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RI Beam Production at the
RIBF
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RIBF Overview

Radioactive lon Beam FaCtOfy.(RlBE)‘f_'-

former RIKEN Accelerator e : ~> ol
Research Facility (RARF) --
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0 50 m —

« new building (completed in 2005)[

e 3 new cyclotrons (operational since 2006)
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Superconducting Ring Cyclotron (SRC)

K = 2500 MeV
e 8300 tons
e 5.36 m extraction radius

Intensities of 345 MeV/u beams from the SRC:

Beam Intensity / pnA

Nucleus Achieved  Expected FY 2011/12

48cq 230 200

e 0 sector magnets

86Ky 30 30
124,136 ) ..
e S P e four main RF cavities
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BigRIPS Overview

e Two stage separator

[] 1St separation

[1 2nd: identification, further separation

e Large acceptance (80 mr, 100 mr, 6 %)

[] Projectile fragmentation

[] In-flight fission of U — 30 %
transmission!

L~ 77m
3300(2nd)

P/AP ~ 1300(1st)
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ZeroDegree Spectrometer

DALI2 array, 186
Nal(Tl)

0° Spectrometer ZeroDegree

e Particle ID after secondary target GRAPE HPGe array

e Fragment momentum distribution
e Various modes of operation

Epeam ~ 100 — 250

mode p/Ap  Ap Ang. Accep. MeViu
Large Accep. 1240 £3% 445 mrad(V) =30 mrag

High res.(achrom) 2120 +£+3% 420 mrad(V) 30 mrad(H)

Dispersive 4130 +2% 420 mrad(V) £30 mrad(H)
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In-Beam Spectroscopy
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DALI2

RI Beam Production e 186 Nal(TIl) detectors s
at the RIBF &
In-Beam e ¢ coverage 11° to 165° =
Spectroscopy e
ERF 2
2 e AE/E ~10(11) % (FWHM) at 100(250) MeV/u -
Decay Spectroscopy e =~ 20% FEP efficiency at 1 MeV s
EURICA _ =t
e Thick targets, 2.54 g/cm? C, 2.13 g/lcm? CH», 3.37
Summary and 2
Outlook glcm Pb

e S. Takeuchi et al., RIKEN Pr. Rep. 36, 148 (2003)
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In-Beam Gamma-Ray Spectroscopy of 3 Mg

Counts / 20 keV

10°

L5 V-\ q”f 11 \f\ R B
3.1 3.2 3.3
Mass to Charge Ratio A/Q

42 |
/ -
L’ﬂnﬂﬂhw‘ﬁuhnn no g nonon

c@21,3g")

o %Ca, 70 pnA primary beam
o C(%°Si,38Mg"), C(*°Al,*3MQ")
e 40Sj: 3000 pps, 230 MeV/u
o F8target: "aC, 2.54 g/cm?

° E(Qii_) at 660(10) kev }MMH.HLHJLHIJTIH ﬂﬂﬂljhlﬂﬂ 110

e Total data taking: 14.7 hours 500 10cl>50y o T

Counts / 20 keV
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Decay Spectroscopy at the
RIBF
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Location for Decay Spectroscopy

S |

—

RI Beam Factory

(R Produgtion ZeroDegree M Fl1
< | spect -t
g pectrometer
: Wedge ”
degrader ‘@‘ O . /']'j,/ - @(‘\
Y F2 F3 ST - X F7 >~
%ﬁmm mn-moE> F4 %ﬁmm e F12
|‘|—| Q.

= e 5 >
Production and : : ?

F10

Separation of RI beams Tagging of RI beams
1st stage | 2nd stage

BigRIPS
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Experimental Setup

Detectors for f—y spectroscopy

y-ray ® Rl &1-ray detection
- 9 DSSDs
- ~ 2000 pixels in total
- Implant rate ~ 100 cps
T1/2 measurement : ~

s

The implantation of an identified Rl
is associated with the following 2 ee=s
B-decay events that are detecte= =
in the same DSSD pixel fll| [Clover with
anti-compton shield

Y (BGO)

; . = I |
Y. Miyashita, Master
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Onset of Large Deformation at N = 60
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Production of Neutron-Rich Zr Isotopes

