> W N~

Present status of the storage-ring
mass spectrometer at RIBF

Mass measurement principle
Commissioning with 238U fragments
Latest results: masses near the r-process
New developments for Schottky detectors

T. Yamaguchi (Saitama) for the R3 collaboration

International Symposium on “Stored lons for Precision Experiments”

Fudan University, Shanghai, 22-24 Nov. 2023






e

Utsunomiya

Maebashi




\

\ Ve

/ﬁMiqﬁm,

E Y

08
Maebashi_

.

} aurz \ \
QeSS \L
//

\ OwmmERE <
ﬁ
J

\ \
r*f a ‘J 1’4

e -
JEE!

ffpﬂﬁﬂ!ﬂ'ﬁ’ﬁ <

[ )

RIKEN
RI Beam‘n Fﬁa@m#y



Storage ring for Rare Isotopes

Revolution

High resolution

High charge state




Rl Beam Storage Rings in Operation

ESR@GSI, G‘ermaﬁy
+CRYRING@ESR Rare-RIl Ring@RIBF



Storage Rings In Comparison




Masses and R-process
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Rl Beam Factory at RIKEN

4 Cyclotrons cascade operation
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v Single-ion Isochronous Mass Spectrometry
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Individual Injection

Trigger events
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Construction started
Completed

Test of devices

1st & 2nd commlssmnlng
3rd commissioning

4th commissioning

1st physics run
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Rare-RI Ring facility: R3
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Mass Measurement Principle
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SRC

Particle Identification .

B, measurement
From F3 to Start
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Mass Measurement Principle

To T; measurement
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Commissioning
238 345 MeV/u — 8Ge 168 MeV/u fission fragments
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Commissioning
238) 345 MeV/u — 8Ge 168 MeV/u fission fragments
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Commissioning
238) 345 MeV/u — 8Ge 168 MeV/u fission fragments

To T; measurement
From Start to Stop

Revolution Time Spectrum
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Mass Commissioning

With known masses
238) 345 MeV/u — 8Ge 168 MeV/u fission fragments
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First application

Spokesperson: S. Naimi



Masses around N=82

M. Mumpower et al., 2015
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New mass measurement with R3
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New mass measurement with R3

o half life [s] [;]
O 83.4
8.2E-4 1.6E2
1.4E-2 2.9E2
4.6E-2 6E2

D 4

125CS 126CS ]27CS 128CS 129CS 130CS 131CS B"CS DJCS 134CS BSCS 136CS

+1~/

— ¢ — Nuclide

d ]2/txe 125Xe 726)(@ 127xe T28Xe T2‘§}xe Boxe TB]xe 732xe 133Xe 73/+xe 135xe

/ $ = 123| 124| 125| 126| 127| 128| 129| 130| 151 | 132| 133| 134| 35| 136| .5'/| 138|

36Xe 137Xe 138xe 39)

119Te TZOTe 121Te 122—6 123Te ‘124—|—e T25Te T26Te 127Te 128-|—e 129Te 130-|—e 131Te 132Te 133Te 34Te 135Te '|36Te 137-|

nBSb T|9Sb ]ZOSb TZWSb 1225b TZBSb 124Sb 1255b 1265b 127Sb 128Sb 129Sb 13C'Sb B'le 1325b 33Sb 134Sb BSSb 1365

N7¢n 118gn 9 120¢H RISANT22C 1.E-1 1.3E3
| 2.3E-1 3E3
_ 0.5 8.6E3
12564164 1127¢d 128¢d 29¢Cd [3°cd ¥'cd 132cql33¢
| 0.9 3.4E4
oL 119 120 A ~ 121 1228~ 123A~ 124A~ 1'SA~N2EA ~ 1275~ 128 29 A ~ 130 A ~ 131 132
YAg “Ag "Ag “YAg “Ag ““Ag “Ag “TAg CAgl“"Ag “'Ag “CAg|“Ag TFAg TAg P4
B K 1.4E5
'|'|7pd TIde T|9pd 120pd '12]pd 122pd 123pd 114pd 125pd 126pd 127pd 28pd 129pd 130pd 131F
3.5 1.1E6
Nep N7pp 118 119 120p R 121 2= 123pRk 124Dk 125pRK 126 275 128
Rh ""Rh ""Rh ""Rh}'““Rh “'Rh '~ «i Rh “"Rh “°Rh “°Rh |“’Rh “°Rh
' 6.2 3E7

TISRU HGRU T|7Ru HSRU ]19Ru ]ZORU ]Z]RU 122Ru 123Ru 124Ru ]ZSRU

12 1E14
TI4TC 'I'ISTC 'I'ISTC 'I'I7TC 18- | U 2C |C 121 C 122 C
nkn

, , nown masses S80I 2E 32
M0108M0'|09M0T|0M0 1T|Mo Mo ""Mo T|4MO TIDMO TIGMO N7 Mo 18 ||J_— | Stable

e~ rpEy—

- - -~ ey



Mass measurement principle

F5 position-sensitive detector (PPAC)
(dispersive plane)
B1 meas.

or B 10, T1meas.
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New R3 mass measurement result
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Impact In r-process abundances
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Storage Rings In Comparison
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- Ongoing developments
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Schottky at GSI
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Resonant Schottky
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First long time storage of Rl beam: 6 sec



Position-sensitive Schottky
iptical cavity

Circular cavity
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Position-sensitive Schottky

Elliptical cavity
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X-position, m Sanjari, Dmytriiev

v Sensitivity changes linearly.
v Sighal amplitude proportional to x-position.
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Original
New Schottky Schottky (air)
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Under construction
Delivery in 2023

Saitama Schottky

Resonant freq. ~503 MHz
QL ~ 3200
Rsh ~ 1020 kQ
~10X more sensitive
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IN summary

. New storage ring “Rare-Rl Ring (R3)" has been built at RIBF.

. Single-ion isochronous mass spectrometry with individual injection
technigue

. Commissioning of the uranium fission fragments was successftul.
. Mass precision <10-°

. First application for neutron-rich Pd isotopes: update of 23Pd

. Upgrades of the facility

. New Schottky detectors will be ready soon.
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