RIBF User Group Town Meeting at Hirosaki, Aomori
place : SJ room, Hirosaki University
date : Sep. 16, 2011
time : 18:00 ~ 20:00
Program
1. UEC activity report (UEC chair, T. Teranishi)
2. Reports from Nishina Center
a. from User Support Office (H. Sakai)
b. from Accelerator Group (H. Okuno)
c. from Nuclear Physics Group (H. Sakurai)
3. Status report on new experimental equipments
a. SAMURAI (K. Yoneda)
b. SCRIT (M. Wakasugi)
c. EURICA (S. Nishimura)

4. Discussions
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RIBF User Group Web Page

Rt 3—R—LR—U> IRIBFFIEEADIRIBF 2A—H—X45 ' )L—7 ]

RIBF USER GROUP

NISHINA CENTER HOME PEGE | % HOME

RIBF INFORMATION ‘ RIBF USER GROUP
ANNOUNCEMENT RIBF user group is organized for the exchange of information among the individuals
who are interested in research activity and projects in RIKEN RARF and RIBF, and for / User. Gwl_'p (]
CONF. INFO Registration
the better user environment. User group member can get RIKEN accelerator news
USER GROUP (accelerator related news inclouding operation schedule of RARF and RIBF), call for
proporsals to PAC etc., workshop and symposium information around RIKEN, and the
Registration / Revision useful information selected from those transmitted by RIKEN Nishina Center. ‘."\ UEC Election/Vote ©
Omanizaﬁon@ Presently, there are more than 250 registrants in the user group. User group elects
RIBF UEC RIBF UEC (User Excective Committee) as their representative. User group can transmit
their opinion to RIKEN Nishin Center, as the form of request, for the better user
LINK environment.

BEBICEVIFELULEHFNLEF>TIV220ME3/) Za—TFIL-F—T>
SR BEHRLELETSAETEETHIEET,

“User Group Charter” QR ETHBESZIEO— DO THRAERVEA




IRUEC member 20104 10H ~201149HA

H. Scheit (--Sep. 2011) RIKEN Nishina Center
% K. Matsuta (--Sep.. 2011) Osaka
&{t K.Yabana (--Sep. 2011) Tsukuba
F P8 T. Teranishi (chair,--Sep. 2012) Kyushu
JIliE  T. Kawabata (--Sep. 2012) Kyoto
K H. Sakuragi (--Sep. 2012) Osaka City
AHE T. Suda (vice chair, --Sep. 2013) LNS, Tohoku
{£# Y. Satou (--Sep. 2013) Seoul
FH#EF Y. Utsuno (--Sep. 2013) JAEA
ix#E T. Sumikama* (--Sep. 2011) Tokyo Science
D. Bazin* (--Sep. 2011) MSU

* supplement member
O% (REE 64 +IEmRI3A) +HEPEE FRE24)
SEITEEAFLT Scheit, 8%, X7t
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UEC :E%& July. 28 ~ Aug.31, 2011
BOEHS: ERR24 + ERR14A
= E (S5 HARI6/27~7/8) (HEEN)

[Experimentalists]

#H & Yoshihiro Shimbara (Niigata) (by N. Aoi)
& F Nori Aoi (RCNP) (by H. Otsu and T. Suda)
Fg4% Shuniji Nishimura (RINEN) (by H. Otsu and T. Ichihara)
i% & Toshiyuki Sumikama (Tokyo Sci.) (by N. Aoi)
Paul Fallon (LBNL) (by N. Aoi)
[Theorists]
f&7 Kazuyuki Ogata (RCNP) (by M. Kamimura)
L E Masayuki Yamagami (Aizu) (by N. Aoi and Y. Utsuno)
A%t Masaaki Kimura (Hokkaido) (by H. Otsu)
#RiE Naoyuki ltagaki (YITP, Kyoto) (by K. Yabana)
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# of votes
Experimentalists (2 new members)
*AOIl (RCNP) 75
*NISHIMURA (RIKEN) 35
Theorist (1 new member)
*YAMAGAMI (Aizu) 28

(BGATA (RCNP) 30)
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RIBF-UG Town Meeting

(BLARIF=, 2011. 9. 16)

H. Sakai
User Liaison and Industrial Cooperation (ULIC) Group
RIKEN Nishina Center
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0.8 MW of CGS to the Wako Campus

) FUBR
RILAC-RRC-IRC-SRC (#0)
6515-30H: RILAC2-RRC-fRC (38U)hll
IREHER

6H22H: CGSH oFl e XA DMEED
M55, GARISEERN7-9H (F2.2MWD
FERRDEFE]

8-9H: AVF, RRC, RIPS-Swinger ftB{fZiE



. LHAMT- EIHECTOME

. FEADIERRETIH

=gl

. MR=

. TR

=L

5%




FY2011 FHAMT

1. RIBF exp. (emphasis on 124Xe, 238U beams)
2. SHE exp. BN ERAFIR

Second Half (Oct.-Mar.) (2012)
cne | s ] - 10A118~12A118: 105 (12
RiBE | m== | B g A1-11H (3 8.5) MWK TIPS
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® SRC-BigRIPS BERBRODE—LYAL LR KU data run ORRIEIS
DEX{EICHETT

8 months
ops.

