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Neutron-rich ¢He

Neutron drip-line

I. Investigation of Halo nature 2. Establishment of ab-initio calculation

Unique structure Model independent
Neutron-neutron correlation Nucleon-nucleon Interaction
Cluster model calculation —excited energy, El response

Few-body system

2n Halo éHe — Good test case




Dipole responses of nuclei

B(El) : dipole Transition Probability
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Dineutron correlation in ¢He

Spatial correlation of 2 valence neutrons

Dineutron or cigar 7

— not observed directly

Dineutron

Three body model calculation
K. Hagino, H. Sagawa et al., Few-body. Syst. (2016) 57:185
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— 2+ state : dineutron correlation?
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Previous measurement of ¢He

6 -o .
He T.Aumann et al., PRC 59 (1999) ab-inito calc paccaeral, PRC 69 (2004)
T T T T T T T T T T 4t = | | I |
o ' 35 4
%- 0.30 - PN N 3 | :
z B ' . 4 ‘_'E‘ H
N o0z B 25\
£ S 2y
& 020 © 15 [
& 1
w 0% 0.5 |
=) B
~N 0
— 010
Lul I
(48]
© 005
o0l . . : : 4,AV4I’ o | | T .
0.0 1.0 2.0 3.0 4.0 5.0 6.0 MN .
Relative energy [MeV] g e
.g _ Aumann [15,16] «
i ; = }
Large experimental uncertainty 3 2
= o
Only low energy region N e
0 .
; : o 1 2 3 4 5 6 7 8
— fail to compare to the theoretical model Ex[MeV]

High precision & wide energy range data




Experimental Setup

SAMURAI @RIKEN RIBF Dipole magnet
(2.0T)
.
| * - Neutron detector
"b.5n, &, CH2 (NeuLAND+NEBULA)
targets it
184MeV/u ) 4 \

6He

Drift chambers

Plastic scintillator hodoscope
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Inclusive cross

Particle ID (C target, ®He beam gated)

SE

T.Aumann et al., PRC59(1999)3
O(°He->4He) [mb] Previous Work[ | ]
@ 184MeV/u @240MeV
Pb 1 101(47) 1 150(90)
Sn 709(47)
C 224(5) 190(18)
D 67(10)

Systematic error : FDC detection efficiency fluctuation

o(Pb)/o(C) = 5.0(2)
— Coulomb component dominant

a(Sn)/0(C) = 3.2(2)

— Coulomb/nuclear component



Relative Energy of ‘He+2n

ﬂevel Diagram ¢He
SHe(2")
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Summary

Coulomb&Nuclear breakup of Two-Neutron Halo nucleus 6He
Clarification for Halo nature, n-n correlation
Establishment of ab-initio calc.

Inclusive cross section 0(°He —4He)

Relative Energy spectra ¢He

Decay mode of ¢éHe(2*) state

Outlook

Extraction of B(El) strength
Exploring the decay mode & nn-correlation in ¢He

Comparison to model/theoretical calculation
Nuclear force
Possible existence of di-neutron
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