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Resume:

Considering the total fusion and breakup cross-sections in the interaction 
of the neutron-halo 11Be projectile on the lead target 208Pb, it is shown that,
even for the neutron-halo projectile, the breakup channel remains the 
most dominant reaction channel at sub-barrier energies. 

This follows a characteristic behavior that was previously found for the 
proton-halo projectile 8B. 

This is shown to occur due to the continuum-continuum couplings coming 
exclusively from its Coulomb component.

The enhancement of the Coulomb breakup cross-section at sub-barrier 
incident energies by the continuum-continuum couplings is speculated to be 
associated with the projectile breaking up on the outgoing trajectory, 
provided these couplings can be proven to delay the breakup process.



Introduction:



We aimed to explore an extension of previous studies on proton-halo reactions 
on heavy targets, by considering a neutron-halo projectile, to prove the possible 
universality of previous conclusions.

We consider the breakup dynamics of the s-wave neutron-halo nucleus 11Be on a 
lead target at Coulomb sub-barrier and around-barrier incident energies.

The main goal was to verify whether, for deep sub-barrier incident energies, the 
breakup cross-section remains dominant over the total fusion cross-section, as it 
happens in the case of proton-halo projectiles.

For details, see Mukeru, Sithole, LT, J. Phys. G 51 (2024) 095103.



Brief theoretical approach 

CDCC Formalism
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Coupling matrix elements:
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Details on the numerical calculation and parameters:

For more details, see 
Mukeru et al, J. Phys. G 51 (2024) 095103 [arxiv2407.12129v1]
͞BreakƵp dǇnamicƐ of a neƵƚron-halo projectile on heavy target at sub-barrier energieƐ͘͟  
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MAIN RESULTS AND DISCUSSION
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Conclusion
Our present study confirms the importance of the breakup channel over 
the total fusion channel, at energies deeply below the Coulomb barrier. As 
verified, previous results obtained with a proton-halo projectile on heavy 
targets can also be extended to the case we have a neutron-halo projectile.

Although a detailed study may be required, based on the available 
investigations, one can anticipate this conclusion as a universal feature in the 
breakup of weakly bound projectiles on heavy targets.

The enhancement of the Coulomb breakup cross-section at sub-barrier incident

energies by the continuum-continuum couplings is speculated to be associated with

the projectile breaking up on the outgoing trajectory, provided these couplings can

be proven to delay the breakup process.



On the target mass dependence of the results

By considering lighter targets, one can verify how far the results obtained
with lead can be assumed being universal. 

In this direction, we have recently investigated the critical role of Coulomb 
interactions at sub-barrier energies, in the breakup of the 11Be projectile on
64Zn target, with similar results. For that, the experimental data are from Di 
Pietro et al., PRL 105,022701 (2010).
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