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Motivation M

Nuclear structure of nuclei around the area around the
“island of inversion” via decay spectroscopy

— [B-half-lives

— Level schemes of daughter nuclei (B-delayed y-rays)
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Particle identification — 3°Ne setting LM

N=20 isotones

Primary Beam 48Ca
E = 345-AMeV
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Particle identification — 3Mg setting LM

N=24 isotones
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CAITEN: Implantation & 3-detection

TUTI

CAITEN - Cylindrical Active Implantation Target for Efficient Nuclear-decay study

plastic scintillator
Implantation in plastic scintillator:

Each pixel 6 x 6 mm?
Thickness 20 mm
4-10% pixels

Height 100 cm
Diameter 50 cm

24 (stationary) position

o — sensitive photomultiplie
tubes (PSPMTs)

Similar to a tape station -
Motion of plastic scintillator:

Rotation: 20-40 rpm ¥} 500-1000 mm/s
Vertical Motion 2 mm/s

PSPMTs view from the top
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CAITEN Implantation & -detection TUTI
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Correlation &> Half-life measurement TUT
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Implantation rate: ~ 200Hz
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Background subtraction
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B-half-lives of N=20 nuclei M
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B-delayed y-rays of 3’Al implants Tum
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3TAl decay — B-y-y coincidences
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First experimental level scheme of 3’Si T

N=40
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protons

Comparison of the experimental level
scheme of 37Si with shell model

calculations

neutrons

SDPF-MU: Y. Utsuno, T. Otsuka, B. A.

Brown, M. Honma, T. Mizusaki, and N.
Shimizu, arXiv/1201.4077v1

SDPF-U: F. Nowacki and A. Poves, Phys.
Rev. C 79(1) (2009) 014310

pf shell

sd shell

Sp=2.25(10) MeV

ground state of *7Al 5/2* 9/2- 2169
0s=1640(15)MeV, P)z26(3)%, PCo)=1(1)%  5/2° 2055
11/2- 2039
................... &gt da ¥ L -
1( 1)®(V 3/’2) '3/2+‘ 10g(ﬁ)=5.28, 6 1943 7/2 1957
........... BSi0F)@(vdsp) ™! i
I 11/2- 1839
H 5/2° 1818
@ 5/2*, log(f)=5.12, 10 1619
3 j A72%, logf)=637,< 1581
log(f)=5.72(20), 3(1) 2 1504¢ 7 1420 1509
a-~a i
s O {
— N e d
fdg / 1/2* 1348 )
log(f)=4.94(4),162) = & Q 1269/ Lz 1207
log()24.48(4), 56(3) 76 UE 1
N
Ol "o gyt _
3 £ <3/2%, log(f)=4.64, 40 586
g 12
w ~
3/2° 424
)
§ 3/2° 248 3/27 237
8 155 . 7/2” 170
7/2- 91 .~
0 (7 —
-0 0 512 0 5/2° 0
(a) experiment (b) SDPF-MU (c) SDPF-U

[ 2p.)
(el

&R



Summary

* First experimental observation of 3-delayed v-
rays in 3’Si and B-y-y coincidences

-> First level scheme

- Comparison with shell model calculations

 Half-lives of N=20 isotones with smaller errors
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Thank you for your attention! ~ TUT

CAITEN CoIIaboration

.qa wa’ ﬁ——é:“y-ss}‘* 225 ‘&3"« '35\ av-": <

ana

Konrad Steiger1, Shunji Nishimura?, Zhihuan Li?, Ruijiu
Chen?, Thomas Faestermann?, Roman Gernhauser’,
Christoph Hinke', Reiner Kriicken':3, Mizuki Kurata-
Nishimura?, Giuseppe Lorusso?, Yuki Miyashita,
Kenichi Sugimoto?*, Toshiyuki Sumikama#*, Hiroshi
Watanabe? and Kenta Yoshinaga?#

' Technische Universitat Miinchen, Germany
2 RIKEN Nishina Center, Wako, Japan

3 TRIUMF, Vancouver, Canada

4 Tokyo University of Science, Japan

Supported by BMBF (06MT9156), DFG (EXC 153,
KR2326/2-1), KAKENHI (19340074) and RIKEN
President’s Fund (2005).

s
x4




