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Heavy-lon Storage Rings - Versatile Instruments
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Radioactive lon Beam Facility at GSI
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Electron Cooling of Secondary Beams
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Why stored ions do simply not recombine and get lost [~ ~ 1-10

from the ring?

" LMEGSSNZ IE== 1L




Direct Mass Measurements on the Chart of the Nuclides
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Where do we stand?
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Characteristics of mass spectrometry techniques

Why do not we measure them all?

Mass spectrometry technigues:
- Bandwidth

- Resolving power

- Speed

- Sensitivity

Ultimate goal to combine
all 4 characteristics
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SCHOTTKY MASS SPECTROMETRY.
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IMS: Time-of-Flight Spectra
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IMS: Isochronicity Window
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X. Zhou et al., Nature Physics 2023
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IMS: Isochronicity Window
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IMS: Isochronicity Window
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Nucleosynthesis Processes

7T9$%."++'+

S

3 1-%2)('0*$%().34*0$'

§ +1$%.'++ 82

g

£ 634,1#)4%$%*%().34*0%

~ $B1$%.'++

1% VHS+'B* -.,3'+ #*

126

50

"H$%68& ()*%6)+,-,.%6(
/0%(,(&) - il
,,'

+-"$" %P/4#$)3+<9

82

DA'6-"9 "#7' 0$#9.,9
+-€.,3%$ $%, "+#-
NSS! (+/#"#0'/O

28

o 634,#)('0*$%().34*0$)
5%, ++

Neutron number (N)
8 ->

8

e sTRUm HELMHOLTZ ==



Accelerator Complex

Booster Ring: High Energy Fragment Separator:

Circumference: 569 m Length: 192 m 72 Spectrometer Ring
Rigidity: 34 Tm B O=25Tm
Aaccumulation

Cooling & acceleration

.z  Spectrometer Ring:
Circumference: 277.2 m
Rigidity: 15 Tm

Electron cooler
Stochastic cooler

\ lon Sources:

.o\ @45 GHz FECR

a 28 GHz SECRAL
a2.45 GHz ECR

Booster Ring

Fast ramping operation
Repetition rateH3 Hz

Length: 180 m

Energy: 25 MeV/u (238U34)

CW mode: 10 p Awith A/Q 2~5
Pulse mode: 1.0 emA with A/IQ 2~7
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Non-Destructive Particle Detection
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Combined Isochronous+Schottky Mass Spectrometry

410MHz-2021.07.02.17.58.30.204.tiq le-9 Schottky spectra of single events
A Separation of the 101 keV isomer in 2Br
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FAIR combined Isochronous+Schottky Mass Spectrometry
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New tool to search for 0* isomers in exotic nuclei
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208Pb
primary beam
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Heavy-ion storage rings offer rich, versatile capabilities for
the research with radioactive highly charged ions
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