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⇠

Folding Potential assumption for 11Li + 208Pb

~r1 ~r2

Projectile Target~r

~r � ~r1 + ~r2
vanlance part

core part



⇠ V ct
WS(~R) + V 2nt

WS (~R)

Folding Potential assumption for 11Li + 208Pb



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  

4 fitting parameters 

4 fitting parameters F1!2(r)

F2→3(r)



channel potential

11Li +208 Pb 7Li +212 Pb9Li +210 Pb
fitting parametersform factor 
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Qgg=8.753MeV
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2-neutron transfer 

2-neutron transfer 
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Coupled channel equation  

Ch1 :
1-neutron transfer 

Ch2 :

:transition form factor 
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15C + 232Th fusion reaction with transfer channel
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15C + 232Th fusion reaction with transfer channel

15C + 232Th

14.086MeV

fitting set. 

Qgg=3.568MeV
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Nuclear reaction with exotic nuclei

232Th level



15C is halo nuclei

1. I. Tanihata et al : Phys. Lett . B 206, 592 (1998)
2. J.S. AL-Khalili et al : Phys. Rev. C 54 1843 (1996)



Halo nuclei + deformed Target…….

15C + 232Th



⇠ V ct
WS(~R) + V 2nt

WS (~R)

recall folding potential assumption 



232Th

n

14C

folding potential including halo and deformation 

⃗r2 + ⃗r − ⃗r1

⃗r1 ⃗r2

⃗r



folding potential including halo and deformation 

V0

1 + e(r − R0 − R0β2Y20(θ))/a

V0(r)Y00(θ) + V2(r)Y20(θ) + V4(r)Y40(θ)



folding potential including halo and deformation 

V( ⃗r ) = Vct−WS(r, θ) + ∑
λ

Vλ(r)Yλ0(θ)
V0

1 + e(r − R0 − R0β2Y20(θ))/a

14C + 232Th
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lim
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WS potential

10-2

10-1
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folding potential including halo and deformation 
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folding potential including halo and deformation 
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folding potential including halo and deformation 

V0(r)Y00(θ) + V2(r)Y20(θ) + V4(r)Y40(θ)

pre
lim

ina
ry

−
4V0exp( X − X0

A0 )

(1 + exp( X − X0
A0 ))2

-8

-7

-6

-5

-4

-3

-2

-1

 0

 6  8  10  12  14  16  18  20

 V
 (

M
e
V

)

r (fm)

V2(r) folding potential
V2(r) fitting results



folding potential including halo and deformation 
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Variations of Coulomb barrier  
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Summary 

We also explored fusion reaction including halo nuclei. 

Especially, we studied the case with  halo and deformation nuclei. 
  

Finally, we successfully described fusion reaction of  .                                 15C + 232Th

We introduced fusion reaction in the progress of compound nucleus. 

For halo nuclei effect, we used coupled channel method.


