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s-process 

The astrophysical S factor of 13C(a,n)16O was calculated: 

1: E. D. Johnson et al., PRL 97, 102701 (2006). 

2: C. Angulo et al., NPA 653, 3 (1999). 

3: S. Kubono et al., PRL 90 062501 (2003). 

This is 10 times smaller than NACRE compilation2 

and a factor of 5 larger than the work of S. Kubono et al3. 
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The main source of neutrons 

for the s-process in the AGB. 

Introduction Reaction rate of 13C(a,n)16O 
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unknown 

Introduction Indirect method 



Indirect method Introduction 

Indirect 

a + 13C → 17O* 

6Li + 13C → 17O* + d                           (Ein < VCoul)    



CDCC wave function 

3-body Schrodinger eq. 
.. 

truncation discretization 

i=1 

i=2 

 …
 

imax 

g.s. 

Model CDCC                                                method (Continuum Discretized Coupled Channels) 



Result Elastic Cross Section 

6Li breakup  

is important. 

17O* breakup  

is negligible. 



Result Transfer Cross Section & ANC 

(This work) 

(Previous work  ) 

ANC: 

1: E. D. Johnson et al., PRL 97, 102701 (2006). 
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Result Transfer processes 

T-matrix 

6Li 

a-d 

17O* 



Result Convergency 




6Li breakup is important for the subbarrier a transfer reaction, 

   the back-coupling in particular. 

 

Our result is almost consistent with the previous result. 

 

Other subbarrier a transfer reactions must be analyzed with CDCC 

   in order to know the role of breakup channels. 

Summary 

13C(6Li,  d)17O* at 3.6 MeV is analyzed with CDCC  

in order to determine the reaction rate of 13C(a,n)16O. 



The R-matrix approach Backup 



S factor & Reaction Rate Backup 



Convergency Backup 



6Li 

a-d 

Backup Closed channel 