E—ARFEDEEIR

12380 RILAC-2 inj.

2 124Xe RILAC-2 inj.

3 86Kr (*) RILAC-1inj. (stripper foil test needed)
4 76Ge RILAC-1inj. (wait for new oven system)

(*) JRIEINP-PACN\B iz 5~ 9 D ulaE 14D
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8 months operation in FY2012

e=p==ata run

e=¢==Total (Data run + MS + Tuning) [
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8 months operation = 216 days
(1 month = 27 days at RIBF)
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SAMURAI, forming an international
collaboration.

NCAC recommends to establish a structured process for future
developments of instrumentation and for involvement of the
international community at an early stage
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RNC User Guide

RIBF User Guide

| PAC

| HOME > RIBRIEEFIFBEERICOL YT > RIBFIMEHFIFE

& NP-PAC Meeting
&I ML-PAC Meeting

Experiment

& Procedure

L oFAQ

@ Call for BT

& Det-Develop. BT

& Beam-Time Table™

Fadlity Information

& Accelerator
Lo Intensity

RIBF BRI BEFIER

l | RIBESMEBRIFREBIREICDUVT | T | FIR CEZFAMES | BE | =585 | BEEE2 |FAQ |

RIBFAEFFIBEFIRE(CONT

RIBFIIEBFIFAEHIE (L., RIBEESFATT >4 —HRI Beam Factory (RIBF)DIREAZ{RES 3728, 20105
(SFRzICERERIRUIFBESREIETY.
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F B COPRERIS- 31CIER CEBEITV \E IO T, PRPESOFIRICR 3351

http://www.nishina.riken.jp/UsersGuide/index-RIBF.html |ssoss. nigemnrssacnnzansa smexsonssmommme

INBZ TRV

= RIPS

& GARIS

=SR2

& Biology Beamline
& Material Beamline
£ CRIB(CNS)

= DAQ ™

User Registration
(Japanese only)

& For new visitors
£ RIBF Independent
User

£ Visiting Scientist

RIBF MT Committee
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ULIC Mini-Workshops / Symposia
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ULIC ASHMRIRK—LNR—

(URL: http://indico.riken.jp/indico/categoryDisplay.py?categld=8)

RIBF ULIC Symposia/mini-Workshops

2) List of approved WSs & schedule

Home > RIBF ULIC Symposium/mini=WS

- INDI(CO)

RIKEN Nishina Center for Accelerator-Based Saience (RNCj a1 iiegrated Digital Conference
Cooperation Group (ULIC) in RNC call for proposals to hold syn

actively promotes research activities at Rl Beam Factory (RIBF
evaluated on its saentific merit and expected resuits by the co
RNC

For details, please refer to Call for Proposals fisted below. We ¢
proposals,

[Symposium]
Obyective: Exchange views among researchers in a relevz
Maximum amount of financial support: 500,000 JPY
Deadline: Application must be submitted in March and in {

[mini-Workshop]

Obective: To solve specific problem. Analysis meeting is
Ma f fi

immediatety.

Application submission:

Application should be sent to ULIC by e-mail. Please use

For the approved proposals:
e ULIC will support your conducting symposia and mini-Wo.

details.
e Applicants must submit a report in English within 10 days
Workshop.
« Title of the symposium/mini-Workshop will be published 1
Report
Contact

Ms. Tomoko Iwanami

Users Office, The User Liaison and Industrial Cooperatior
RIKEN Nishina Center for Accelerator-Based Science
e-mail: sympo-kyoyo[at]nbf.nken.jp

1) Call-for-application

RIBF ULIC Symposium/mini-WS (Managers: kanno, S;; ueno, H

Iwai, K.} IWANAMI, T

/

AT %
Material: "4 [HE A E 1 How to appiy

Tools

< Browse Ci
® Events Oy
® Caiendar
» Site Map

Events in this category: * Statistics

v 2011

June 2011
30 Jun mm [RIBF-ULIC - Symposium-008] Frontier
02 Jul~— gamma-ray spectroscopy (gammai1l)
May 2011
25U h : = g
energy-degraded RI beam at RIBF
23 - 24E][RlBF-l_Jl.IC-Sym[msium-007] E(U)RICA
International Workshop
March 2011
09 - 10EI[RIBF-l:lUC-Svmposium-DOG] SAMURAI
International Workshop 2011
February 2011
[RIBF-ULIC -Symposium-005] The SHOGUN
gamma-ray spectrometer

