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Nucleus is many-body system of nucleons
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Closed-shell at magic number -2 inert character

Many-body theories with limited model space by assuming
inert core (doubly magic nucleus)

Large neutron-proton asymmetry = change of shell structure

’8Ni, 132Sn are doubly magic with conventional magic numbers

among unstable nuclei
https://www.nishina.riken.jp/researcher/archive/illust.html
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Physics topics
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Oxygen anomaly
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e Sudden change of neutron drip line (Oxygen anomaly)
— What is the origin?

* |sland of inversion
— Where is the south boundary?




écsuka et al., PRL105, 032501 (2010)
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Large effect at N>16 Oxygen anomaly
3NF plays an important role
in binding of oxygens

e Sudden change of neutron drip line (Oxygen anomaly)

— What is the origin?
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— Where is the south boundary?
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Experimental study of
unbound oxygen isotopes
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Invariant-mass spectroscopy of 2’0, 220, *%F




Invariant mass method

’80: One-proton removal reaction of 2°F

knocked-out
proton 280)
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270: Two-proton removal reaction of 2°Ne
-1n1p reaction from 2°F

28F: one-proton removal reaction of 2°Ne
one-neutron removal reaction of 2°F
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Invariant mass
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—>4 neutrons coincidence is needed




280 measurement @ RIBF-SAMURAI

T. Kobayashi et al., NIMB317, 294, (2013)
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Experimental results
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Results of 28F

First measurement for 28F
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Results of 28F
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Summary

Invariant mass spectroscopy of 2’0, 230, %3F
28|:

* p-wave ground state = Island of inversion

_ 270

e Resonance state at 1.1MeV

— Sequential decay through %°0 ground state

_ 280

* ~100 events of 240 + 4n coincidence
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