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d+12C at 56 MeV
Elastic scattering



12C(d,pn) at 56 MeV



Recent development of CDCC

1. Eikonal CDCC:            
The method for treating Coulomb breakup reactions.

2. Eikonal reaction theory (ERT):
An extension of CDCC to inclusive reactions such as  one-

nucleon removal reaction.  
3. Four-body CDCC:

The method for treating four-body breakup reactions
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3. Four-body CDCC
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Scattering of 6He 
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6He-209Bi scattering at 22.5 MeV

3-body CDCC

4-body CDCC
4-body CDCC
w/o BU
Aguilera et al. 

T. Matsumoto, Egami, O., Iseri, Kamimura, Yahiro,
PRC73, 051602 (R) (2006); nucl-th/0511059.



Breakup Cross Section of 6He scattering

PRC59, 1252(1999), T. Aumann et al.
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6He+12C scattering at 240 MeV/nucl.

4-body CDCC calc.

How to smooth the discrete spectrum

6He



New Smoothing Procedure with Complex Scaling Method

Continuum state of 6He with positive E

Response function
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Complex scaling method

Scaling operator 
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Green’s function with Complex-Scaling Method
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New Smoothing Procedure with Complex Scaling 
Method

Response function

T-matrix of CDCC

Green’s function with Complex-Scaling Method



Breakup Spectrum



Convergence of  Breakup-spectrum (2+)

2+ (set II)2+ (set I)

Set I gives convergence



Application of the new method

1. 6He+12C@240 MeV/nucl.

2. 6He+208Pb@240 MeV/nucl.

measured @ GSI
PRC59, 1252 (1999), T. Aumann et al.



Proton target



Conclusion

1. Four-body CDCC  is  applied to 6He breakup 
reactions from p, 12C and 208Pb targets. 

2. Four-body CDCC is successful in describing 
the breakup reactions.
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