04 - 053

¥ 2010
December 2010
[RIBF -ULIC -Symiposium-003] Further
20 - 21 Flunderstanding of 'Island of Inversion' via nuclear
moments and inelastic reactions.
[RIBF-ULIC - Symposium-004] Impact of new triple
17 - 18[F alpha reaction rate on stellar evolution and
nucleosynthesis
17 CE [RIBF-ULIC -miniWS-001] N. Imai
November 2010

wy

v 2005
September 2005

» Help

Add
Event

3) Details of each WS

[RIBF-ULIC-Symposium-002] J. Lee

19-20 November 2010

Home

Babas. fram 18 Mavambar 3818 AS-AA n 38 Mavambar 3418 18-48
Cates: rom 12 hwovemosr 2010 0500 o 20 Ivovemoer 2010 1510

Location

Material: (%) Application to ULIC

1) Report
L) [Symposium Homepage]

4) Report on each WS

o M- KyeeRrblrkenp

e 201

Navws  Jowury Lims
Oepartment: RI Phiys. Lab. Nishina Center
Tl (U262 4700 Fax (004023404
E-mad pennryeelleo! rken
Protang Newtron Proton Pas Camelations. - pesmng models. Gross sechon

meassements and reaction mechanem

HP 03dress N ww

Dete

Surnenary of
Srcassen
Sas brsicoms
anams sovances |
(erpeciod n e
e
About organizers: | Jenny Les. Nom A HEoyosh Salra:
o, AaOn | RI Py, LaD , Nestena Creoter, RIKEN

Deparsment)




. LRAMT- EIHETOME
. FEADIERETIH
. I+EbA]

. MR=

Bl =

5/(%

A




Z8tE> 59— web tiE

CHRARNR—SDEsET

EVEA R
FRRTIRIEZERSHFEREL (EEK: LIREE) . BORDAE - #E(ICOWVWTREH
THNTWS (FEA—#FD)

RIBF User Guide DAR—I(IBGET R & ERFEST

ML/NP-PACDNR—Y, RUMTEIDY TESEDONR—IJISE E(CEH
MT E8520I—FH—ZEMEELDHERUBREERZISE
ULIC HSESNEDN—% e (IEHE(C(ESDR—2 (4 RIBF User Guide T IR0 VAY)
[RIE—AJ7IRN)—(CHITBEROFIA] &EE
v' RIBF 4\83# & BIEERRIRCLDFRSEIE &RFIE(L
v )\>OUL—BEIEIC KB FHErEEL
v MTEIDH TRFEFIEDRGEZL
v [FRETEEFERFEHOTEE A LICEERIFHREDENL
Web YA > &ZEE
RIBF A EBFIAEHIE - SERFHEONR—IEHH



B - hEE TR

1. BN DEERDIRES:
BB RO O RIEFNF CREF O —FIFEE DR B—R1A1DJzéh., sTAIX
EABDIKE (5T1I100A - BH) . EBIALREDdL > Ih—DH 5,

2. J-PARCEREEDRMDI=SHDIEEL :
=X ICLXDTI-PARCETEMDIEN TUL\DIEER:EEZIBIARALY IS CEM CE
DI ELUZITDIZ.

3. HAHRDFESZA:
=X CTEER - FRDIHESIRVL SN DELZ 2Rt H—TR A (17)

4, EFEHFR - HEHAZ:
« SEZRMIEVER T O T INISHE GRURHRERE 2501F DIZAE 3 1T)
- EMHIEEORIBRERMOEFE IO TIMCSHE (RIJO— T DIERK)
o MHEMEA ROBEEMERERIE(CRIFFRFORGIREE (BiEthE: %)
o BEHRICEHIDEBR TCORBE (LELEFEHER)

5. MTIRD&X
JAEATERIRENTZEERER-E DRIBFtEERFIFAANDIRDE 2 (158:8)



= Yl

RIBF: ZXH50DEIH (BH{EAFIRT)

TEAY SOE—LATEERBE (BENFEAFIRT)
SAMURAIL EURICA commissioning start

FY2012 RIBF84 H:&#x (B %)

NP-PAC 12/9,10 Jt5#wt)]:10/20(F%E)

ULICS >R 7 A (108 14B@EsHHI0) .
ULICEZ=D—2>avT (M2 H{51F)

SrERFIARE SR
T At

RIBF MTICEA9 42 TD1RH:
http://www.nishina.riken.jp/UsersGuide/index-RIBF.html




RIBF &R 2% D AKX

1) &

2) FBEMEE DK

3) 3.1 1@%2%

4) SEDFTE
IS K AT &R

T IIN|




1) 2



RIBF Accelerators

— by AVF—~RRC—SRC for m/q=2 inc. d
400 —

with fRC (SRC)

W

S

S
I

== Fixed-energy mode (345 MeV/u)

== Variable-energy mode (< 400 MeV/u)

= AVF-injection mode (< 440 MeV/u) OL-Ho A Kk X B q
- Since 2009 1 40 80 120 160 200 240

Atomic Mass

with fRC (IRC

100 | —

Energy ( MeV/nucleon )
S
o
|




New Injector for RIBF

— by AVF—~RRC—SRC for m/q=2 inc. d
400 —

with fRC (SRC)

Fixed-energy mode (345 MeV/u)

