Li to be undertaken. 

It is therefore proposed to do the following 

a) To carry out the measurements on the 6,7Li + 209Bi systems at 9 energies from 24MeV to 40MeV.

b) To investigate the 7Li + 208Pb system over a similar energy range to check for possible target effects in the fusion mechanism by comparing it with the previously measured data on the 6Li + 208Pb system. These measurements will also provide an additional comparison with the calculations of Keeley et al [1].

c) To make additional measurements on the 6Li + 208Pb and 7Li + 207Pb systems at two or three energies close to the Coulomb barrier to provide more detailed information on the changes in the fusion cross-section as the incident energy goes through the barrier.

Based on our previous experiment we estimate that a further 18 shifts are required to carry out the new measurements proposed. Ideally this would be split into two runs each of 9 shifts separated by four or five days.
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Figure 1 Measured cross-section for the 7Li + 207Pb system
















































































Figure 2 Measured cross-section for the 6Li + 208Pb and 7Li + 208Pb systems. The solid circles are the prediction of Keeley et al. [1] for the 6Li + 208Pb system








