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Introduction
We have tried to apply to nucleus-nucleus reactions
- by the microscopic complex double folding model
with complex G-matrix interaction.

⇒ the unstable nucleus reactions

But, it is not appropriate to use the complex G-matrix interactions 
published so far
- the problem of local density approximation

in the microscopic double folding model.
⇒ we make the new complex G-matrix interaction

First step
we introduce to apply to the proton-nucleus elastic scattering
with new complex G-matrix interaction.



New complex G-matrix interaction

「(old) CEG」
one of the most reliable 
complex G-matrix interaction 
published so far

ESC (Extended Soft-Core)   
N-N potential (modern)

•up to higher density region
•Three body repulsive force
•up to g-wave (ℓ ≤ 4)

HJ  N-N potential

•up to normal density
•no three body force
•up to d-wave (ℓ ≤ 2)

N.Yamaguchi, S.Nagata, T.Matsuda, Prog.Theor.Phys.70, 459 (1983)

N.Yamaguchi, S.Nagata, J.Michiyama, Prog.Theor.Phys.76, 1289 (1986)

「CEG2007」 (tentative)
new complex G-matrix
interaction
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Renormalization of the imaginary part strength

So, we renormalize (suppress) the imaginary part strength
( ) σ⋅+++ )()()()( RRRR LSLSW iWVWiNV

Discrete

Continuum

Finite nuclei
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Renormalized factor NW is  fixed to reproduce
measured  total reaction cross sectionstotal reaction cross sections

( ) σ⋅+++ )()()()( RRRR LSLSW iWVWiNV

old CEG
→ NW = 0.8

CEG2007
→ NW = 0.75

CEG2007
(No three body force)
→ NW = 0.7

preliminary



CEG vs. CEG2007

ESC NN potential
•up to higher density region
•Three body repulsive force
•up to g-wave (ℓ ≤ 4)

HJ NN potential
•up to normal density
•no three body force
•up to d-waves (ℓ ≤ 2)

old CEG

CEG2007

preliminary



old CEG vs. CEG2007 CEG2007
CEG (old)

preliminary



The effect of
three body force (TBF)

(with TBF)

(without TBF)

preliminary



The effect of three body force (TBF) (with TBF)
(without TBF)

preliminary



Summary  Summary  :  :  CEG2007 vs. old CEG

• We have proposed a new complex G-matrix (“CEG2007”),
- use ESC(extended soft-core) NN force
- include three-body force (TBF) effect
- & higher partial wave contribution (ℓ ≤ 4)

• CEG2007 is successful for proton-nucleus elastic scattering
- reproduce cross section/analyzing power data 

up to the most backward angles.
- imaginary strength has been renormalized (～25%) and fixed
so as to reproduce observed total reaction cross section data

• CEG2007 is apparently better than old CEG, mainly due to 
- three-body force effect (particularly in analyzing power)
- higher partial wave contribution (for higher-energy scattering)
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