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Technical Proposal for the ILIMA Project

ILIMA
Isomeric 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 isomeric 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, ...
* R&D status
* Phase-0 proposals
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Rl Beam Nuclear Physics Experiments

. RI Beam
Reaction light particles

inverse kinematics heavy fragments
Y, heutrons, ...

B-v

neutrons

Spectroscopy

stopped beam

single ion sensitivity
mass resolving power
high charge state

Storage

storage rings, traps

ILIMA collaboration




Existing Facility: SIS-FRS-ESR

Monoisotopic Fragment Beams
Stored in the ESR
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Bound-State Beta Decay of Highly Charged lons
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Bound-State Beta Decay of Highly Charged lons
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4 Main programme:
Mass measurements
in the CR for short-lived

ILIMA ' exotic nuclei.
isomers, lifetimes and masses
HESR can be employed
Walker, Litvinov and Geissel, et to measure lifetimes of

Int. J. Mass Spec. 349-350 (2013) 247 long-lived nuclides.




Collector Ring Layout

H. Weick

[c

R01MK211

C :
ollector Ring Layout

T

: § (R040505 CROAURY c

S G\ CRO4KD CRO40802_ CROMKAI2 RO
CROTNKITA ’ CROINKZIZ

CRO4NH2

=

CRO40S0T CHOM\Gv : CROAMPAL
£RO10502

chosspe  CRUADSES
CROIVVAT !
[
|

CRO10804 =
Lusi CRO10S05 <

e cROIKDL [ aqque2 CR010S08

“nKD2 CRO1KS1

(RO10SO1 ;

TROAKSZ
CROASE, puakst
CROANH3
CRO4KD3
10 oy CROAKS3 ) il ' =
cRoskns  CAOATSOB X ¢ ‘,, 3 i o e o bl cR010s07
F 20aK CRO4BKS ¥ . CROTKS2
2 CROSKSA anaWIT CROIEX1S. g
cROUHS  CRO40SOS s Circu e CROTNES
pes gho1KL! | PR 1L
CHOAKSS [,, . mference cROW2T CROEN3SL P SRUTGao10s08
CROSEX H 570 CROTNHS
ISR & By la gnetic bendin g pow 221.5m &K yr,ﬂ:mu
N £ Y
CROANHE ; e rge acceptance er 13Tm b CROTKS
CROSKDB AT &y~ 240 (200) ROTKVS o CRO1OS0S
CROSSE ‘ e Aplp =+ mm mrad CRO1ENSL g CRO1NES
%\%ﬁ%_~ § CROADFTS fast +3.0(1.5) % 1Dt (OTE ! CROTKDS
e § stochasti CROIDNIS —
CRO2UHE 9 cAuEeS . stic coolin
¢RO3KDB ety
y antiprotons (10 g (1-2 GHZ) of
E= rare isot s) and o
G 0 p e b CROTA
,:"Lﬁm ‘ CROZBPA G0 addi o eams (1 5 S)
g, cvest itional
(A030508 R, is | feature:
TRO3KS: S OChro
S nous
J— s = ofrarei mass measur (R020510
- CROIKD: Q0
03404 2D CROSEX2S: Isotope bea ements % CRO2KSS
CRO30S08 X CROVVAT | ms ? B ca02
s < ¥ CROBEXISZ = i D "" o
P :?... rey | CR038P3 (R03BB0B 2
(R i CR03BP2 | || crowst
(RO3KD3_/CROBKS2 & ROIBFE| || ooty , 0R020508
R030S07 R CROZKSA
LR (D o) C M)
CROBKS! A5 it
TR030S06 CRO2KDA 4
CRO3UH2 L £AO30S03 ROSWAT cR20S08
3 asosns. CROEK!
; R030802 CR020801 i
B e T stand: 12.Q‘Z.‘20|5
cm}s%( CRO20507
o2 CRO2KSH
GRO20SDS

| 8 CRO2UPIE




Working Group Status

TOF detector
Schottky detector
Particle detector

Storage Ring
Main Detector Setup
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Working Group Status

e TOF detector

¢ N. Kuzminchuk-Feuerstein et al. NIM A 821 EAIRNUSTARIIMATTDR/DETECTOR
(2016) 160

The ILIMA ring detector for particle
identification, life time measurement and

* TDR 1st draft soon beam diagnostics
Technical Report for the Design,
C ion and Commissioning of
* Schottky detector e kv 108 D™
* New Schottky prototype will arrive soon, ppach
Beam test with electron beam at TUD, ILima
Installation to ESR next year. @ =
\\/~\
» TDR ongoing Pl

e Particle detector

¢ M.A. Najafi et al., NIM A 836 (2016) 1,
CsISiPHOS (Si stack + Csl)

¢ TDR 1st draft completed, under check in
the Board




Isochronous Mass Spectrometry (IMS) at FRS-ESR
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Schottky Mass Spectrometry: Resonant Pickup
142Pm60—|— _>142 Nd60+ ayy

EC decay of 142Pm, cooling switched off
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Bosch et al., PPNP 73 (2013) 84.

2017 Update: Electromagnetic non destructive detectors for ILIMA

Prototype of the CR longitudinal resonator. Production still not finished...

W"{ o (h Fritz Bosch Lab. |
ESR/HESR/CR variable Q resonator

Newly dedicated lab renovated / prepared for the measurement of
non-destructive detectors. Just finished!




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

10 =
o CR&HESR
10° - w - - I
o e B
2 ] 404 Oy
E 10 o - Q‘r
% 1 o w ( .
z 10% = ’
> o
S 10 % S
E S el i \ﬂlﬂ’/ :
101 =1 A f 3 %
§ ~.;?k‘{“ﬁ.‘.r1?
AT
! 4
= =
105] ]
10°¢ \4 Th. Stohlker et al., NIM B 365 (2015) 680

FAIR Phase-0 Beam Time in 2018/2019

Long-lived isomers in the Experimental Storage Ring: study of

186-188Hf (search for new K-isomer) spokesperson: P. Walker
SCHOTTKY MASS SPECTROMETRY

Successful results of previous E048: new isomers
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FAIR Phase-0 Beam Time in 2018/2019

Measurement of the bound-state beta decay of bare 205T| ions
Spokesperson: Y. Litvinov
1/2* 0o

Hg \\\

r-process

+
1/2 S-process

205 TI 0+

stable

1. 205Pbh/205T]| pair as s-process cosmochronometer
2. The flux of solar pp neutrinos (LOREX project)
2051 4 v (> 52 keV) —2%° Pb* + e~
ILIMA, SPARC, LOREX collaborations

In summary,
Potential for new masses with ILIMA

T N FRS-ESR
I Super-FRS-CR
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8 Any idea is welcome!
Theoreticians also welcome!

FAIR Phase-0 Beam Time starts in 2018/2019