~

L 1 -.\ "----.~

Ion ) 3 Q)
Chamber e
Z-i1 ek 'S, Target %

AL 2381 J86+

@ BigRIPS T im“-/WB onA

o I'OF @ ZeroDegree (ZD) 1 |  3 .| ey

o /\J ion chamber

20115527 HEMEH
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B-Delayed ~-ray in 1% Zr

Spin assignment E @ B decay of Y |

Most intense peak

152 keV ' Nww WJ i
+ + MMJM L MMMM}MW\Lﬂmmﬂ.ﬂnﬂmmﬂﬂﬂwm}tmﬂmﬂ

2 1 Ty Ol 200 300 400 500 600

Energy (keV)

Other peaks
324 keV: 417 — 2;7
607 keV: 207 — 07
Prediction (IBM) S. Lalkovski and P. Vanlsacker,

PRC 79, 044307 (2009).
E(41*) = 455 keV
E(2:%) = 618 keV

20115527 HEMEH
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Isomeric State in 198Zzr

Possible structure of 1987y

Deformed as lighter Zr isotopes

Spherical due to possible N=70 subshell gap

(b) 1987y isomer

O
=)
O

m B
6+ 11062\‘_. HWH HHH(L ﬂﬂﬂ"\ﬂ ﬂ

, . B4 4 926 200 400 500
515 Energy (keV)

20115527 HEMEH
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Systematics of Even-Even Nuclei

Band crossing due to rotation alignment of /11,9 neutron pair

Stability @ N=64

Deformed sub-shell closure @ N=64

40 '

St (Z=38) Mo isotopes

Zr (Z = 40)
\7 New Results
MO (Z =] 42)

B Ea
/E/B‘E\S\EPd (Z = 46)

e ; Cd (Z =48)
] ] 04

60 64 70 80 ‘ ' B .(MeV)
Neutron Number

Hua et al., PRC 69, 014317 (2004)

20115527 HEMEH

T. Sumikama et al., PRL 106, 202501 (2011)
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EURICA
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What is EURICA?

Rl Beam Production
EU ROBALL
In-Beam

hestoseeny RIKEN

Decay Spectroscopy

C luster

[ RISING Setup at

A rray

015t ws
1 Frame

SUITE o Collaboration that wants to use the EUROBALL Cluster
array in the stopped-beam configuration at RIKEN

e 15 Cluster detectors with RISING

[0 105 crystals

= High granularity
= 17 % photopeak efficiency at 662 keV
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RISING Setup at GSI

Rl Beam Production
at the RIBF

In-Beam
Spectroscopy

Decay Spectroscopy

EURICA
[0 What is EURICA?

[ RISING Setup at
GSiI

015t ws
1 Frame

Summary and
Outlook
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15t EURICA WS May 23-24 2011

Rl Beam Production e Collaboration name: EUROBALL RIKEN Cluster Array

at the RIBF

In-Beam

Spectroscopy [ WS p h OtO

Decay Spectroscopy

e e Physics case

[0 What is EURICA?

ORISING Setup a [0 Many new ideas proposed

1 Spokespersons of already approved decay experiments
e want to use EURICA

[0 Submit set of proposals of new and already approved
experiments to NP-PAC in Nov./Dec.

Summary and
Outlook

e Organizational structure
[0 Collaboration board: 3 EU, 3 JP, (1 US)

e Work tasks
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EURICA Frame

Beam height:

e GSI: 2000 mm

e RIKEN: 1998 mm

oereie A
SCALE 0 200

[S—sec oenae A

5

THE UNIVERSITY OF LIVERPOOL
DEPARTUENT OF PHYSCS

VIEW IN BEAM DIRECTION e RISING STOPPED BEAN

GENERAL ARRANGEMENT

“"NP44-01-001

[«] =
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EURICA Collaboration
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Summary and Outlook
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Summary and Outlook

et . . . . :
R) Beam Production e Beam time at the RIBF is organized in campaigns

In-Beam
Spectroscopy

o E(2]) of 3¥Mg at 660(10) keV

Decay Spectroscopy

EURICA

Summary and

Outlook e First Decay spectroscopy performed at the RIBF in Dec.
2009

e Large interest to perform experiments with EURICA

e First campaign could start in April 2012
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THE END
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Rl Beam Production

Backup slides from now

In-Beam
Spectroscopy

Decay Spectroscopy

EURICA

Summary and
Outlook
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