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Constructing a sound bridge between 
novel Energy Density Functionals (EDFs)  

and dynamical calculations of nuclear reactions

Nuclear Structure 

The Two-Centre Shell Model is 
a basic microscopic approach to
the single-particle motion in 
low-energy heavy-ion collisions

A legacy of the Frankfurt school of  
theoretical nuclear physics
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TCSM with Harmonic Oscillator Potentials
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The Adiabatic Picture of Fusion



The Adiabatic Picture of Fusion
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Radial non-adiabatic coupling
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Effects of diabaticity on 
low-energy fusion of heavy nuclei

http://geb.uni-giessen.de/geb/volltexte/2000/218

 

 To hinder both the motion to small relative distances 
  and the growth of the neck in the dinuclear system. 

 The diabatic effects support the dinuclear system model
  of fusion in low-energy collisions of heavy nuclei.

- A study using the Frankfurt TCSM -



Diabatic Contribution to the Collective PES
AD-T, Antonenko & Scheid, Nucl. Phys. A 652 (1999) 61 

(elongation)



AD-T, Antonenko & Scheid, Nucl. Phys. A 652 (1999) 61 
Diabatic Collective PES
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The neck of the dinuclear system does not grow much
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Dynamical Collective PES
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Dynamical Collective PES
AD-T, Adamian, Antonenko & Scheid, Phys. Lett. B 481 (2000) 228 

(mass asymmetry)
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Summary

 The diabatic picture supports the dinuclear system model
   for complete fusion of heavy nuclei at low energies. 
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