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Double-Folding Model (DFM)

Projectile Target
Upe(R) = “‘01\“1)02“2 WV (S; 0, E)drdr,

_— \

nucleon density complex G-matrix interaction
(CEGO07)

T. Furumoto, Y. Sakuragi and Y. Yamamoto,
(Phys. Rev. C.79 (2009) 011601(R)), ibid. 80 (2009) 044614)




Heavy-1on elastic scattering
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Prediction of repulsive potential
for
Heavy-ion High-energy scattering
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Microscopic Coupled Channel (MCC) with CEGOY

Coupled Channel equation

[Te +U . (R)-E, ] 7, (R)==->"U_,(R) 7,(R)
P#a

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

P T :
Uaﬁ(R) = jpi(k )(r1)p5| )(rzijN (S; 0, E)hl’ldl’z
transition density CEGOQ7

Transition density

pu(N) = (P52 5(ri—n| e (&)
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1. Backward cross section comes down
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Dynamical polarization potential (DPP)

Coupled Channel equation

P#a

< [Te+U,, (R)-E, ] 7.(R)=->U_(R) 7,(R)

{TR +U,,, (R)+ X U,,,(R) (7, (R)/ 2,(R))- Ea} 7. (R)=0
P+

Coupling effect

Dynamical polarization potential (DPP)

AU s (R) = DU, (R)7,(R)/ 7, (R))
P+

By partial wave expansion

AUSLR) = YU, (RI(#2(R)/ A0(R))
P+



Coupled Channel equation

Ta +U,,(R) 4D U (R) (Zﬂ(R)/Za(R))I— Ea} 7., (R)=0
P#a
Dynamical polarization potential G
AU g (R) = Zuaﬂm)(zﬂ(R)/za(R))l
f#a
=>U,,(R)GS(R,RI ,, (R 2, (RHIR'/ 1, (R)
P#a
(GH) — 1 )
P E,-T,—U,, +ie

Here, we assume that U _,(R) = (Ng +IN )V _,(R)

AU 5 (R) = (N +iN, > SV, (R)[ GE (R, RV, (RN 2, (RNAR' 1, (R)

f#a



AU 5 (R) = (N +N, ) YV, (R)[ GSV(R.RWV,,, (R) 2, (RHAR/ 7, (R)
P#a

= (N +iN,)*(Au+iAw)
= (N2 =N?2)AU—2N;N, AW+i{2N N, Au+(N2 = N?)Aw]

Real part Imaginary part

AU +iAw = Zvaﬂ(R)jG;“(R, R'W,, (R, (RYAR'/ z,(R)
P#a

~y
"~y

(1) (A)
- ﬂEcm ;Zf (R)| " dagij, (aR)[~ cboc® £, J,, (@)

If ;) isreal, Au=0
Aw <0

K.-1. Kubo and P.E.Hodgson, Nucl. Phys. A366 (1981) 320



Dynamical polarization potential (DPP)

Vep(R)

T. Furumoto and Y. Sakuragi, in preparation
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Dynamical polarization potential (DPP)
for high-energy heavy-ion systems
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Role of imaginary part of coupling potential

* Complex coupling gives the large dynamical coupling effect.

* Coupling potential is derived as

_ (P) (T)
U off (R) = jpik (r1),01|
transition density CEGOQ07
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
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Effect of real part of coupling potential
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Summary

Dynamical coupling effect
- clearly seen 1n elastic scattering cross section,
although the incident energy 1s 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 1maginary part plays dominant role
to inelastic scattering in high energy region (200-400 MeV/u).
- the 1nelastic cross section give a hint
to know the imaginary part of coupling potential.



