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Abstract By means of the improved quantum molecular dynamics model, the incident energy dependent dynamical

fusion potential barriers for heavy nucleus reaction systems are investigated. It is found that with decrease of incident

energy the lowest dynamic barrier is obtained which approaches to the adiabatic static barrier and with increase of the

incident energy the dynamic barrier goes up to the diabatic static barrier. Based on the dynamical study a microscopic

understanding of the extra-push in fusion reactions of heavy systems and a new explanation of tunneling process for

the fusion at the incident energy below the static and above the lowest dynamic barrier are presented. In order to

understand the energy dependence of the dynamical barrier we also pay a great attention to study the neck formation

and shape deformation during the dynamic lowering of the barrier.
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