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Introduction

» Structure + Reaction + Effective interaction
» Structure (Few-body Model)
» Reaction (Continuum-Discretized Coupled-Channels)
» Effective interaction

» Microscopic Coupled-Channels Calculation (Furumoto)

»%He + 1°C, °He + p (Double folding and Single folding)
» ®He — n +n + “He

» n+°Li, p, n + 7Li (Single Folding)
» °Li—d+4He —>n+p++He
» L1 — t +%He



MCC with Double Folding Model

Schroedinger Equation
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Coupling potential
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Density dependence
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Ground and breakup states of °He

[0 Gaussian Expansion Method : k.1

v' An accurate method of solving few-boc
v' A variational method with Gaussian bs
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MCC Calculation of °He + 12C scattering
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Imaginary part = N, x Real part
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F ®He+?C at 18MeV
(Ng=1.0, N,=0.5)

- —— nocoupling
- —— 0" and 2" coupling

0

40
Ocm. [deg]

[1] EI-Azab Farid M and Satchler G R 1985 Nucl. Phys. A 438 525
[2] T.M. Hiyama, Ogata, Iseri, Kamimura, Chiba, and Yahiro, Phys. Rev. C70, 061601 (2004).
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Double Folding Potential

Coupling potential
V. (R) = / o8 (7o) o (72)5(5, B, 5)dodiy

Simple formula of effective interaction

DDM3Y uvs~(E.p,s)=g(E,s)f(E,p) f(E,p)=C(E)[] + a(E) e PER],
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Optical potential (density independent)
— Cluster (single) folding model




do/ds [mb/MeV]
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‘He+12C, 23Pb @ 240 MeV/nucl.
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Exp. data from PRC59, 1252 (1999), T. Aumann et al.
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Folded with Melbourne g-matrix (Minomo)
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[0 Comparing cluster (single) folding with Double folding
[ Validity of double folding model with effective int.

[ Validity of coupled-channel calculation with effective int.
0 Form of effective interaction (density dependent term)

[0 Choice of density in density dependent term



MCC with Single Folding Model

Coupling potential

Vo (R) = /dTPPfy’fy(TP)UjO(Rj();paE)
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Transition density of °Li

n,
Ap P
prn(re) = (6] D (e — 72)[6) »
k=1
JLM interaction (J.-P. Jeukenne, A. Lejeune, and C. Mahaux, Phys. Rev. C16, 80 (1977))

‘f'jo(RJ'UiP-E) = /\a-V(ﬂ-E)(‘XI)(—Rjo/f.?)e)
+ iAW (p, E)exp (—Rjo/t";)

In generally, t, =#=1.2, Av = 1.0 and Aw = 0.8 (single channel calculation)



°He + p scattering @ 25, 40 70 MeV/nuclon



Elastic Cross Section

He+p at 40 MeV/A4

OP(p-*He)

:Optical Potential parameters

taken from NPA 674, 77
(2000) D. Gupta et al.
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Inelastic Cross Section to 2

Energy spectral of °®He 120
6He+p at 40 MeV/A

21 resonance
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n + °Li scattering @ 10 - 20 MeV



n + °Li three-body scattering

d 8leeg)
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Internal Hamiltonian of °Li PV

hda — Tr + Vda (T)

Prog. Theor. Phys. Suppl. No.89 (1986) pp. 136-211, Y. Sakurai et al.



Elastic cross section of °Li(n, n)

Blue:
Single channel calc.
(without BU effects)

E 100:
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» Breakup effect is significant
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Neutron spectrum of °Li(n, n’)d«
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Neutron spectra of °Li(n, n’) 14.1 MeV
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Elastic cross section °Li(n, n)
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Summary
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