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Facility Goals:
RI down to 1 particle/day (sensitivity and intensity limit)
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Approaching the Neutron-
Dripline: Ne- Isotopes

Transmission &
Interaction Cross Section
Measurements

M. Takechi et al., Nucl. Phys. A 834 (2010) 412
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Spectroscopy in the Island of Inversion: 42Si structure via

gamma-ray spectroscopy following two-proton removal reaction
(Courtesy Satoshi Takeuchi)

Primary beam: 8Ca 345A MeV -- Primary beam intensity: ~70 pnA (average)
Primary target: Be 15mm

RI Beam Factory /

LeroDegree

DALI2
| 186 Nal(T1) crystals
= e e - Eff. : ~ 20% for 1 MeV (~0.6)
Production and Tagging of Rl beams

Separation of BRI beams

BigRIPS

BigRIPS&ZDS

5 44 T. Kubo et al., IEEE Trans. Appl. Supercond. 17, 1069 (2007)
Secon(?lary beam S 2004 MeV Y. Mizoi et al., RIKEN Accel. Prog. Rep. 38, 297 (2005)
Beam intensity: 40k pps (average) DALD2
Reaction targetS' C?2 54g/cm2 S. Takeuchi et al., RIKEN Accel. Prog. Rep. 36, 148 (2003)

S. Takeuchi et al., Phys.Rev. C, 79:054319, 2009.
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Toward the r-process path - f-decay half-lives (A~110)

Systematic studies of T,, €-> Mass, Qg, S, ' Nishimura et al. PRL106, 052502 (2011)
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2. New Initiatives for Experimental Facilities
« SAMURAI
« EURICA
* Mass Ring
 SCRIT



SAMURAI ~ A new spectrometer at RIBF ~

Superconducting Analyzer for MUIti-
particle from RAdio Isotope Beam with
/Tm of bending power

pole(2m dia.) Kinematically complete
Cuperconducting] Measurements by detecting
multiple particles in coincidence

R1 beam
from BigRIPS

coil

> Superconducting Magnet

3T with 2m dia. pole
(designed resolution 1/700)

80cm gap (vertical)
> Heavy lon Detectors
> Proton Detectors
> Neutron Detectors
> Large Vacuum Chamber
> Rotational Stage
"% Heavy lon Invariant Mass Measurement

Courtesy of Yoneda Missing Mass Measurement

rotate

Proton®




SAMURAI |

Commissioning . Commissioning
May 2012 Set-up

NEBULA

1
e All the detectors and DA]FIZ FDCA
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“Spectroscopy of unbound oxygen isotopes”

\o

L % — Spokesperson: Yosuke Kondo (Tokyo Tech)
‘ A — Observation of unbound oxygen isotopes
R E N

Ni iN A » “Exclusive Coulomb Breakup of neutron drip-line Nuclei”
cENTER — Spokesperson: Takashi Nakamura (Tokyo Tech)

— Coulomb breakup of neutron-rich boron and carbon isotopes
Courtesy » 18,19 21,22

»  “Structure of "B and *!*°C

K. Yoneda

— Spokesperson: Nigel Orr/Julien Gibelin (LPC-Caen)

— Observation of unbound states in neutron-rich boron and
carbon isotopes

T. Nakamura
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EU ROBALL
RIKEN

C luster

A rray

@® Collaboration that uses high-efficiency Ge-spectrometer for isomeric and S-delayed
spectroscopy at RIKEN

® 12 Cluster detectors

< 84(88) crystals

m High granularity
m 15 % photopeak efficiency at 662 keV

@® Ancillary detectors, e.g. the SIMBA array



EURICA
Installation







EURICA : Assembly and Commissioning

Primary beam + target
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Analysis s;heme
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EURICA Experimental program

Stable nuclei /

Known nuclei

Terra
incognita

Neutrons




7 x-strips Silicon Implantation Detector
10 SSSD

60x40x1 mm3 7 X-strips and Beta Absorber

10 SSSD SIMBA
60x40x1 mm3 (TU Munich)

100G ‘
3 DSSD 60x40x0.7 mms3 ‘
. X SSSD 60x60x0.3 mm3 } .
Gassiplex+ Mesytec Y SSSD  60x60x0.3 mm3 R - chain

Pixels in implantation zone:
3x60x40 = 7200
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Collaborations for RIBF

