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Nuclear fusion reactions
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two positive charges [ compound

repel each other nuclear attractive nucleus
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e Double Folding Potential
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nuclear fusion In stars
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Quantum Tunneling Phenomena
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For a parabolic barrier......
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154Sm : a typical deformed nucleus - 154Sm
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154Sm : a typical deformed nucleus

154Sm
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Effects of nuclear deformation

154Sm : a typical deformed nucleus
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Effects of nuclear deformation

154Sm : a typical deformed nucleus
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Fusion: strong interplay between
nuclear structure and reaction

* Sub-barrier enhancement also for non-deformed targets:
couplings to low-lying collective excitations — coupling assisted

tunneling
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Coupled-channels method: a quantal scattering theory with excitations

many-body problem

still very challenging

two-body problem, but with excitations
(coupled-channels approach)

0* 0*

_ 2+ 0+
coupling



Coupled-channels method: a quantal scattering theory with excitations
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Coupled-channels method: a quantal scattering theory with excitations

Ot 0t — entrance channel
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full order treatment of excitation/de-excitation dynamics during reaction



[ Inputs for C.C. calculations}

1) Inter-nuclear potential
a fit to experimental data at above barrier energies
1) Intrinsic degrees of freedom

In most of cases, (macroscopic) collective model
(rigid rotor / harmonic oscillator)
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C.C. approach: a standard tool for sub-barrier fusion reactions
cf. CCFULL (K.H., N. Rowley, A.T. Kruppa, CPC123 (“99) 143)

v" Fusion barrier distribution (Rowley, Satchler, Stelson, PLB254(91))
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