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Trapping

» effective use of rare species
» extended observation & interaction time
» high quality g/m selection
» manipulation of charged particles at low E
» accumulation & bunching
» charge breeding

» polarization

.
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Mass measurements and
trap assisted nuclear spectroscopy



Super FRS

Production

Precision measurements on short-lived nuclides.
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1 — 50 times higher resolving
power as compared to 1+/

factor of 10 - 5000
shorter half-lives
higher resoving power and precision

beam time saving

dm/m < 1.10® on isotopes with T,,~ 100 ms = perfect match with FRS LEB capabilities



Setup
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Experiments with Exotic Nuclel
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MATS

Charge Breeding
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Results from ISOLDE (Courtesy of F. Wenander)



MATS

Charge Breeding
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e cryogenic — XHV
e Helmholtz coils — open access

TITAN EBIT (J. Crespo et al.)



The Advantage of Highly Charged lons
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TOF Resonance technigue
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Precision
Penning trap

Time-of-flight resonance technique +
Dipolar radial excitation at f.
= increase of r_

Quadrupolar radial excitation near f_
= coupling of radial motions, conv.

L . 0B/oz
Ejection along the magnetic field lines

= radial energy converted to axial

1.2 m

Time-of-flight (TOF) measuremen

Resolving power: R=7,_ T




Single lon FT-ICR
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Applications

— Mass measurements on very rare nuclides
— High-precision mass measurements on more abundant
nuclides




Summary
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Design parameters:
Overall efficiency 1-5%
Maximum resolving power 108
Accessable half-life 10 ms

Relative mass uncertainty 10

Organisation and responsibilities

Mainz, Greifswald, Jyvaskyla, Stockholm: Penning trap system

GSI, Munich: RFQ cooler and buncher
Heidelberg, GSI, Livermore, Seattle: EBIT

Giessen, Mainz, Orsay: Detection system and electronics
Mainz, Munich: Trap assisted spectroscopy

MATS will be an advances trapping system for mass spectrometry, laser
spectroscopy, and in-trap decay spectroscopy with highly-charged, short-lived ions.




