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abstract

Recent development of high-energy heavy-ion accelerators enables us to obtain secondary radioac-
tive ion beam of neutron-rich nuclei on neutron drip line. Such extremely neutron-rich nuclei often
possess exotic structures. "Neutron halo” is one of such phenomena, which is characterized by a
novel twofold structure composed of a core with normal nuclear density and a halo with the low
density with very small neutron separation energy. For exarfigie and'!Li are two neutron halo

nuclei, which contain two neutrons in the halo. These two neutron halo nuclei are also interesting
in terms of the characteristic three body property, so called Borromean. The Borromean nucleus is
bound by a three-body system(”core + n + n"), but its two-body sub-systems("n + n” and "core + n")
are not bound. This type of unique binding mechanism is not well understood both in experimental
and theoretical points of view.

In the present study, we have investigated the fifsegcited state ofHe, which has been con-
sidered to be a resonance with three-body nature. We have done the proton inelastic scattering on
®He in inverse kinematics. The experiment was performed at the RIPS beam line at the RIKEN
Accelerator Reserch Facility. We measured all the decay prodiitésand two neutrons from this
2+ excited state. We obtained relative energy spectruffitef + n + n. The obtained resonance
energy is 0.9Gt 0.14 MeV in the relative energy, and the total inelastic cross section iS-2677
mb 0 < 6cm < 60[deg], 0 < E < 1.5 [MeV]). We have analyzed the angular distribution of
this reaction for the transition to the first 2xcited state by using a coupled-channel DWBA code
ECIS97 with an appropriate optical potential. We have confirmed that this transition occurs as a
AL = 2 transition. We have investigated three-body decay characteristics by using the Dalitz plot,
consisting of two-body relative enerdfe(n+n) andEe (*He+n). The result shows an evidence
for the sequential decay mechanisPie(2+) — SHe+n — “He+n-+n. The present result that
such a simple Borromean nucléilde decays via theHe resonance may indicate that such an inter
mediate resonance state plays an important role in the Borromean system.
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Energy 70 MeV/nucleon
Intensity ~2x10% cps
AP/P 0.1%
Beam purity 96.9%
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'Be target RIPS -- RIKEN Projectile-Fragment Separator --
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Density 1.032 g/crd
(No. of H atome$/(No. of C atome$ 1.104
Refractiveindex 1.581
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3.3.3 PPAC(Parallel plate avalanche counter)
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3.6 DOOOOoOO
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3.6.4 Plastic Scintillator Hodscope (HOD)
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3.7 DDOOOOO
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VETONo. | 00O [mm] | OO [mm] | OO [mm]
No.1 5.0 850 100
No.2 5.0 1000 100
No.3 10.0 850 150
No.4 5.0 1000 100
No.5 4.0 1000 100
No.6 4.0 1000 100
No.7 4.0 1000 100
No.8 4.0 1000 100
No.9 4.0 1000 100
No.10 4.0 850 100
No.11 4.0 850 100
No.12 4.0 1000 100
No.13 5.0 850 100
No.14 5.0 850 100
No.15 5.0 850 100
No.16 5.0 1000 100
No.17 5.0 1000 100
No.18 5.0 1000 100
No.19 5.0 850 100
No.20 5.0 850 100
No.21 5.0 850 100
No.22 10.0 850 100
No.23 10.0 850 100

034 VvETOLUODOUODOUODOUODOObOUObOobUoboboDbo
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3.7.2 Neutron Counter(NEUT)
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(APPENDIX 7.20 0)0
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4.1.2 PPACOO
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5.3 Dalitz Plot
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