Workshops for collaborations held and planned:
SAMURAI (Superconducting Analyzer for Multi-particle from Radio Isotope Beams):
Nov. 2010 - SAMURAI TPC
Nov. 2010 — construction proposal to the RIBF PAC (local)
Mar. 2011 — day-one experiments / formation of “SAMURAI Collaboration”
EURICA (Campaign with the Euroball clusters at RIKEN):
May 2011 — physics cases in the campaign planned in 2012
E(U)RICA proposal to the Gamma Pool Committee
formation of collaboration
DALI2 and GRAPE (experiments with Nal(Tl) and Ge detector arryas):
July 2011 (in the “Gamma11” Symposium)
— physics cases for fast beam experiments at RIBF
formation of “SUNFLOWER Collaboration”




Next Generation Gamma-Detector System SHOGUN

Scintilator based High resOlution Gamma-ray spectrometer
for Unstable Nuclei Scheit et al.
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Construction of Rare RI Ring

FY2011.3 : President’'s Discretionary Budget was approved

e-Rl scattering with SCRIT

. RI B F 28GHZzECRIS '

| S precision mass measurements
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Key technologies:
Isochronous ring
AT/T < 10°® for dp/p==20.5%
Individual injection
efficiency ~ 100%
even for a “cyclotron” beam

Table 3 Delay time for Individual injection in Rare-RI Ring.

Kicker magnets

Delay tme (ns)
Trigger detector (PlastictPMT) at F3 50
Transport cable from F3 to Kicker (~105 m length) 370
Power-supply device for thyratron 275
Thyratron fo flat-top center in kicker magnetic filed 230
Total 925
1000 T : 1 10
L4 VLN
800 # W- 0
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= - € = ~ [ o
- 400 2'75ns / —THY Current | 20 £
© 00 / —TRGInput | g ~
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Status of the SCRIT Electron Scattering Facility

2010

2011

2012

2013

2014

),

Facility constructions

Tuning of accelerators
Installation of SCRIT

SCRIT performance test
ISOL commissioning

Test of Rl production
Tuning of ISOL
Upgrade RTM

Construction e-Spectrometer
Full-scale Rl production

Start Experiments for RI’s



Performances of the SCRIT and
Test Experiments using Stable 133Cs
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Commissioning of ISOL and preparation of UCx target

[ Bending magnet ‘

0
Beam Test using stable Xe isotopes
diagnostic : .
sysgcem Rorizonital Mass resolution M/AM 1660
Steering . .
electrodes OVZF'G“ efflaency 21 %
Concrete ‘
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Training of target production
238U0,+C (disk) — UCx (?38U 30qg)
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3. Accelerator Improvements & Extensions
« Short-term upgrades
« Long-term conceptual considerations



Simultaneous operation of 3 accelerators |
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RILAC2 Layout | f \\ To RRC @ 670 keV/u (M/g<6.8)
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U beam from 28GHz SC-ECRIS Emittance

(Higurashi, Ohnishi, Nakagawa) [ 201111191500
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Stability of RILAC2 injector
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Achieved beam intensities

* pol-d(250 MeV/u)
* d(250 MeV/u)

» 4He(320 MeV/u)
« 14N (250 MeV/u)

« 180(345 MeV/u)

« 4Ca(345 MeV/u)
* 86Kr(345 MeV/u)
- 124X (345 MeV/u)

- 238J(345 MeV/u)
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Upgrade plan: Charge strippers
SRC

RRC fRC IRC
RILAC2
1
SCECR 11 MeV/u 50 MeV/u
e /

Atom Q1 CS1 Q2 CS2 Q3 Available @ Intensity
238 35 CNT+EV 71 C 86 Present 3.5

35 He gas 65 C 86 Oct 2012 (5)

<« Present fRC: 69+
€ Upgraded fRC: 65+

Acceptable charge state of U

mean charge

(Imao)

Thickness [mg/cm?] |



Helium gas stripper @ 11 MeV/u \
Mechanical boosier 2600 mh |1
e,

\.‘”

Installation: Jan. — Mar. 2012
Offline test: Apr. — May 2012
Beam test: Apr. — Sep. 2012
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fRC upgrade
69+ => 65+
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Upgrade plan

Avalilability:83%
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Long-Term RIBF Upgrade Options

- Work in Progress
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Walter F. Henning
RIKEN Nishina Center

EURORIB12, Abano Terme, May 21-25, 2012



