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Ⅰ. HIGHLIGHTS OF THE YEAR

Nuclear spectroscopy of multi-nucleon transfer reaction products in
the 136 Xe and 198 Pt system
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We have developed the KEK Isotope Separation
System (KISS)1) to study the β-decay properties of
neutron-rich isotopes with neutron numbers around
N = 126 for astrophysics research2) . We extracted
elastic events of 198 Pt and unstable nuclei of 199,201 Pt
and 196,197,198 Ir produced in the 136 Xe beam and 198 Pt
target system3) . We successfully measured the lifetime
of these unstable nuclei, and measured the hyperﬁne
structure (HFS) of 199 Pt and 196,197 Ir in order to determine the magnetic dipole moment and the change
in the charge radius by using the in-gas-cell laser ionization spectroscopy technique.
We performed nuclear spectroscopy using the 136 Xe
beam with an energy of 10.75 MeV/nucleon and a maximum intensity of 100 pnA. We introduced a doughnutshaped gas cell with the 198 Pt rotating target system
in order to increase the extraction yield not only by increasing the 136 Xe primary beam intensity but also by
reducing the argon-gas plasma density in the gas cell.
The 136 Xe beam was directed onto the 198 Pt rotating
target placed in front of the gas cell, and was stopped
at a tungsten beam dump without entering the gas
cell. As a result, we successfully extracted the laser
ionized 199 Pt+ with a one order of magnitude higher
yield than that with a primary beam intensity of 20
pnA.
Figure 1 shows a typical β-decay curve of 197 Ir. The
half-life time was evaluated from the ﬁt to the spectrum where the decays of the parent nucleus 197 Ir
and daughter nucleus 197 Pt and a constant background
were taken into account. The half-life times measured
in this experiment are listed in Table 1. The measured
half-life times t1/2 were in good agreement with the
reported values.
Figure 2 shows the measured HFS of 199 Pt obtained
by detecting β-rays. We found that not only 199g Pt
but also 199m Pt were laser-ionized, from γ-ray measurement. This indicated that the measured HFS consists of the HFS of 199g Pt and 199m Pt. In order to
identify each HFS, we plan to measure the HFS by
detecting γ-rays emitted from 199m Pt, and then decompose the HFS of 199g Pt. It is feasible to evaluate
the magnetic dipole moment and the change in charge
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Fig. 1. Measured β-decay curve of 197 Ir. The red line indicates the best-ﬁt result to evaluate the half-life time.
Table 1. Comparison between the present measured and
reported half-life times of 199,201 Pt and 196,197,198 Ir.

Extraction yield (arb. u.)

Nuclide
199
Pt
201
Pt
196
Ir
197
Ir
198
Ir

Measured t1/2
31.3(1.5) min
1.9(5) min
52(5) s
6.1(4) min
10(1) s

Reported t1/2
30.8(2) min
2.5(1) min
52(1) s
5.8(5) min
8(1) s
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Fig. 2. Measured hyperﬁne structure of

199

Pt.
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