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What is known about °F ?

H. Sakurai et al., Phys. Lett. B 448 (1999)
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What is known about ®°F?

30Ne & 29p* s 2T 4 9

In-beam gamma Spectroscopy CH2/C(3ONe,29v27F)
P. Doornenbal et al., Phys. Rev. C 95 (2017)
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- Interplay:

heaviest O isotopes < F isotopes « Island of Inversion
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2p2h & 4p4h pf-shell configurations are crucial

* neutron-unbound states provide more complete picture
(also f & p wave access)

Y. Utsuno et al., Phys. Rev. C 60 (1999)
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Spectroscopy of neutron-rich Oxygen Isotopes
at the Rl Beam Factory

Spokesperson: Y. Kondo (Tokyo Inst. of Technology)
“Spectroscopy of 2’0 & 20"

F — 0 — >0 +4n

29Ne =28 270 — 240 4 3p

AfE vs. Z

Hf 3 *.:":% I
Kinematically complete L .
measurements with radioactive - Bt = -
beams in inverse kinematics 7 _
at high energies J: ST
- @:260MeV/u
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SAMURAI Experimental Setup
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Superconducting Analyzer for Multi-particles from Radio Isotope Beams @00 DARMSTADT
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(SAMURAI + MINOS + DALI2 + NeuLAND)

SN

5

Liquid H, target + Vertex Tracker

| | - high luminosity
& - good vertex pos. resolution for (p,2p)

A. Obertelli et al., Eur. Phys. J. A 50 (2014)
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N = e L - Neutron dripline exp. known up
0 R to Z=8
N
28
E ﬁtﬁ 260y e + ?*0O (doubly magic) is last bound
Be ) 240y Oxygen isotope
H - Dripline theoretically reproduced

only by including 3N forces

280 is true 2n emitter

T. Aumann & T. Nakamura, Physica Scripta, Volume 2013, T152
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°0 — A barely unbound system

h! .
RIBF Experiment (Japan
— °0(0") 22keV P (Japan)
= sl =+ P0(0") TkeV E, = 18 & 3(stat) & 4(syst) keV
=N weene 2°0(0%) 100keV {6 011
o % ceee BO(2%) E,.(27) = 1.28T 555 MeV
2 S
e " B
2 o : * £ %0 - A neutron-radioactive Nucleus?
= 0 0.5 | =
£ Ej (MeV) - Predictions by L. Grigorenko et al.

(PRL 111 (4) (2013) 042501) :

Angular barrier of d wave valence

neutrons could cause lifetime in ps
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0 l > 3 4 5 6 range

B (MeV) - Measurement at NSCL

(Z. Kohley et al., PRL 110, 152501 (2013)):
T = 6.5755(stat) & 4.3(syst) ps

Y. Kondo et al., PRL 116, 102503 (2016)
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2°0 — A neutron-radioactive Nucleus?

A new and precise method
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JK, C. Caesar et al., NIM A 866, 265 (2017)
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20 — A neutron-radioactive Nucleus?
A new and precise method

And using several targets ...
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— the experiment has been performed in Dec. 2016 at SAMURAI (C. Caesar)
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Summary

We have recently finished a 2-year experimental campaign at the
RIKEN Nishina Center:

TP A06
29F —_p> 280* N 240 _|_4n

Ground-state Lifetime of 0

"Tetraneutron" (F. Schindler)

TP AQ05
"Soft Dipole *°He" (C. Lehr)

Coulomb Break-up of **Ne
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