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Heavy-ion reaction?
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Recent

We have proposed the complex G-matrix folding model
- the complex G-matrix is derived from the ESC08 NN interaction
- includes the effect of the multi-body repulsive force
- consist from the repulsive and attractive parts

ESC
MPa
MPb
MPc

: two-body only
: with three- & four-body forces
: with three-body forces
: with three-body forces

Y. Yamamoto, T. Furumoto, N. Yasutake, and Th. A. Rijken,

Phys. Rev. C90, 045805 (2014)



16O + 16O elastic scattering cross section

at E/A = 70 MeV

ESC
MPa
MPb
MPc

Y. Yamamoto, T. Furumoto, N. Yasutake, and Th. A. Rijken,

Phys. Rev. C90, 045805 (2014)

Important effect of three-body force



1. Where is the visible region for the cross section?

Introduction of the investigation methods

Y. Yamamoto, T. Furumoto, N. Yasutake and Th. A. Rijken,

Phys. Rev. C90, 045805 (2014)
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MPb
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normal density
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Method 1
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16O + 16O elastic scattering cross section

at E/A = 70 MeV

T. Furumoto, Y. Sakuragi and Y. Yamamoto,

Phys. Rev. C90, 041601(R) (2014)
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16O + 16O elastic scattering cross section

at E/A = 70 MeV

T. Furumoto, Y. Sakuragi and Y. Yamamoto,

Phys. Rev. C90, 041601(R) (2014)



16O + 16O elastic scattering cross section

at E/A = 70 MeV

T. Furumoto, Y. Sakuragi and Y. Yamamoto,

Phys. Rev. C90, 041601(R) (2014)

→We can see the medium effect 
up to kF = 1.6-1.7 fm-1

from the experimental data



Interaction dependence

2. If the interaction is changed, can we give the same 
conclusion?

MPa

MPb

MPc

MP model
CEG07

CDM3Y6

Others

out of the range of application

with phenomenological TBF

with phenomenological density dependence



16O + 16O elastic scattering cross section at E/A = 70 MeV

T. Furumoto, Y. Sakuragi and Y. Yamamoto,

in preparation.



16O + 16O elastic scattering cross section at E/A = 70 MeV

T. Furumoto, Y. Sakuragi and Y. Yamamoto,

in preparation.



Incident energy and target mass dependence

3. What system is the most suitable to investigate the 
medium effect in the high density region?

Potential

Elastic cross section

The medium effect is clearly seen with all interactions

It is difficult to see the medium effect
up to twice normal density
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12C + 12C elastic scattering cross sections



WiNVU W

16O + 12C, 28Si, 40Ca, elastic scattering cross sections



• Multi-pomeron (MP) potential (TBF effect)

- successful for nucleus-nucleus elastic scattering

• Medium effect including TBF effect in high density region

- needs up to kF = 1.6-1.7 fm-1 for heavy-ion elastic scattering

• Interaction dependence  (MPa/b/c, CEG07b & CDM3Y6)

- slightly different but the conclusion is not changed

(kF = 1.6-1.7 fm-1)

• Incident energy and target mass dependences

- The high energy and large nucleus not seems to be suitable

to investigate the medium effect by present methods.

Summary


