Nuclear Spectroscopy at KISS/KISS-1.5

KEK Isotope Separation System (KISS)

to study nuclear properties from astrophysical interest
- Multi-nucleon transfer reactions to produce neutron-rich nuclei

- Ar gas-cell combined with laser ionization
+ Mass separator (ISOL)
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Nuclear structure of 11Be
from beta-decay spectroscopy with polarized 1L
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2nysics motivation
and KISS/KISS-1.5



ldentification of astrophysical site for r-process
and study the origin of uranium

Type Il Supernova

H. Grawe et al., Rep. Prog. Phys. 70 (2007), 1525-1582.
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Neutron number B—y spectroscopy, laser spectroscopy : precise predictions



KISS/KISS-1.5
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| aser Spectroscopy
at KISS

« Neutron-rich Re isotopes

« Neutron-deficient Ir isotopes
« CLARIS



Laser spectroscopy of unstable nuclei

Hyperfine splitting (HFS) measurements Isotope shift : 6v
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X.F. Yang et al., Prog. Part. Nucl.Phys. 129 (2023) 104005.



In-gas-cell laser spectroscopy of 188-193Re

Shape transition at N=116-118,Z2 =72 ~ 76
- PES Calcula’[ed30 by CHFB+5DC J.-P. Delaroche et al., Phys. Rev. C 81, 014303 (2010).
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+ Change of the proton orbit from [402]5/2+to [411]1/2+at V=116
from the B-decay study of 192Re at KISS  H. Watanabe et al., Phys. Lett. B 814, 136088 (2021).

m) Suggested /=1/2+for 191Re, 0~ for 192Re, and 1/2+ for 193Re
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in-gas-cell laser spectroscopy of 188-193Re mWp p, sensitive to f



Collinear LAser Resonance lonization Spectroscopy (CLARIS)

Narrow-band pulsed UV laser : CLARIS beamline

Injection-locked TiSa ion and Iaser transports were done.
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Collinear laser ionization spectroscopy
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Excitation energy (MeV)

Studies of nuclear structure of neutron-rich Mg isotopes
by using spin-polarized Na isotopes (Odahara@QOsaka Univ.) @ TRIUMF-ISAC
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H. Nishibata et al. Phys. Lett. B 767, 81 (2017).
H. Nishibata et al. Phys. Rev. C 99, 024322 (2019).
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H. Nishibata et al. Phys. Rev. C 102, 054327 (2020).

« Systematic studies have been performed
for neutron-rich nuclei near and inside
the V= 20 island of inversion.

(N=20 magic number disappears.)

« By using spin-polarized nuclei,

we can determine the nuclear-spin values
of excited states of daughter nuclei

-

Next step : 32Na — 32Mg

To produce spin-polarized 32Na,
we need to determine nuclear spin of 32Na at first.
= HFS measurement

by laser ionization spectroscopy

in the collaboration with Jens and Ruohong.



Summary

KISS/KISS-1.5 : MNT reactions + Gas cell system
> Access blank spots on the nuclear chart and
Perform laser ionization spectroscopy
for the studies of nuclear structure

* |n-gas-cell laser ionization spectroscopy of heavy refractory nuclei
» Systematic studies of Pt, Ir, Os, Re, W, Ta, and Hf isotopes

« Precise laser ionization spectroscopy for actinide nuclei

» Collinear resonant ionization spectroscopy beam line at KISS
Offline studies will start soon.

TRIUMF-KEK Collaboration
for Complementary Laser Spectroscopy Across the Nuclear Chart
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