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Physics motivation



|dentification of astrophysical site for r-process
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Atomic number (Z)

Explore the origin of uranium and thorium
~ Nuclear spectroscopy of actinide elements ~
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* The origin of U and Th would be r-process nuclei with A = 232-252.

* No experimental data for neutron rich nuclei
 MNT reactions can produce these neutron-rich actinide nuclei




KISS
KEK Isotope Separation System
in RIKEN RIBF

Production (MNT reactions)
Separation (KISS)
of the nuclei around N = 126



KISS : detectors and MRTOF-MS

Collaboration with IBS

Multi-Segmented proportional

gas counter (MSPGC) for B-rays
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Experimental results

B-y spectroscopy

Mass measurement

Laser spectroscopy




Nuclear spectroscopy around /N = 126 at KISS
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B-y spectroscopy of 1°80s (t;,= unknown)

1. Laser ionized Ir
2. Laser ionized Os
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In-gas-cell laser ionization spectroscopy -

Pl by using MRTOF-MS I:> Laser resonance spectra
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KISS upgrade
toward KISS-1.5



Near future plan : KISS-1.5

Primary beam lon extraction efficiency Simultaneous measured nuclides Efficacy
KISS ~ 10 pnA <0.1% 1 1
KISS-1.5 100 pnA >1% >10 100 ~ 1000

€ Target system ¢ DSHeGC ¢ DSHeGC
4 Doughnut-shaped no laser ionization ¢ MRTOF-MS

helium gas cell € Variable mass-range separator

(DSHeGC)
MRTOF-MS [ ¢ MRTOF-MS

Direct mass measurements
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Y. Hirayama et. al., NIMA 1058, 168838 (2024).

Kapton window

€ Variable mass-range separator
» Simultaneous transport of ions

with different mass numbers

Y. X Watanabe et al., Nucl. Phys. A 1061, 123140 (2025).



Summary

To characterize 37 peak of abundance pattern and
explore the origin of U and Th from nuclear physics perspective,
nuclear spectroscopy in the vicinity of N=126
and actinide region is essential.

Installation of KISS was completed.

Lifetime measurements and -y spectroscopy
Laser spectroscopy for g-factor and charge radius
Mass measurement by using MRTOF-MS

® Proceed further nuclear spectroscopy of nuclei
around N=126 and around 238U (n-rich actinide)

® Construction of KISS1.5 will start from the next October

Thank you very much for your attentions!
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