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Borromean systems in atomic nuclel
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Borromean nucleli
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Borromean nucleli

residual interaction — attractive
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Three-body model and di-neutron correlation
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The ground state density: 1Li=%i+n+n \Y;
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role of parity mixing
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weakly bound systems v’ extended density distribution
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probing several density regions K.H. etal., PRL99 (’07) 022506
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probing several density regions K.H. etal., PRL99 (’07) 022506

2

(R (fm”)

pair

2 2

r R7|YW

0.0015

0.001

0.0005

S
o
[a—
O

0.01

<
o
o
S

0.03

0.02

0.01

| | | | |

LI R=0.5 fin
N
j BCS-type | QO
_' T
L R=2tm _]
: | Density distribution
- — I I I | I
] ] | | : |
_| 0.81 |
| o F! |

= ]y |
B ~ — |
— — 04 I

(o8
i . —
_ T |
0 I | I I | 1 I
0 2 4 6
| R (fm)




probing several density regions K.H. etal., PRL99 (’07) 022506
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Di-neutron correlations in neutron-rich nuclel

Strong di-neutron correlations ‘ How to probe it experimentally?
In neutron-rich nuclei

» Coulomb breakup
8 T. Nakamura et al.
cluster sum rule
(mean value of 6,)

v Borromean nuclei (3body calc.)
et S (51~ oo e
Zhukov et al. (‘93 i
Hagino-SagaV\(/a (‘)05) a centrifugal barrier
Kikuchi-Kato-Myo (‘10) g/':mj éifie(’%)" %0)
v" Heavier nuclei (HFB calc.) \ GSI (*0) J

Matsuo et al. (‘05)
Pillet-Sandulescu-Schuck (‘07)



Coulomb breakup of 2-neutron halo nuclei
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How to probe the di-neutron correlation?— Coulomb breakup
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3-body model calculations:
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A possible connection to hadron physics

final state

Elexcitation
TEl X R

any universality?
the same discussion

using invariant mass?

Baryons with a charm quark
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final state: confinement

A-mode

courtesy: A. Hosaka



0.S. correlation? or correlation In excited states?
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Expt.: T. Aumann et al., PRC59(“99)1252

v'Both FSI and dineutron correlations: important role in E1 strength



Geometry of Borromean nuclel
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—> di-neutron correlation



Geometry of Borromean nuclel

“experimental data” for opening angle
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—> di-neutron correlation

K.H. and H. Sagawa,PRC76 (’07) 047302
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3-body model calculations
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Two-neutron decay of %°0O
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cf. a few-body universality in®Li= o + p +n
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3-body model analysis for 2°O decay

K.H. and H. Sagawa,

cf. Expt. :
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Decay energy spectrum K.H. and H. Sagawa,
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K.H. and H. Sagawa,

Angular correlation of two emitted neutrons PRC89 (‘14) 014331

> PRC93(“16) 034330
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Dineutron correlation in the momentum space
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Consequence to a two-nucleon emission decay
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2p decay of °Be : time-dependent calculations
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Di-neutron correlation in the momentum space
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enhancement of back-back emission
— a clear evidence for di-neutron correlation

experiment?
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Di-neutron correlation: spatial localization of two neutrons

v'parity mixing
v'neutron-rich nuclei: enhanced 2
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how to probe Iit?

e Coulomb breakup 05—

v'enhancement of B(E1) due to the correlation
v'Cluster sum rule (only with the g.s. correlation)

*twO-neutron emission decay @
v" opening angle of two emitted neutrons (back-to-back)
<—> aclear evidence for dineutron correlation

260: almost bound three-body system « a few-body universality?
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