== \Variable-energy mode (< 400 MeV/u) - .
= AVF-injection mode (< 440 MeV/u) O “Ho Ar K Xe B U
-Since 2009 1 40 80 120 160 200 240
Atomic Mass
RILAC1

Energy ( MeV/nucleon )
S
o
l

RILAC2 - RILAC1 - GARIS

(fixed-
frequency)



Rebuncher

New Injector (RILAC2) f W | ToRRC @ 670 keV/u (M/q<6.8)

High-Energy
Beam Transport

Low-Energy
Beam Transport

25 L
SC-ECRIS | .

Commissioning started in Dec. 2010 with 124Xe beam

2 p-micro-A at the exit of RILAC2 (May 12)
0.25 pnA (with 1/50 ATT) at the exit of SRC (May 18)



Superconducting-ECR lon Source @RILAC2
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Beam intensity(eplA)
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RF power ~500W
124XeZ5+

18 GHz ~30 e-micro-A
28 GHz ~60 e-micro-A

)
o
T I T

RF power ~500W 60 70 80 90
T T Analyzing magnet current(A)
—_ — 28GHz
< 200- 18GHz |
) Gas pressure
> 18GHz 2.2x10°7 Torr .
é 28GHz 3.0x10°7 Torr
L 100k —
é 238U35+
= i :
3 A 28 GHz ~25 e-micro-A
== ¢=E
o L L ] b (8 RDEAEIE. BART

Analyzing magnet current(A)



Achieved beam intensities

- pol-d(250 MeV/u) 120 pnA
- d(250 MeV/u) 1000 pnA
- “He(320 MeV/u) 1000 pnA
- 1¥N(250 MeV/u) 400 pnA
- 180(345 MeV/u) 1000 pnA
- 48Ca(345 MeV/u) 230 pnA
» 86Kr(345 MeV/u) 30 pnA

-238(345 MeV/u) 0.8 pnA

1000

100

10

pnA

0.1

0.01

180 d —
iy R
He
-0
48 )
Ca ¢_pol-d ? 14N
86Kr ~®
@
i 4
_______ &
S 238
o
2007 2008 2009 2010

Max. beam power: 6.2 kW (180 — 345 MeV/u)
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He N,
RRC I fRC I IRC SRC
RILAC? Carbon Carbon
SCECR 11 MeV/u 50 MeV/u
35+ 71+ 86+
17% X 27T% > 5%
lifetime ~12 h | | lifetime ~ long (but limited)




High equilibrium charge state in He gas

Low-Z: EFHEDHIFIIZKYFEEHERMNHMNSD

1E-18
_ 66+ @ 11 MeV/u
-~ i
£ 1619
‘E -Data 1 str. 10.75
.g -=-Data 1 cap. 10.75
§ -+Data 1 str. 13.69
v -
2 1620 Data 1 cap. 13.69
S —+Data 1 str. 14.85

—-Data 1 cap. 14.85
1E-21
55 60 65 70 75 80
Charg
Eq. Charge state in N,: Acceptable with fRC: 69+

56+ @ 11 MeV/u

H. Okuno et al, Phys. Rev. ST Accel. Beams 14, 033503 (2011)



Eq.-charge state of U in low-Z gas at 11 MeV/u (for 1st stripper)

2010%

108 DEER
238U35+—>: : : : HZ/Heé(sém,i:loftorr) : : : :—> 238U77+
____ .____._______________________.._________
------------------------------------ Qe =65+

mean charge

———————————————————————————————————————————————

- H. Imao et al. to be published

1.00 1.50 2.00
thickness [mg/cmz]



N,-gas stripper @ MO04 (2nd stripper) 1mg/cm? of He
t .
2011 EESE . 6,'5} Mechanical booster pump \;vfssif?igeignt for U
3000m%h  3000m’h @ 11 MeV/u
‘. ., f : | 1 : Xe beam
(L1 g P s Bl 1
N2 \Air) gas stripper N, 20 mg/cm?
TMP TMP 124X e 50 MeV/u
TMP 2400 /s 2400 I/s TMP 26 pnA
2000 /s 2000 I/s

(May 20, 2011)

238 51 MeV/u
(June, 2011)
@A DLEYE

l'\OOO
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2. Charge state
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energy spread [%]

Energy Spread®8l5E
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CNTIREEEf (= TL\AE

elastic, robust fragile
low dinsity (Ig\iv g-mean) high density (high g-mean)
/ 5
CNT foil Irradiated CNT foil EV carbon foil

The 1rradiated part:
high density (high g-mean)
Surrounding: mechanically robust

REDIRICEWTHICH Nz RIETSOHF




CNT+EVH§?§® I:‘\ Aﬁ’ 3

| ——PP-S71-LIA (BV/V) KFC-F51-c
i PP-AOLLIA(AV,"V} Start (0%) 203 NA — Max (+379%) : 97enA

L e F51-LIA(AV/V)
C —FC—F51-Current(AI/I)
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Relative intensity (LIA: AV/V, FC: A/D [%]

