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Nuclear clustering in N-rich nuclel

1. a—clustering in stable nuclear systems

8Be = 20, 12C =30, 160 = o + 12C, °Ne =a + %0

2. Clustering in N-rich systems : Clusters + XN

Example : Be isotopes = 2a +XN

(a) m-orbit (b) o-orbit

00 aa

Molecular Orbital model : N. Itagaki et al., PRC61,62 (2000)



Studies on neutron-rich systems in 3-dimensional space
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Formulation Linear Combination of
Atomic Orbital (LCAO)
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=P,(L)-P,(L) + P,(R)*P,(R) — 2P,(L)*P,(R)

°He + o a + °He SHe + 5He
@ = P,(R)*P,(R) + P,(R)*P(R) +P,(R)P,(R)
a+5He(0%)

| Total wave function |

Y=  C(B.S)P.(a)P,b)

Variational PRM

(m,n)=x,y,z (a,b)=L,R
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Adiabatic Energy surfaces : NN int. =Volkov No.2 + G3RS

‘1OBe=oc+oc+n+n(J“=O+)
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Coupled channels with the adiabatic states

| Energy spectra of 1°Be |

Adiabatic basis
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Parity doublet formation in adiabatic energy surfaces
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Coupled channels in a+°He elastic scattering (J™ =0 )
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Coupled channels in a+®He elastic scattering (J* =1-)
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Enhancements in a+8He inelastic scattering (B Imanisi etal., Phys. Rep. 155)
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Comparison between a+°He and a+8He scattering

10Be(0%) : Res. in Inel. Scatt. 12Be(0%) : Res. in Transfer ch.
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Summary

1. Studies on N-rich systems in (N,Z,E) space is very interesting.

2. Unified description of structures and reaction becomes quite important.

3. We show some enhancements in the a+°He and a+8He scattering.

Results of 19Be

1. Molecular and atomic states coexist in this system.

2. Reaction process is different between the positive parity and the
negative one.

3. L-Z transition is predicted in connection to the Parity doublet.

Results of 12Be

1. Resonances will be observed in two neutron transfers.

2. Exotic structures are excited. (I will report at YITP post symposium.)






Coupled channels with the adiabatic
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Resonances in o + 8He = *He + YHe

(A) (B) _ (D)
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Unified studies in neutron-rich system

Resonance

~ 7 1 Reaction -
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Resonances

Slow RI Beam reaction Transfer reactions

Structural
change

Unified studies is very

It will be available in
near future experiments.

Interesting and important.
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Coupled channels with the adiabatic states
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Generalized Two-center cluster model (GTCM) : PLB588

| 9Be=a + o+ N+N:J=0" |

40 Adiabatic energy surfaces (JP =0" )

Basis : Atomic orbital (A.O.)
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Generalized Two-center cluster model (GTCM) : PLB588

| 9Be=a + o+ N+N:J=0" |

40 Adiabatic energy surfaces (JP =0" )
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Formulation Linear Combination of
Atomic Orbital (LCAO)

C”) (6%)2= (P — PR )
(90093 :(0>8)

bHe(2)2 + a a + fHe(2)? SHe(z) + SHe(z)
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a+5He(0%) o + SHe(x)? a + °He(y)? o + °He(Z)?




