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Introduction Reaction rate of 13C(a,n)160

S-Process Br

proton number

{130(0:,71)160]

The main source of neutrons
(B) = .
\ for the s-process in the AGB.

neutron number

from Los Alamos National Laboratory

The astrophysical S factor of 13C(a,n)%0O was calculated:

. 6 1 1: E. D. Johnson et al., PRL 97, 102701 (2006).
S(O) - (2'5 + 0'7) x 10 [MeV o b]' 2: C. Angulo et al., NPA 653, 3 (1999).
3: S. Kubono et al., PRL 90 062501 (2003).

Thisis 10 times smaller than NACRE compilation?
and a factor of 5 larger than the work of S. Kubono et al®.



Introduction Indirect method
%3592 6.36 12"
13 16 C+or (224 ]_}fg 32"
[ C(a,n) °0 ——"
5.09 === 3t
4.55 3/
I 4.14
3.84 5127 17"O+n
N a + 130 — 170*
3.06 /2
unknown
170* — 160 + n 0.87 127
_ known e
170
@ n oy
8‘--——7 — {: 6f \\\‘ > ig } J
@ = 17(;\2@/' 16()




Introduction Indirect method
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Model CDCC (Continuum Discretized Coupled Channels) method

3-body Schrodinger eq. L
(Hs, — E)¥(r, R) = 0 f RN
Hszp =T + Voq +Tr + Ugqc + Uac :\ 8;;; -----

CDCC wave function
U(r, R) = do(r)xo(R) + /0 bk, )x(k, R)dk
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Result

Elastic Cross Section

6Li-13C at 3.6 MeV
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Result Transfer Cross Section & ANC
BCCLL )"0 at 3.6 MeV
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1: E. D. Johnson et al., PRL 97, 102701 (2006).



Result Transfer processes
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Result

Convergency

do/dC2 (mb/sr)
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summary

4 )

13C(°Li,d)’'O* at 3.6 MeV is analyzed with CDCC
in order to determine the reaction rate of 13C(o,n)°0.
\ J

95Li breakup is important for the subbarrier o transfer reaction,
the back-coupling in particular.

¢QOur 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.



Backup The R-matrix approach

[ r + A — b+ B (through the subthreshold reso. F’) J

1 Pl(kZBA7 IrO) x
M = W_ 2
2\/kmAka\/ [z ATO ni+1/2(270)
CE T (E
X 2alsp (Fo3,70) exp(i9)

Eoan+e+il'p(Epp,r9)/2



Backup S factor & Reaction Rate
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Backup

Convergency

BCCLL ) O* at 3.6 MeV
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Closed channel
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e; + T; = E(const.)

g;: internal energy
T;: kinetic energy
E': total energy



