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Introduction

Subbarrier enhancement of fusion cross section
=) channel coupling effects
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typical excitation spectrum: electron scattering data

low-lying collective excitations
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low-lying non-collective excitations

® Giant Resonances: high E,, smooth mass number dependence
— adiabatic potential renormalization
® Low-lying collective excitations: barrier distributions,
strong isotope dependence
®Non-collective excitations: either neglected completely or
implicitly treated through an absorptive potential



Indications of non-collective excitations

- comparison between 2°Ne+%0Z7r and 2°Ne+927r
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®C.C. results are almost the same
between the two systems

@®Yet, quite different barrier distribution
and Q-value distribution
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non-collective excitations?




Q-value distribution from backward scattering:

yield (in center of mass frame)
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Motivations of this work
® \Vhat is the role of non-collective excitations?

v'fusion reaction 1500
v'guasi-elastic scattering
v'surface diffuseness problem? 1000

v"deep subbarrier hindrance?
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®Can we understand the energy .
dependence of the observed Q-value 2
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do/dfl (mb/sr)
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energy resolution: 5-8 keV



E (MeV)
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Non-collective states:
weakly coupled, but many levels

— 64 non-collective levels up to 7 MeV
nearly “complete” level scheme
both E* and (3,

4

Solve C.C. equations including
also these non-collective levels
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150 + 2%py, 6, =170 deg.)
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Role of non-collective excitations in 10 + 298Pp reaction

» Large scale coupled-channels calculations

»non-collective excitations: adiabatic barrier renormalization

» Energy dependence of fusion cross section: Is not altered much

»the second peak (bump) in the barrier distribution: somewhat smeared

» Energy dependence of Q-value distribution: qualitatively good
v'Quantum mechanical theory for DIC 10
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Future Perspectives

v'20Ne + 90927y systems 102 Fom = 85.0MeV
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