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Is there Treasure at the end of the Rainbow?  
& 

What happens and how do different modes compete? 
John Schiffer 



One of the three research areas for ATLAS, as  
stated in a 1984 document to Congress: 







Are there some new marvelous symmetries, hidden in resonances in heavier  
nuclei, beyond 12C+12C and its immediate vicinity?  
 (s.c. linac work, pre-ATLAS) 





Other attempts to chase the rainbow     

180o elastic scattering of 12C on 40Ca shows structure  Fusion of 16O on 40Ca does not. 

In the end, it seemed that these structures were sometimes present 
in alpha-particle nuclei, but almost never in others. Some optimists, 
continued the pursuit. 



We also looked at the total fusion cross section in systems  
  that showed resonances in scattering.  
Using an ingenious device developed by W.H. we saw  
  resonances in α-particle nuclei, but not in others. 
Found a discontinuous increase in the maximum 
 cross section when a major oscillator shell opens.   





When the two nuclei collide with a large impact parameter their 
interaction is quasi-elastic, where the trajectory remains the same, 
though a few nucleons may be exchanged.   

We explored how such processes depend on neutron number, from 112Sn 
to 124Sn, and for 58Ni and 64Ni. 



Then we measured the competing modes of fusion between the same systems  
over the same energies,  First those where the fragments stick  
together.   



Then, those where they fuse and then fission.      



Then we explored the interdependence of fusion the quasi-elastic 
interactions.  






