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Experimental Facilities

Precision Experiments with
the combination of the FRS and the ESR
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Mass Measurements at the ESR

— SCHOTTKY MASS SPECTROMETRY ________ ISOCHRONOUS MASS SPECTROMETRY ____

(m/g), N
5 Injection

v,V
(m/q), || |Septum

@® (M/q),
1I

\ Electron s
Schottk C
Noise-Ficku ps Cooler — ﬁ ©
TOF-Detector (m/q),

Cooled Fragments Vv Hot Fragments

v
Af 1 AMA)  Av Y

B. Franzke, H. Geissel, G. Miinzenberg, H. Wollnik



Schottky Mass Spectrometry (SMS)
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Schottky Mass Spectrometry (SMS)
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Schottky Mass Spectrometry (SMS)
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Schottky Mass Spectrometry (SMS)
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Schottky Mass Spectrometry (SMS)

isotopes with well-known masses

known isotopes, mass values improved
known isotopes, first mass measurements
new isotopes, first mass measurements

known isotopes, new mass measurements
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SYSTEMATIC DEVIATIONS FOR REFERENCE MASSES
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AMEQ3: G. Audi, A. H. Wapstra, C. Thibault, Nucl. Phys. A 729 (2003) 337.



Electron Cooling
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Electron Cooling

H. Poth, Phys. Rep. 196 (1990) 135.
M. Steck, Beam Cooling, Talk at the CERN Accelerator School Darmstadt, 28.09.2009-09.10.2009

C. Brandau, Dissertation, Justus-Liebig-Universitat GieBen, 2000.
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Recent Developments in the Analysis
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Observed dependence can be reproduced by taking into account
the radial profile of the longitudinal velocity of the cooler electrons
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Comparison with AMEO3

AMEO3: G. Audi, A. H. Wapstra, C. Thibault, Nucl. Phys. A 729 (2003) 337.

Comparison to
improved mass values
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Comparison with ISOLTRAP

ISOLTRAP — data:

F. Herfurth et al., Eur. Phys. J. A 25 (2005) 17-21.
D. Neidherr et al., Phys. Rev. Lett. 102 (2009) 112501.
C. Weber et al., Nucl. Phys. A 803 (2008) 1.
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Comparison with Mass Models
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Isochronous Mass Spectrometry

J. Troetscher, B. Fabian, N. Kuzminchuk, M. Diwisch



New Experimental Approach for IMS
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New Experimental and New Data-

Analysis Approach for IMS
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New Experimental and New Data-Analysis

Approach for IMS

- combined analysis of several experiments
/ a DED

and experimental settings
- combining data of different quality Sp=0s —

- Increasing statistics
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New Experimental and New Data-Analysis

Approach for IMS

- combined analysis of several experiments
and experimental settings

- combining data of different quality

- Increasing statistics

s-process e PP e

rp-process

’
_____ r-process

-
-
----------

pn _
- r-process-nuclei

- key-nuclei: e.g. 13°Cd




New Experimental and New Data-Analysis

Approach for IMS

- combined analysis of several experiments
and experimental settings

- combining data of different quality

- Increasing statistics
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Timing Limitations

Isochronicity of the
Storage Ring

Potential
Plates

Signal Acquisition
and Processing

Electron Transport

 Acceleration fields

» Electrode design, fringe fields
* Initial electron velocities

* Mechanical tolerances

o =70ps

Electron Detection

» Rate and number of impinging electrons
* MCP pore size

* Detector voltages

« Anode design and spacing
 Transmission line matching



Offline - and Online - Tests

Revolution time detectors in the ESR and in the CR need high rate capability

Revolution frequency: ~ 2 MHz

— 50 particles generate 108 hits / s Recent Development Result§:
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Design of the ToF — Detector

recent detector

Main challenge:

larger foil diameter since larger beam-spot
— larger total detector geometry

— longer flightpath from foil to MCPs

— larger absolute time of flight

— time uncertainty increases

future detector

Possible solution:

— higher electrical field strength

— better homogeneity of (electrical)
fields due to electrode shape and
position

— displacement of MCP detector

M. Diwisch, PhD-thesis, JLU GieBen, in preparation



Mass Measurements of Stored Exotic Nuclei

at Relativistic Energies

Il stable nuclei

B nuclides with known masses
G.Audi et al., Nucl. Phys. A729 (2003) 3
B to be measured with SUPER-FRS-CR-RESR-NESR
Conceptual Design Report, GSI 2001
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Thank you for your attention!



