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Introduction
Physics motivation



KISSETI#[ : Identification of astrophysical site for r-process
~ How are the elements of Gold, Platinum and Uranium synthesized ~

H. Grawe et al., Rep. Prog. Phys. 70 (2007), 1525-1582.
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KISS
KEK Isotope Separation System

Production (MNT reactions)
Separation (KISS)
of the nuclei around N = 126 and actinoid
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KEK Isotope Separation System (KISS)

{ETRILF—(~10MeV/A) ERFBITRI
136y /238 E—/1s + 198pt /natURE pY

Y.X. Watanabe et al. PRL 115 (2015) 172503.
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Detectors and MRTOF-MS at KISS

Beta-ray counter (MSPGC): i B, 20 g
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Experimental results

B-y spectroscopy

Mass measurement

Laser spectroscopy



Element

Nuclear spectroscopy around N =126 at KISS

198pt, nat-pt, natp, nab\W targets
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Experimental results

-y spectroscopy



B-y spectroscopy of 19805 (Tl/2 unknown)

Gated on 282.7 keV (‘**"T1)
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B—y spectroscopy of 1878Ta

y-ray energy spectrum
in coincidence with MSPGC (M=2)

800

EESOO
o 500
o

5 400
S 300
@]

O 200

- 3 z
700¢ g (E
— = N =
= 4} (=]
- = =
- 2 £
= D E
X T ® n
- ' IC-U“ E IICIJ’__‘ E
= = < L85 @ ©
= < Rres £ 8
C =2 i— 0
100E- & 28 3
E 1 1 1 1 | 1 . 1 1
% 100 200 300 400 500 600
Energy (keV)
6 B-delayed transitions were observed
(7/2%)
5 [first forbidd
e |first forbidden
8 6.050) 87016\ 72" i 3504
S 6.0509) 87(16) o — 5(1) ns
=
N B W
L 71 93) N7 | 1 2014
o T TTTTo o S
AN _ o
N >73  08) N2 4 V713
_, >84 _ 3013 N3/ '
log(fy %P~ 187y

Ty, = 23.809(25) h

700

Half-life (s)

Counts/75 s

—_
o
=]

10°
10*
10°
102

10

M. Mukai et al., Phys. Rev. C 105, 034331 (2022).
Growth-decay curve

of B-delayed y-ray counts

250

200

150

100

50

Time (s)
c.f. Ty, = 138(36) s for ¥Ta’3* at ESR GSI
M.W. Reed et al., Phys. Rev. Lett. 105, 172501 (2010).

Systematics of Ta isotope half-lives

5

E H  Exp.

i B this work

; —&— KTUY + gross theory

- —a&— FRDM+QRPA

E - —+— RHB + pn-RQRPA

= A e

E \'____-——".":Q, +

: g

g A

= R N TR NS VTN (N TS (TSN RN NN R WA A
184 185 186 187 188 _ 180 _ 190

Mass number



Experimental results

Mass measurement
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Experimental results

Laser spectroscopy
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Atomic number
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Atomic number

KISS-IITD OS2 EA#DF A=

238U (9.4A MeV, 1 puA) + 238U (13 mg/cm?)
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e Lifetime measurements and -y spectroscopy
199-201Pt’ 196'200”, 195-19805’ 185-187Ta’ 192Re

e Mass measurement by using MRTOF-MS
Pt, Ir, Os, Re, W isotopes and actinide elements

» Laser spectroscopy for g-factor and charge radius
199g, 199m,200,201pt 196-198|r 194,196OS Re W Ta
V4 7 4 4 V4 eee

» Proceed further nuclear spectroscopy of nuclei
around N=126 and around 238U (n-rich actinide)
— KISS-1.5 (x 100 ~ 1000) = KISS-II ( x 10,000)
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