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Production and separation of the nuclides near to the neutron number 126 on the r-pr
ocess path

JEONG, SUNCHAN
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We have developed an element-selective isotope separator KISS (KEK Isotope Separat
or System) for direct access to the waiting nuclei with neutron number (N) of 126 on the r-process path in
the chart of nuclides. The performance of the KISS was investigated by using beams from RIKEN Ring Cyclot
ron. The performance achieved so far for iron was about 1/400, 200, and 200ms for the overall extraction e
fficiency, selectivity, and average extraction time, respectlvel without a significant degradation up to
the beam intensity of 4pnA. In the test using the 124xe beam, t e target (198Pt)-recoils were successfull
y extracted as singly charged ions with similar performance. The KISS is ready to explore beta-decaying pr
operties of the nuclei near to N=126 not yet reached so far.In addition, from the measured cross sections
of the multi-nucleon transfer (MNT) channels in the 136Xe+198Pt system, we demonstrated that the MNT would
be promising for producing such heavy neutron-rich nuclei.



3 N
126
B
B
N=126
195 =126
Xe
N=126
136X e
10 MeV 198py

N=126

N=126
GRAZING
N=126
N=126
136y o4 198

N=126



N=126

Xe Pt

N=126
N=126

. N=126

GRAZING

H24 3
GANIL
VAMOS
EXOGAM

Atomic Number

Ce isotopes 1

No. of transferred ~ } ' On
neutron A
134Ce (~3mb) LY
counter part: 20W,5 _gq/
\

Yield (relative)

62 E' ]
o S el
58 NI R—
56
5 | elastically scattered
52| % 1exe
% 3Xe(8 MeV/A)+ %Pt
4 2/AZ~56(typ.=67)
48/ A/BA~105(typ.=168)
100 120 130 140 150 160
Mass Number
1 ™Xe (z=54) 1%pt
4
Ce (Z=58)
6 Xe
3ce GRAZING
20 (N=126)
TLF
1
134
Cesp

20w

203| r, 201Re,

2020, 200 ( N=126)

KISS (KEK Isotope Separation
System) 2



KISS

50
kPa Ar

Decay
measuremen
tstations

E3-room

‘)’. >

U
Mass

separator ' &
S

&
¥
~

E2-room J3-room

Element selective
mass-separator
KISS

KEK Isotope
Separation System

5
4\’@896,77

oh o
9o, g
" as N

o

2. BE—-ZEE- S RBREEKSSORAE

3. HREILRFL(a)&
HRXEI)L(b)DIERKE

198p¢
0.5
100%
(KU Leuven)
10
0.2
> >
100%
20kv
920
B
KISS
(b) gas inlet

4 slits for rapid
laminar flow

Laminar flow

filament

198pt target

0
gas outlet : $1Tmm



1% 100 500

(
)
1/10
126 *®Ir *0s
ZOlR e)
KISS
( )

1) lonization cross section measurements for
autoionizing states of iridium and rhenium
HirayamaY., Muka M., Watanabe Y., Imai
N., Ishiyama H., Jeong S.-C., Miyatake H.,
Oyaizu M., Matsuo Y., Sonoda T., Wada M.
J. Physics B 47 (2014) 075201 (8pp).
doi:10.1088/0953-4075/47/7/075201.

2) In—gas—cell laser ion source for KEK isotope

separation system

Mukai M., Hirayama Y., Jeong S.C., Imai N.,

Ishiyama H., Miyatake H., Oyaizu M.,
Watanabe Y.X., Kim Y.H.
Rev. Sci. Instrum. 85 (2014) 02B906 (3pp)
doi: 10.1063/1.4827112.

3) Study of collisions of 136Xe + 198Pt for the

KEK isotope separator

Watanabe Y.X., Hirayama Y., Imai N.,
Ishiyama H., Jeong S.C., Miyatake H.,
Clement E., de France G., Navin A.,
Rejmund M., Schmit C., Pollarolo G.,
Corradi L., Fioretto E., Motanari D.,

Choi S.H., Kim Y.H., Song J.S., Niikura M.,
Suzuki D., Nishibata H., Takatsu J.,

Nucl. Instrum. Meth. B 317 (2013) 752-755.
doi:10.1016/j.nimb.2013.04.036.

4) Off—line test of the KISS gas cell
Hirayama Y.,Watanabe Y.X., Imai N.,
Ishiayma H., Jeong S.C., Miyatake H.,
Oyaizu M., Kim Y.H., Mukai M., Matsuo Y.,
Sonoda T., Wada M., Mark H., Kudryavstev
Y., Van Duppen P.
Nucl. Instrum. Meth. 317 (2013) 480—483.
doi:10.1016/j.nimb.2013.06.032.

1) Study of multinucleon transfer (MNT)
reactions of *°Xe + '**Pt for production of
exotic nuclei
Watanabe Y.X.: FUSION14, New Delhi, Feb.
24-28,2014

2) beta—decay spectroscopy of r—process nuclei
with N=126 at Kiss
Hirayama Y. : The 12th international
symposium on Origin of Matter and
Evolution of Galaxies (OMEG12), 17-21
November, 2013, Tsukuba, Japan

3) Present Status of KISS
Jeong S.C. : RIBF User Meeting, 26-27 June,
2013, RIKEN, Wako, Japan

KEK RNB group
http://kekrnb.kek.jp

KISS:

In-Gas Laser Ionization for Spectroscopy
NETwork: http://kekrnb.kek.jp/iglis-net
RIKEN




In-Gas Laser Ionization for Decay

Spectroscopy Workshop

IGLIS-NET
Newsletter 2 )

JEONG Sunchan

HIRAYAMA Yshikazu

MIYATAKE Hiroari

ISHIYAMA Hironobu

WATANABE Yutaka

IMAT Nobuaki

MUKAT Momo

KIMURA Sota

Kim Yung-Hee

OYAIZU Mchihiro



