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other aspects, such as multi-nucleon transfer [22], may need to be investigated in order
to obtain a consistent explanation of the fusion process over a range of energies.
5. Fusion with light weakly-bound nuclei

FusionHindrance
with weakly-bound light nuclei, both stable and radioactive, is of interest as
Fusion

attested by the large number of contributions to this conference. The challenge, again,
is toSuppression
be able to relate
Fusion
at E the
> VBbreakup, transfer, complete- and incomplete-fusion processes,
and obtain a consistent description of all these processes in a single framework. The data
are usually described in the framework of the Continuum Discretized Coupled Channels
(CDCC) framework [23]. This model is able to predict breakup cross-sections if none
of the fragments are captured by the target, but a major drawback is that it cannot
distinguish complete fusion from fusion of one of the breakup fragments (incomplete
fusion). This is a major failing which cannot be rectified; and one which critically aﬀects
interpretation of experimental data. The distinction between complete and incompletefusion is possible if the trajectories of the breakup fragments are followed. A 3-dimensional
classical trajectory model, which can relate breakup well below the barrier to complete
CC
approach
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Research Project
• Investigate an influence of the density overlap of the colliding nuclei to
energy dissipative processes and explore the role of energy dissipation.
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Binary Kinematic Reconstruction
• V|| = VCN
• Coplanar with the beam axis
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3-body Kinematic
• V|| > VCN or V|| < VCN
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Signature of 3-body and 2-body systems
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the MAD, principally for the Mg and Si beams, for which the
energies of the recoils at a given angle are low. The distribution
with angle of fission-like events in the MAD spectra show that
this instrumental low-energy threshold has essentially no effect
on the mass-angle distribution of the fission and quasifission
events, since unlike target recoils, their laboratory energies do
not approach zero.

scattering, the expected mass ratio M
the value expected from the entranc
target masses mp and mt ; i.e., MR
projectile is detected in MWPC1, or
the target nucleus reaches MWPC1.

Mass Angle Distribution

2. Fusion-fission and q

B. Reaction outcome features

Having covered the instrumental influences on the experimental MADs, the physical mechanisms responsible for the
appearance of each MAD can be explored. An idealized
diagram of the features seen in an experimental MAD is
presented in Fig. 4. It shows the location in mass and angle of
the different reaction outcomes, and also illustrates the origin
of the correlation between the mass and angle seen in the
quasifission events. Each of these features is discussed below.
1. Quasielastic and deep inelastic collisions

The two green shaded regions marked QE ~in5×10
Fig. 4 are
mainly populated through elastic and inelastic scattering of the
-21
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Mass Angle Distribution plots
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Effects of QF

Increasing in Z1Z2
σcapture ≠ σfusion
σ3-body system ≠ σtrasnfer
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Conclusions
§ Study E-dissipation before capture
à Transfer followed by fission increases with Z1Z2
à Correlates with increasing fusion suppression with Z1Z2
Promising signature that E-dissipation before capture suppresses
fusion

§ Quantitative results for projectiles heavier than 34S
à A significant contribution of Quasi fission
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A possible problem – sequential fission
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