Relative intensity (LIA: AV/V, FC: AIfl) [%]
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RRC fRC IRC SRC
He

RILAC?Z2

SCECR

35+ 65+ 86+

17% X  27% > 5%

lifetime ~« | lifetime ~«




Upgrade plan

_—
Upgrade

69+ => 65+

Ext. radius

Achromatic
Transport

2010

2011

2012
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Intensity outlook
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New Devices of RIBF

To maximize the potentials of intense RI beams available at RIBF

Rare RI ring

] to be funded ‘

SLOWRI

for several 100 - 1000 species
mass—

half-life
excited states
deformation
charge radii
matter radii

ZeroDegree

\'.t%\

2008-

charge distribution
matter distribution
EM moments
single particle states
astrophysical reactions
giant resonances
exotic mode

IRC-to-RIPS BT

HI collisions (EOS)

SHARAQ spectrometer > <

=

X




Experimental Devices available and R&D

STQ18EFENHELE
HSTQER =
(EE2H5E)

SHARAQ(2009~)

CuzZ 75 PPAC
B X R
(IEXEZHZ)

2nd

BigRIPS (2007~)

Fr-FRAMERGEM
Zero&SharaqMD &} & 77 Bt

(EFE2HEE)

ZeroDegree (2008~)

£ BARBIEY D
ERrsgibaE (9A EIE
BigDpol(2009~)

For polarized deuteron only

SRC




Programs at the RIBF since 2007

2007 May
2008 Now.
Dec.
2009 April
May
Oct
20days Nov
Dec
2010 May
June
Oct.
70days
Nov.-
Dec.
2011 June

345A MeV U-238
345A MeV U-238
345A MeV Ca-48

250A MeV pol.-d
250A MeV N-14
320A MeV He-4
345A MeV U-238
345A MeV Ca-48

345A MeV Ca-48
345AMeV O-18

250A MeV N-14
250AMeV d

Search for new 1sotopes
Search for new 1sotopes/isomers
Spectroscopy at N~20

3NF in d+p elastic

SHARAQ Commissioning
(t,3He) IVSMR

Decay Spectroscopy

total cs

test for in-beam gamma

Missing mass spectroscopy
Two-step Spin-Aligned RI beams

(p,2p)
Charge exchange

(d,’He) deeply-bound
plonic states

345A MeV Ca-48 in-beam gamma, total cs.

250A MeV O-18

Inclusive Coulomb breakup
Decay-spectroscopy
(p,n) in inverse reaction

BigRIPS
BigRIPS
BigRIPS/ZDS

BigDpol
SHARAQ
SHARAQ
ZDS
BigRIPS
ZDS

ZDS
BigRIPS
Kappa Spec.
SHARAQ
BigRIPS

BigRIPS/ZDS

SHARAQ



Three nucleon force effects
in intermediate-energy deuteron analyzing powers
for dp elastic scattering

AWAEAT!

Ocrm. [deg]
120

Otes ,_;;; \’.Te\f/N ...
R ue R .'.

Bcm [deg]

. 180
. 120 180 99
oV
100 MeV /N i 7 \ _0.2 =100 MeV /N
L % .
0.0 60 °© 180
A 35 MeV/N
60 T 180

".4 *200 MeV /N
180

Oo%

A 250 MeV /N

K. Sekiguchi et al., PRC 83, 061001 (2011)



Decay Spectroscopy on Neutron-rich Nuclei with A~110

- -
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10F

1 I | 1
58 60 62 64

| I T R B = L 5 L P I IR |
62 64 66 68 66 68 70 68 70 72 74
Number of Neutrons

Low-lying level structure of Nb-109:
A possible oblate blate shape isomer
H. Watanabe et al.,

Phys. Lett. B 696, 186-190 (2011)

T1/2 =150(30) ns 373

||
1968 117 313
117 WY o

109
41 Nb68

New Half-life data for
18 new isotopes

S. Nishimura et al.,
PRL 106, 052502 (2011)

Deformed magic N=64
in Zr isotopes

T. Sumikama et al.,

PRL 106, 202501 (2011)

Prolate

MeV ">
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u

fZ

o cd
i 10 Sn
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o Ru
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25
2.0
15
1.0
0.5
0.0
-0.5

Neutron Number

Development of axial
asymmetry in neutron-rich
nucleus Mo-110

H. Watanabe et al.,

PLB in press



EURICA 7k LGNS

EUROBALL-RIKEN Cluster Array (EURICA)

Decay + in-beam gamma with E-degraded RI beams




Un-published Data Reported at ARIS11

Oral presentation only

BigRIPS/ZD

N. Fukuda

M. Takechi

P. Doornenbal
S. Takeuchi

T. Nakamura
M. Chevrier
Y. Ichikawa

BigRIPS/SHARAQ
T. Uesaka

RIPS

T. Nagatomo
Y. Togano

S. Sakaguchi

GARIS
M. Asai

http://iks32.fys.kuleuven.be/aris2011/

Production X-section of Rl using Ca-48 and U-345 beams at 345A MeV
Interaction X-section for Ne-Al Isotopes

