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Heavy-ion elastic scattering
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CEG07b
@300 MeV/u

The strong interference appears.

T. Furumoto, Y. Sakuragi and Y. Yamamoto, Phys. Rev. C82, 044612 (2010)

Prediction of repulsive potential
for

Heavy-ion High-energy scattering
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Microscopic Coupled Channel (MCC) with CEG07
Coupled Channel equation

The diagonal and coupling potentials are derived from microscopic 
view point.
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Dynamic coupling effect
on

high-energy heavy-ion
elastic scatterings

1. Backward cross section comes down

2. Diffraction pattern goes backward

The effect is clearly seen!

T. Furumoto and Y. Sakuragi, in preparation



Dynamical coupling effect
on

high-energy heavy-ion
elastic scatterings

1. Backward cross section comes down

2. Diffraction pattern goes backward

The effect is clearly seen!

T. Matsumoto, E. Hiyama, K. Ogata, Y. Iseri, 
M. Kamimura, S. Chiba, and M. Yahiro, 
(Phys. Rev. C.70 (2004) 061601(R)))

Same trends are seen.

1. Backward cross section comes down

2. Diffraction pattern goes backward

T. Furumoto and Y. Sakuragi, in preparation



Dynamical polarization potential (DPP)
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Coupled Channel equation
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Coupling effect

Dynamical polarization potential (DPP)

By partial wave expansion
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Dynamical polarization potential (DPP)

Coupling potential (01 → 21)
Repulsive

Attractive Attractive
T. Furumoto and Y. Sakuragi, in preparation



Dynamical polarization potential (DPP)
for high-energy heavy-ion systems

Repulsive

Attractive Attractive

T. Furumoto and Y. Sakuragi, in preparation

Coupling potential (01 → 21)



Role of imaginary part of coupling potential
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T. Furumoto and Y. Sakuragi, in preparation

• Complex coupling gives the large dynamical coupling effect.

• Coupling potential is derived as

At high energies, the imaginary part of coupling potential becomes larger than the real part
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Effect of imaginary part of coupling potential

T. Furumoto and Y. Sakuragi, in preparation



Effect of real part of coupling potential

T. Furumoto and Y. Sakuragi, in preparation



Summary

Dynamical coupling effect
- clearly seen in elastic scattering cross section,

although the incident energy is high enough.

Dynamical polarization potential
- becomes from repulsive to attractive in energy evolution.
- due to the energy dependence of the coupling potential.

Role of imaginary part of coupling potential
- the imaginary part plays dominant role 

to inelastic scattering in high energy region (200-400 MeV/u).
- the inelastic cross section give a hint

to know the imaginary part of coupling potential.


