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SummaryMotivation Formalism Results

Coupled-channels analyses for 9,11Li + 208Pb fusion reactions 
                       with multi-neutron transfer couplings 
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If projectile is unstable? 

Nuclear reaction with unstable nuclei
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Fusion reaction

6He +208 Pb case
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Wong’s Formula

penetrability of parabola
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with l dependance
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parameter determined by potential
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J.R.Leigh et al : phys. rev. C 52, 3151 (1995)
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(Barrier penetration model(BPM))One-dimensional potential model

:
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One-dimensional potential model

parameter determined by potential

Example : 16O+144Sm fusion reaction
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Fusion reaction with Coupled-Channel method in BPM
(Barrier penetration model)
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Fusion reaction with Coupled-Channel method
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Fusion reaction with Coupled-Channel method
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coupled case with one octupole phonon 
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Example : 16O+144Sm fusion reaction
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AKyuz-Winther Potential(Global potential)
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Total fusion cross section of 6He + 209Bi
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S2n=369KeV

1.266MeV

2.474MeV

11Li level information

Unbound state?

ground state 

J. Kelley et al : Nucl. Phys. A 880, 88 (2012)

transfer channel will be opened 

dominant channel : 9Li + 210Pb
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also unstable!
and many parameters!

Modification of coupled channel equation  
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Modification of coupled channel equation  

Ch1 : 11Li +208 Pb
2-neutron transfer 

Ch2 :

Ch3 :
2-neutron transfer 

9Li +210 Pb

7Li +212 Pb

4-neutron transfer 
ignorance
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9Li + 208Pb fusion reaction with inelastic channel 

9Li +208 Pb

7Li +208 Pb
2-channel 
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9Li + 208Pb fusion reaction with inelastic channel 
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potentials form factor

9Li + 208Pb fusion reaction with transfer channel

M. Dasgupta : Phys. Rev. C 70, 024606 (2004)

9Li +208 Pb 7Li +208 Pb F2!3(r)
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9Li + 208Pb fusion reaction with transfer channel
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separation energy 

Separation energy dependence of the potential surface
for 

potential barrier

~S2n=369KeV

11Li +208 Pb
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⇠

Folding Potential assumption for 11Li + 208Pb

~r1 ~r2

Projectile Target~r

~r � ~r1 + ~r2
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⇠ V ct
WS(~R) + V 2nt

WS (~R)

Folding Potential assumption for 11Li + 208Pb
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F2!3(r) form factor

11Li +208 Pb 9Li +210 Pb 7Li +212 Pb

WS by folding potential AW potential AW potential

Modification of coupled channel equation  

F1!2(r) form factor is remained

4 fitting parameters 



SummaryMotivation Formalism Results

channel potential

11Li +208 Pb 7Li +212 Pb9Li +210 Pb

fitting parameters
form factor 

11Li + 208Pb fusion reaction with transfer contribution
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11Li + 208Pb fusion reaction with transfer contribution
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Summary 

We estimated total fusion cross section of  11Li + 208Pb 
                                                        with coupled-channel method. 

For reducing parameters and explicit treatment of unstable nuclei, 
we employed general 3-channel coupled channel method.

We need additional discussion for describing total fusion cross section of 
                         11Li+208Pb case about the contribution of each channel.                                                 

We would try to apply similar system, i. e. 6He+209Bi case 
       as treated 11Li+208Pb case although it is described with general way.                                                 

We could describe explanation of experimental data.  
                                 with  general 2-channel coupled channel method.