In-beam gamma-ray spectroscopy of Mg-36, 38

Spectroscopy on Si-42 via two proton removal reaction

Inclusive Coulomb —breakup X-section for Mg and Si isotopes
Quadrupole moment of S-43(isomer)

Spin-Aligned RIB Production via Two-step Fragmentation Scheme

Spin-isospin studies with RIB induced charge-exchange reactions

Moments in Al-23
Resonances in P-27 studied by Coulomb dissociation
Analyzing power in elastic scattering of He-6 and 8 from pol. Protons

alpha decay spectroscopy of Lr isotopes



Meetings

Mini-WS

ZRFA-DEBRFRABEZBELDER

BB FHISHMERRELZ AL -ERORM

Nuclear Physics with energy-degraded Rl beam at RIBF

Symposia/Workshops
TBEROBRMBORFEIFVIA TR

SAMURAI WS “Toward first experiments
Probing neutron-proton pair correlations

Impact on new triple alpha reaction rate n stellar
Further understanding f “Island-of-Inversion” via
The SHOGUN gamma-ray spectrometer

FL - EERIIES

EURICA International Workshop

New Faces of Atomic Nuclei,
French-Japanese Symposium n Nuclear Structure Problems,
Gamma 11

Nov. 2010
Dec. 2010
May 2011

Nov. 2010

Nov. 2010
Dec. 2010
Dec. 2010
Feb. 2011
Mar. 2011
May 2011

Nov. 2010
Jan 2011
Jun. 2011



Collaborations

SAMURAI SAMURAI-setup

EURICA Euro-RIKEN cluster arrays
SUNFLOWER running gamma detectors DALI2/GRAPE
SSRI slow and stopped beams

(reaction experiments at beam lines)



SAMURAI

Ken-ichiro YONEDA

RIKEN Nishina Center

RIBF A—H—45)L—7 A274+—<ILE—T1>%, Sep. 16, 2011



SAMURAI

-- new spectrometer in RIBF -

Superconducting Analyzer for MUIti-
particle from RAdio Isotope Beam with
7Tm of bending power

pole(2m dia.) Kinematically complete
Superconducting| Measurements by detecting
coil multiple particles in coincidence

RI beam

from BigRIPS

> Superconducting Magnet

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

80cm gap (vertical)
» Heavy lon Detectors
» Proton Detectors
» Neutron Detectors
> Large Vacuum Chamber
Proton® = . > Rotational Stage
” Heavy Ion Invariant Mass Measurement

Missing Mass Measurement




(p.p’), (p.2p), (p.pn), ...

neutron — —
.} il
/c‘ K L7
<,,_~iv /0 %4
= A
// Qo

Q “\

\

|

heavy )
fragnient |\«

—~

f fragment

pol. d-induced reaction

,_’ |

H/He target

S :

deuterop
polarimeter
o
proton egd R beam
Q3D mode beam dump

u/

Various usage =2 Variety of physics subjects covered with SAMURALI
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Magnet Construction Movie

On-site construction started in Oct. 2010, and
completed in June 2011



SAMURAI Schedule

* 1st commissioning — March 2012

— Magnet construction completed
» Achieved designed maximum magnetic field

— Beam line ready in Feb. 2012

Early 2012 — neutron breakup setup
Early 2013 — proton breakup setup
Mid 2013 — missing mass setup

pol-d experiment setup
Early 2014 — TPC

Construction proposal — submitted in Oct. 2011



Detector System
HI-n Coincidencg'mg

i

. "}41 rs
Al Fragments
% rement

dscope

* CIIerenkov counter
» Total E measurement
* Pure Csl detector

scintillator
D modules
“ective Area: 3.6m (H) x 1.8 m (V)

00 % coverage @ E,,, < 3 MeV

rel
- ‘j40 % coverage @ E., ~ 10 MeV
- iciency ~ 66 % (Harf: ~40 %)

= -Lull vuTuiie 15 readY) now belng teSted



Construction Members

T. Kobayashi (Tohoku) = Spokesperson
T. Motobayashi (RIKEN)*Co-spokesperson
K. Yoneda (RIKEN) *Project manager

Construction Team Member (*Leader)

Magnet and Infrastructure: H. Sato*, K. Kusaka, J. Ohnishi, H. Okuno, T. Kubo (RIKEN)
Vacuum system and Utilities: H. Otsu*, Y. Shimizu (RIKEN)

Heavy ion detectors: Y. Matsuda, K. Sekiguchi, N. Chiga, graduate students,
T. Kobayashi* (Tohoku), H. Otsu (RIKEN)
Neutron detectors (NEBULA):T. Nakamura*, Y. Kondo, Y. Kawada, T. Sako,
R. Tanaka (Tokyo Tech), Y. Satou (Seoul National Univ.)
Proton detectors: K. Yoneda*, Y. Togano, M. Kurokawa, A. Taketani, H. Murakami,
T. Motobayashi (RIKEN), K. Kurita (Rikkyo), T. Kobayashi (Tohoku),
L. Trache (Texas A&M) and the TWL collaboration
Polarized deuteron induced reaction experiment devices:
K. Sekiguchi*, T. Kobayashi, Y. Matsuda, graduate students (Tohoku)

