NUSTAR week 2019
23-27 Sep. 2019
Gif-sur-Yvette, France

ILIMA

Isomeric beams, Lifetimes and Masses

status report and phase-0 program

Taka Yamaguchi (Saitama Univ. Japan)
for ILIMA collaboration



GSI, Germany: E. Badura, C. Brandau, C. Dimopoulou, A. Dolinski, P.Egelhof, A. Evdokimov, B. Franczak, 201 7
B. Franzke, H. Geissel, F. Herfurth, A. Herlert, J. Hoffmann, H.-J. Kluge, R.K. Knobel, C. Kozhuharov, N. Kurz,
S.A. Litvinov, Yu.A. Litvinov, M. Marta, G. Miinzenberg, F. Montes, F. Nickel, F. Nolden, C. Nociforo, W. Quint,
S. Sanjari, C. Scheidenberger, D. Shubina, H. Simon, A. Sobiczewski, M. Steck, Th. Stohlker, S. Typel, G.K. Vorobjev,
H. Weick, N. Winckler, M. Winkler TU Darmstadt, Germany: A. Arcones, A. Schwenk
GieBen, Germany: D. Boutin, T. Dickel, B. Fabian, A. Fettouhi, M. Petrick, W.R. Pla}, D. Zhenyu, M. Diwisch
Miinchen, Germany: T. Faestermann, P. Ring, R. Gernhiuser, A. Najafi, S. Koerner
Frankfurt,Germany: Th. Burvenich, R. Reifarth
Heidelberg, Germany: K. Blaum, A. Palffy
Mainz, Germany: K.-L. Kratz, B. Pfeiffer
St.Petersburg, Russia: 1. Burzov, Yu.N. Novikov, D.M. Seliverstov, Yu. Gusev

Orsay, France: G. Audi, D. Lunney - =
Bruxelles, Belgium: S. Goriely, P-H. Heenen, K. Takahashi 1 1 4 SCIentIStS
Thessaloniki, Greece: G.A. Lalazissis - -

Warsaw, Poland: Z. Janas, M. Pfiitzner, Z. Patyk 36 InStItUteS
Stockholm, Sweden: S. Tashenov 20 cou ntrie S
Surrey, UK: Z. Podolyak, P.M. Walker, G. Lotay

Edinburgh, UK: P.J. Woods, Z. Liu
Manchester, UK: D.M. Cullen

Catania, Italy: A. Musumarra Istanbul, Turkey: B. Cakirli
Madrid, Spain: R. Rodriguez-Guzman Zagreb, Croatia: D. Vretenar
Belgrade, Serbia: D. Toprek JSI, Slovenia: M. Lipoglavsek SpO kesperson: T. Yamaguchi

UTK, USA: M. MatoS; TAMU, USA: L. Chen ] o
MSU, USA: M. Hausmann, H. Schatz Notre Dame, USA: Z. Meisel DePUty Spokesperson. Yu.A. Litvinov

Los Alamos, USA: D. Madland, P. Moeller, D. Vieira PI‘OjeCt Manager: H. Weick

TRIUMEF, Canada: I. Dillmann
Lanzhou, China: X. Ma, R. Mao, Z. Sun, X. Tu, M. Wang, G. Xiao, H. Xu, X. Yan, Y. Zhang, X. Zhou, Y. Yuan

Niigata, Japan: T. Ohtsubo Beihang, Beijing, China: B.Sun
Saitama, Japan: T. Suzuki, T. Yamaguchi
Tsukuba, Japan: A. Ozawa RIKEN, Japan: T. Uesaka

ANU Canberra, Australia: M.W. Reed Jammu, India: R. Devi



Isomeric beams, Lifetimes and VM Asses

Technical Proposal for the ILIMA Project

ILIMA

[someric Beams, Lifetimes and Masses
Collaboration
2" Feb 2005

Abstract:

Precision measurements of nuclear masses and lifetimes of stored exotic nuclei at relativistic
energies and studies with 1someric beams are proposed. The planned experiments are a continuation
of the successful experimental program at the present FRS-ESR facilities. The new Super-FRS-CR-
RESR-NESR facility will yield access to interesting nuclei near and at the drip-lines which can not
be accessed with the present facilities.

Today'’s talk:
* Overview of the ILIMA project

Mass measurements with SMS and IMS

* Highlights at the FRS-ESR

New masses, bound-state beta decay, ...
* Phase-0 programs
* More...
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Main programme:
Mass measurements
in the CR for short-lived
_ exotic nuclei. y

HESR can be employed

Walker, Litvinov and Geissel, - to measure lifetimes of
Int. J. Mass Spec. 349-350 (2013) 247 |ong_|ived nuclides.

ILIMA
iIsomers, lifetimes and masses




Stored lons in Wide Energy Range

Highly charged exotic nuclei in storage rings

accuracy ~30 keV
half-life limit ~20 ps
single-ion sensitivity/week
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Experimental Storage Ring ESR
Main Detector Setup

injection ~ = == @) H| @: -
from FRS

electron cooler

Revolution times

Short-lived

‘ | Decay products
gas-jet target R butshs
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Working Group Status ~ .«

e TOF detector

Technical Repant
for the Design, Comstruction and Commissionng of

e N. Kuzminchuk-Feuerstein et al. NIM A o Do o aetns syt B
821 (2016) 160

e TDR approved

e Spec for in-kind contract approved

e Schottky detector

e New Schottky prototype installed in ESR

P
e TDR approved

e Heavy-ion detector

Technical Rezont
for ©e Design, Comtwuction and Comaninicniag of
hae Maswvy bom Natartar foe 1 Y

« M.A. Najafi et al., NIM A 836 (2016) 1 ﬁ

e TDR approved
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week ending
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Schottky Mass Measurement of the 2 Hg Isotope: Implication for the Proton-Neutron
Interaction Strength around Doubly Magic 2% Pb I
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— Highlight —
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FAIR Phase-0 Program

Long-lived isomers in the Experimental Storage Ring: study of
186-188Hf (search for new K-isomer) spokesperson: P. Walker
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Potential for new masses with ILIMA

T I FRS-ESR
BN Super-FRS-CR

proton number

neutron number —Jp

8 Any idea is welcome!
Theoreticians also welcome!

FAIR Phase-0 Beam Time has started
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Time after injection [sec]

Modulated electron capture decay
of hydrogen-like 142Pm ions

e (QOscillation was observed in 2008
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Schottky Mass Spectrometry: Resonant Pickup
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New test of modulated electron capture

e (Oscillation was not confirmed
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Bound-State Beta Decay of Highly Charged lons
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Bound-State Beta Decay of Highly Charged lons, Case 1
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Bound-State Beta Decay of Highly Charged lons,
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FAIR Phase-0 Program

Measurement of the bound-state beta decay of bare 205T| ions
205 Ti 81+

Spokesperson: Y. Litvinov
Pb
Q\&-
0‘5’ S
12+ 0 r-process

205 TI 0+

1/2* 0 o

stable

1. 205Ppb/205T] pair as s-process cosmochronometer
2. The flux of solar pp neutrinos (LOREX project)

25T + v (> 52 keV) =2 Pb* + e~
ILIMA, SPARC, LOREX collaborations



Isochronous Mass Spectrometry

CSRe

(IMP, Lanzhou)



Summary

e TDRs approved
e Dual TOF system: urgent for CR installation
* Schottky detector system

 Transverse Schottky detector under
development@GSI(+RIKEN)

e Heavy-ion detector system @Munich
 Phase-0 program ongoing
e TI-205 bound-state beta decay@ESR

* Lanzhou IMS with double TOF: ongoing and very
promising



