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’B(p,7)’C as a path to the CNO cycle

*Hot p-p chain

v The 8B(p,y)°C is considered to be an alternative path
to the nucleosynthesis of CNO elements in specific stars.
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(°C,’B) at 285 A MeV DM
—(T. Fukui) O, Minomo, Yahiro, PRC 86, 022801 (2012).

Target 12¢ 2TAl
calc. expt. [12] | calc. expt. [12]
Opbu |Mb] 2.7 4.7
Ostr [mb] 42.2 49.2
o_p [mb] 44.9 48(8) | 53.9 55(11)
S18(0) [eVDb] | 65.2 62.2

\!' [12] B. Blank et al., NPA 624 (1997) 242.
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Sub-barrier o transfer reaction

13C(a,n) as a n source for s-process inAGB (T. Fukui)o, Yahiro, PTP125, 1193 (2011).
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13C(a,n) as a n source for s-process inAGB (T. Fukui)o, Yahiro, PTP125, 1193 (2011).
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Sub-barrier o transfer reaction

13C(a,n) as a n source for s-process in AGB (I Fukui)o, Yahiro, PTP125, 1193 (201)
(8% ,/’-.&s\ n ,a”
""" 7 —> Y=
\ 13 ‘.
13 \ C i
C ]‘7O>I}\‘\ ,'I 160
Key points
ra d -7 v ANC of <a'3C|*’O*> is to be deter-
i PN mined.
- Y v’ SBAT is free from many ambiguities.
°Li 13 ‘\}30 :l — E.D. Johnson et al., PRL97, 192702 (2006).
17 y*> /
O o ’ _
v' Breakup effects of °Li and ’O* are
17Q*(2nd 1/27):

3 keV below 13C-q threshold Investigated by CDCC.



Breakup effects on the ANC

Key points

v" Breakup effects in the initial (final) channel is large (small).

v" The resulting ANC? 1.03+/-0.29 fm~1 is consistent with the
previous DWBA result 0.89+/-0.23 fm.

v" The modelspace of CDCC is very large (N, = 601).



Why so?

13C(5Li,d)’O"

Key points

Back-coupling

In this reaction, only the back-coupling effects of the breakup states of
SLi on the elastic channel is important, which can be well treated by a
proper optical potential.
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2C formation as a Ternary Fusion Process
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The reaction rate

KO, Kan, Kamimura, Prog. Theor. Phys. 122, 1055 (2009).
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N. B. Nguyen, Nunes, Thompson, Brown, PRL109, 141101 (2012).
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T. Akahori, Funaki, Yabana, arXiv:1401.4390 (2014).
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