Time projection chamber: T Murakami* (Kyoto), T. Isobe, A. Taketani, S. Nishimura, Y. Nakai,

H. Sakurai (RIKEN), W.G. Lynch (Michigan State)
and SAMURAI TPC collaboration

In-House Work Force:

Research Instruments Group (T. Kubo - Group Leader)
SAMURAI Team (T. Motobayashi*, H. Sato, Y. Shimizu, K. Yoneda)
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Counts
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What is EURICA

EU ROBALL
RIKEN

C luster

A rray

@ Collaboration that uses high-efficiency Ge-spectrometer for isomeric and
B-delayed ~-ray 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



RISING Setup at GSI




EURICA Location
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Physics Case



Regions of Interest

Il stable isotopes (300)
known isotopes (3000)
isotopes estimated to exist (6000)

® N = Z nuclei
281 4.;‘.!" @® Nuclei around "8Ni
= - @® Neutron-rich mass A = 100 region

50 ® Nuclei around '32Sn

—p Nnumber of protons

'-.l],,!

2 8 — - Number of neutrons



(May 23-24, 2011)

Physics Case From First Workshop

Nuclei Spok Primary

of Interest poKesperson Beam
41gj Z. Li 48Ca
64,665¢ B. Rubio, Y. Fujita, W. Gelletly 78Ky
MKr G. de Angelis, F. Recchia T8Kr
5S¢ J. Valiente Dobon, G. de Angelis 86Kr

TCu E. Sahin, V. Modamio 86Kr or 238U
87r. 82Mo A. Gadea 124%e
1005 M. Lewitowicz, R. Kriicken, S. Nishimura 124X e
127 Ag, 129Cd H. Watanabe 136X e
70.72F¢ G. Benzoni, H. Watanabe =
T8N S. Nishimura 238
81Cu M. Niikura 238
n-rich Ge, Se, Kr  A. Odahara 238
92945¢ R. Kriicken 2381
110,112)\0 T. Back, E. Ideguchi 2381
108,110z T. Sumikama 238
128pg G. Lorusso 238
132,134Cq, 13613851 A. Gadea, A. Jungclaus, G. Simpson 2381
137g5p, 138,139T¢ R. Lozeva 2381
n-rich Ba and Xe A. Odahara 238
170Dy H. Watanabe 238




Physics Case From 2nd Workshop
(Sep. 12,2011 @ GSI )

Nuclei Spokesperson Primary
of Interest P P Beam
94Ag, 96Cd B. Wadsworth 124Xe

73,75,TTNj D. Sohler 86Kr or 238U

T4Ni G. de Angelis 86Kr or 238U
88Ge, 93e V. Werner 238y
92945e A. Garnsworthy 238y
Neutron-rich Zr region  A. Brucce 2381
Below 1323n S. Lalkovski 238) )

Neutron-rich Z ~ 60  E. Ideguchi 238y




Status, Organization
and Work Tasks



Organizational Structure

RIKEN Nishina Canter
Director. B, Enyo

Project Managamant Research Communty
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EURICA Status and Time-Line

® May 23-24%: 1st EURICA Workshop at RIKEN
® September 12t": 2"d EURICA Workshop at GS|

Time

Task
Letter of Intent
Last PreSpec Experiment
EURICA Workshop
Construction Proposal
MoU and Proposal
Shipment of Support Structure
Shipment of Electronics
Construction of Rail System
EURICA Workshop
Shipment of Detectors
Construction of LN2 Pipeline
Exp. Proposal Subm.
Ass. of Support Structure
Assembling of Clusters
LNo Filling system
Assembling of Electronics
RIBF NP-PAC Meeting
Mounting of Clusters
Commissioning w/o Beam
Commissioning w. Beam
EURICA Experiments




EURICA Collaboration (as of 2011/09/10)

A. Algora’, N. Aoi?, H. Baba®, T. Back*, Ch. Bauer?, G. Benzoni¢, N. Blasi¥, M. Bostan®, A. Bracco®”, S. Brambilla’, A. Bruce*,
L. Caceres®, B. Cakirli*, F. Camera®”, W.N. Catford*, |. Celikovic**, J. Chiba*, E. Clément®, F. Crespi*”, PV. Cuong*, G. de Angelis'*,
G. de France®, N. de Séréville*, F. Didierjean*, Zs. Dombradi®, C. Domingo-Pardo’, M. Doncel*, P. Doornenbal*, G. Duchéne*,
N. Erduran®, Th. Feastermann®, E. Farnea"*, S. Franchoo®, Y. Fujita?, A. Gadea', A. Garnsworthy'”, W. Gelletly*®, J. Gerl*,
R. Gernhauser®, S. Go*, A. Gottardo'*?, S. Grévy*, G. Hackman”, F. Hammache*, T. Hayakawa*, Ch. Hinke®, Y. Hirayama*,

