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dineutron correlations (spin=0 S-wave nn pair

Enhancement of nn pair correlations

a-condensation low density ~ normal density
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di-neutrons in 8He
by Y.K-E., Itagaki et al, Hagino et al.

Size shrinking of nn Cooper pair
by Pillet et al., Hagino et al.,




Two dineutrons in 8He
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Today'’s talk

1. He isotopes are calculated with a method of

Antisymmetrized Molecular Dynamics(AMD).

2. Dineutron correlations are discussed by

analyzing two-neutron density.



Formulation



AMD wave function

Wave function
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Shell-model-like
states

The wave function is equivalent to a simple version of FMD.
For Hamiltonain, we use phenomenological effective nuclear interactions.



Energy Variation 5(P@)|H[*@))
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Energy surface

frictional cooling method

model space 9. (4 +i,u).i aED €
(Z plane) dt in 0Z
Constraint AMD & superposition| ~ |AMD + GCI\QJ

Variation with Constraints

Principal quantum number <a+a> & “deformation” /3
Then, superposition of basis wave functions.

50-100 basis wave functions

Multi configurations (MC) : beyond mean field approaches



Results of SHe



Excitation energy (MeV)
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AMD+GCM calc. for 8He
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with effective N-N interactions(MV1, Volkov)



Dineutron correlation in 8He

8 +
He(ol ) Dominant p3/2 closure with a mixing of
Pa/ dineutron(S=0 pairs) correlations
@ N O Q like SU(3)-limit,no spatially development.
Q Weaker than 6He.
dominant ot mixing _consis’Fent With Itagaki _et al. PRC78:017306,2008
iInconsistent with ? Hagino et al. PRC77:054317,2008.

Breaking of p3/2 neutron shell has been discussed in recent
experimental works.

Exp. L.V.Chulkov et al. NPA759,43(2005) 8He(p,pn)
N. Keeley et al., PLB646, 222(2007). 8He(p,t)6He
F. Skaza, et al. PRC73, 044301(2006). p(8He,d)

8 He(OJZ“) possible existence of the second 0+ state.

O Q P Spgtially developed dineutron clusters
Q =Dineutron gas

No experimental data



Analysis of dineutron correlations



Two-neutron density

Two-body density:
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Two-neutron density in 8He

8He  S=0 component p\2c_ (r, R)

Superposition of Sater determinants

uncorrelated (p3/2)* MC-AMD 8He(0%,)
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Tow-neutron density in 8He
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Comparison with other nuclei

r(lrzl)S o(r=0,R) vs. ( r(:n)s o(r =0, R))
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Dineutron correlation in N=6 nuclei (preliminary)
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Dineutron correlation can be discussed in two-neutron density at surface
and also in relation with (p3/2)* component and mixing of (p3/2)? (p1/2)?



Summary

Dineutron correlation in 8He

Structure of He isotopes was studied with AMD+GCM
Dineutron structure in 8He was analyzed

Results:
* Dineutron correlation in 8He(g.s.) but weaker than ®He(g.s.)
* Possible existence of 8He(0,+):
a+2n+2n structure, dineutron gas ?
Future problems:
Width of excited states. Effective nuclear force.

Analysis of dineutron correlations:

two-neutron density can be a good probe.
Comparison of 2n density with squared 1n density
6He and 8He show an enhancement of 2n density at surface region(R>4) .

Future: We are now developing a new framework (extension of
AMD) to investigate dineutron correlations. F. Kobayashi’'s poster
yesterday.



