Determination of ®B(p,y)”C
Reaction Rate from YC Breakup
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Why ®B(p,y)°C ?
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Introduction Indirect method
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Determine the C T .
from Breakup reaction:!?C(°C, pSB)lzg)

Peripheral Reaction !!

A’ll ...... %2\:'> . If bp IS Iarge’ there WI” be o Breakup
b i T J because of the short-rage property of Nuclear interaction.
................... ‘\a ,,I>
6[1 - . « If b is small, there will be no Breakup
Y %‘ﬁ because of the absorption.



Model

Channel Spin Decomposition

Ground state wave function
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Model CDCC (Continuum Discretized Coupled Channels) method

3-body Schrodinger eqg. 4 SaNC )
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Model Numerical Setting
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Result

Nuclear/Coulomb BU Effects
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summary

12C(°C,p®B)12C at 65 MeV/A

Is analyzed by CDCC.
\ Y,

¢Our CDCC calculation reproduces well the shape of breakup
energy spectrum.

JANC: (C,,)2= 0.115 [fm1], (Cs,)2 = 0.247 [fmrY],
S;s= 12 + 1 [eV-b].

¢ There is strong interference between Nuclear & Coulomb breakup.



Result Double Differential Cross Section
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Result

Coulomb BU Multistep Effects
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Three “new” aspects of our S, paper
—— KO, Hashimoto, Iseri, Kamimura, and Yahiro, PRC73, 024605 (2006).

2) Reduction from 4-body breakup to 3-body breakup

3 He Infinitely
heavy

T

O The triple-differential cross section for (8B, ‘Be+p) is obtained
S
Dy Cp ITEWItN o = (3 3o P|Uns + Ua + Una + Vig + Vi Warpoay

O 'Be breakup cross section by 2°8Pb turned out to be negligibly
small for forward-scattering. . {UAg +Unt = (60U + Una6?)

Vig + Via & (91| Vi + Vg ")



5B scattering from "Be at 100 A MeV
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5B Energy levels
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Structure model

v Hartree-Fock method with finite-range Gogny force

It is applicable to obtain the ground-state wave function of all nuclei.

The properties of many stable nuclei such as the binding energy are well reproduced.
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We find that this method is reliable.




%3 (SHe, 8He)
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