H. Hua*, L. T.Q. Huong*, T. Huyuk®, F. Ibrahim®, Y. Ichikawa®, E. Ideguchi*', N. Imai*, N. Inabe*, H. Ishiyama*, T. Isobe?, S. Jeong*,
A. Jungclaus®, D. Kameda®, L. H. Khiem*, |. Kojouharov19, K. Kolos®, T. Komatsubara®, A. Korichi#, R. Kriicken, T. Kubo?*, N. Kurz®,
A. Kusoglu®, F. Le Blanc®, J. Lee*, S. Leoni#”, M. Lewitowicz®, Z. H. Li*=, X. Li*, Zh. Li*', M. Liu*, W. Liu*', Zh. Liu*#, G. Lorusso®,

R. Lozeva*, S. Lunardi*, |. Matea™, D. Mengoni****, C. Michelagnoli***, B. Million®, H. Miyatake*, V. Modamio'**, C.B. Moon*,

K. Morimoto®, T. Motobayashi?, T. Nagatomo***, T. Nakamura®', T. Nakao®*, M. Nakhoshtin**, D. Napoli'', M. Niikura®*, H. Nishibata*,
M. Nishimura?, S. Nishimura®, F. Nowacki*, J. Nyberg*, A. Odahara®, R. Orlandi*, S. Pietri**, A. Pipidis", Zs. Podolyak®, B. Quintana*,
M. Ramdhane*, F. Recchia®?, P. Regan®, O. Roberts*, B. Rubio’, E. Sahin'**, M. Sako**, H. Sakurai**, H. Schaffner, H. Scheit¥,
T. Shimoda*, P. Shury*¥, K. Sieja*, G. Simpson*, D. Sohler®, T. Sonoda?, O. Sorlin®, I. Stefan®, K. Steiger®, D. Steppenbeck?,

T. Sumikama™, H. Suzuki®, J. Takatsu®, H. Takeda®, S. Takeuchi?, D. Testov®, G. Thiamova*, J.C. Thomas®, T.D. Trong*, H. Ueno?,
C. U= Zs. Vajta®, J. Valiente Dobon'*2 D. Verney*, Y. Wakabashi®, T. Wakui®, Y. Wang*, H. Watanabe®, Y. Watanabe*, V. Werner*,
O. Wieland®, H.J. Wollersheim®, Z. Xu*, M. Yalcinkaya®, H. Yamaguchi*', Y. Ye*, A. Yoshimi®*, K. Yoshinaga®", Y. Zhang®, Y. Zheng*,
and X. Zhou®

‘University of Valencia, Spain “|PHC, Strasbourg, France =Peking University, China 7TU Darmstadt, Germany
2RCNP, Japan LRI - University of *#CSIC, Madrid, Spain *Tohoku University, Japan
*RIKEN, Wako, Japan Salamanca, Spain “University of Tsukuba, Japan *MPI Heidelberg, Germany
‘Royal Institute of Technology, *University of Akdeniz, #CSNSM Orsay, France “ATOMKI, Debrecen, Hungary
Stockholm, Sweden Antalya, Turkey *Hoseo University, “CIAE, Peking, China
*INFN, Milano, Italy "TRIUMF, Vancouver, Canada Chun-Nam, Korea “2|MP Lanzhou, China
#University of Istanbul, Turkey *University of Surrey, *|CU, Tokyo, Japan “University of Edingburgh, UK
"University of Milano, ltaly Guildford, UK *"Tokyo Institute of Technology, “University of Brighton, UK
®!GANIL, Caen, France *GSI, Darmstadt, Germany Japan “Yale University, USA
*VINCA, Belgrade, Yugoslavia =TU Munchen, Germany 2(saka University, Japan “Vietnam Academy for
“Tokyo University of Science, #CNS, University of Tokyo, =Uppsala University, Sweden Science and Technology,
Japan Japan *PSC Grenoble, France Hanoi, Vietnam
“"LNL, Legnaro, Italy =CENBG Bordeaux, France *Kyoto University, Japan
2University of Padova, Italy =JAEA, Tokai, Japan *University of Tokyo, Hongo,

21PN Orsav France =KEK Taokai Japnan Janan




Summary

- Gammapool Owners Committee approved the loan of 88 crystals, for
12 Clusters until June 30t", 2013.

- Next RIBF PAC
- Submission of proposals by Oct. 20t
- Resubmission of approved proposals with EURICA
- New Physics cases with EURICA
In total, 28 proposals = to be organized in the collaboration.

- Very Large International Collaboration
- Supports from Nishina Center, especially from UsersOffice

- Supports from users with good physics cases

- All important information to be posted in web-page
- http://ribf.riken.jp/EURICA/

If you are interested in ... = eurica@riken.jp



