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Decay spectroscopy of
very neutron-rich nuclel at RIBF

Shunji NISHIMURA
( RIKEN Nishina Center )

for EURICA™ collaboration

(*) ... EUROBALL RIKEN Cluster Array



Location of Decay Station
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EURICA Project at RIBF

( EUROBALL RIKEN Cluster Array)
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Upgrade : 2009 - 2012

U-beam intensity
-0.2pnA > ~10pnA ... x50 times

Gamma-ray detector
- 4 Clover detectors (Det. Effi. ~1.5% at 0.662 MeV)
—> 12 Cluster detectors (Det. Eff. ~ 15 % at 0.662MeV)
... X 10 times
( = gamma-gamma coincidence ... X 100 times

Beta counting system
- 16 x 16 pixels x 7 layers = 1792 pixels
- 40x60 pixels x 8 layers = 19200 pixels
... X 10 times




EURICA Collaboration
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New Beta Counting System : WAS3ABI

(Wide-range Active Silicon-Strip Stopper Array
for Beta and Ion detection)
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U-Beam Campaign 2012
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Decay Proposals at RIBF

© Decay proposals
O New proposals with EURICA

Color with
known T, (> 1ms)

- Decay curve : T,),

- Excited states : E(2%), ..
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- QB
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EURICA Campaign in 2012

[18O beam] 100 ~ 200 pnA

Mar.29 — 31 (2 days) ... Commissioning | (Nishimura/Doornenbal)
April 16 — 18 (2 days) ... Commissioning Il (Nishimura/Doornenbal)
[124Xe beam] 10 ~ 27 pnA

Junel8 — 29 (6 days) ... 9%Ag, %Cd, %8In (Boutachkov/...)

[238U beam] 6~ 12 pnA

Nov.6 — 16 (7.5 days) ... ®Ni (Nishimura)

Nov.16 — 29 (10 days) ... 18Cd /128pd (Watanabe/Lorusso)
Nov.30 — Dec. 5 (5 days) ... 1383n [ 132Cd (Simpson/Jungclaus/Gadea)
Dec.5-9 (-) ... 126pd [ 15Nb (Watanabe/Lorusso)
Dec.12 -18 (5.5 days) ... 81Cu (Niikura)

In total : 38 days, beam on target g



EURICA 2013

[238U beam] 5pnA - 10pnA

4.5 days ... A~ 140 (Odahara/Lozeva/Moon)
8.5days ... Sumikama

5.5 days ... Z~ 60 (ldeguchi/Simpson)

5.5 days ... ~ I5NI (DeAngelis)

+ Glacomo (parasitic in-beam y)
[1%4Xe beam]
9 days ... ~100Sn (Lewitowicz/Gernhaeuser/Nishimura)
4 days ... ~ ’3Sr (Lorusso)
In total ~ 37 days

*Remaining programs (A-Rank)
[8Kr beam] ~ %¢Se ... Rubio/Fujita/Gelletly (5 days)
~99Ge ... Blank (6 days)
[238U beam] ~ %Dy ... Watanabe/Soederstrom/Regan/Walker (10.5 days)



EURICA U-beam Campaign
(Survey of very neutron-rich nucler)

8Ni region (Z~28, N~50)



Beta-decay Half-lives around 8N

RIBF Proposal in 2007

Half-Life (s)
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Beam production around “8Ni region
Spokesperson:

S.Nishimura

Implantation rate
=20 ~ 50 pps

New isotopes
(Candidates)

-------

Additional + 40% of data to be included.  ( + Niikura exp.)
- 10k of 78Ni produced.



/8NI Decay Half-life
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Very nice decay spectra obtained in the last decay campaign.
What about isotope beyond N=50 ("°Ni)? Below Z=28 ("’Co0)?



Beta-decay half-lives around 78N

Z.Xu (PhD)

FRDM+QRPA FRDM+QRPA

KTUY+GT2




Az [0z WLA: 0242

“. 1 i '
ini.ﬂm B0 [BEGH[BEGRERE oo sse oo ETGe mGe e woe

TGh TEGa 7eGh e [T FRGR) OGN AR 026 0BG BSGM MG 07

.mmmmrmm T 8lin #n S3In BAIm ESIm

L Half-lives around 78N

WCo 70Ce 71Ce 720 7ICe MCe
EE

#EFe EDF TOFe TIFe 72 THRR T4RE

L, G Gl e Me ue

A Reference
© T,, (RIBF)
® T,, with y (RIBF)




Ni Isomer (known)

Ni: 1297 ions
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Beta-delayed gamma
BCu > 8Zn (known)

730 keV . :
ﬂ Yagi @ Osaka Univ.

o+ Xu @ Univ. Tokyo
Preliminary

Preliminary



Heavier Isotopes

~ 128P(d region

~ 15Nb region

~ 138Sn region



128p(d setting (5 days)

Spokespersons:
H.Watanabe
G.Lorusso

Preliminary

Candidates of
New Isotopes

Analysis in progress



115N Setting (1 day)

Spokespersons:
Preliminary H.Watanabe
G.Lorusso

Analysis in progress




136'1388n Reg |On Spokespersons:

G.Simpson /A.Jungclaus/Gadea

Analysis Is In progress.



BIn, PCd, HAgQ, ..

RIBF-083 (P.Boutachkov)

100G

9Pd isomer




In Future..



In five years... (U-beam int. > 100 pnAl?)

Known Half-lives (ms) 0°

1

s Accessible at RIBF ( ~ 5-pnA)
¢ Accessible at RIBF ( > 100-pnA)

80 90 100
N

Neutron

Several hundreds of new beta-decay half-livesin five years.

=> Significant contribution in nuclear structure and r-process nucleosynthesis.




2012 2011 2010 2009

2013

Decay Programs (Past and Future)
p-v

I

p-y-n
[fast timing]

p-y-n
[ high efficiency ]

HOZr region 3He counters (x 27)

(3-days)

*PLB 696, 186 (2011)
*PRL. 106, 052502 (2011)

Neutron detectors
(TOF)
LaBr3 detectors

115N - 128p(d (11-days) o
136138Gn region (5-days)
81Cu region (11-days)

Total beam time: ~100 days
[ New Collaboration |
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- High intensity radioactive beam
- U-beam ... ~10 pnA, Xe-beam ... > 20 pnA

BigRIPS/ZeroDegree Beam-line
- Large acceptance beam line
- Cocktail beam & Particle identification

Decay Station
- High efficiency gamma-ray detectors
(Euroball Ge detectors)
- High efficiency beta-ray detectors
(DSSSD: WAS3ABI)

Collaboration and Future
- Proposals, manpower, detectors

/M R AT S

= A lots of new results are commg from RIBF




EURICA 2012 U-beam Campaign
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Thank you.
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