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Experiments that followed the advent of heavy ion accelerators in the 1980s led to the under-
standing that nuclear structure of the colliding nuclei strongly affect fusion outcomes [1, 2].
New experimental techniques used in 1990s, that led to precision measurements, cemented
this understanding further through the concept of experimental barrier distributions [3] that in
particular highlighted the role of collective states [4]. Since the 2000s however, deficiencies in
our understanding were beginning to emerge with precision data available for a larger number
of systems [5], cross-section measurements to deep sub-barrier energies [6–8], and more
recently through the measurements of reflected flux [9, 10]. During this period new theories
have been put forward to explain specific results, but with limited predictive power. In the last
decade microscopic theories have been advanced which give us deeper insights into the fusion
process. However, applications to the sub-barrier region still requires a barrier passing model
to be used. The main challenge lies in consistently explaining the deep sub-barrier fusion
cross-section together with above barrier fusion cross-sections and the observed reflected flux.
This talk will discuss measurements made in the last few years that provide evidence that some
fundamental physical process is not being modelled correctly.
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