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Why we need mass measurements?

E = mc2 Z Protons (Proton number)

N Neutrons (Neutron number)

A = N + Z  (Mass number)

B = Binding energy

Nuclear mass ź nuclear binding energy: 

ὓὔȟὤ ὤɇά ὔɇά ὄὔȟὤȾὧ

Structure & Dynamics

of Exotic Nuclei

Several masses ź separation energies:

Ὓρὲὔȟὤ ὄὔȟὤ ὄ. ρȟ:
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MR-TOF-MS at the FRS Ion Catcher at GSI

W.R. Plaß et al., NIM B 317 (2013) 457; W.R. Plaß et al., Int. J. Mass Spectrom. 394 (2013) 134; T. Dickel et al., NIM A 777 (2015) 172 

Fast
Broadband and

non-scanning

Sensitive
High mass 

resolving power 

MR-TOF-MS Concept:
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Isomeric states below 100Sn

Discovered 

isomeric state

FWHM: 220 keV97Ag+

(9/2+)

97mAg+

(1/2-)

C. Hornung et al., PLB 802, 135200 (2020) 

MR-TOF-MS ź ideal device for the search for new isomers
97g,mAg ïthe first discovery of a nuclear

isomeric state by an MR-TOF-MS
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Efficient data taking with an MR-TOF-MS

ĄBroadband characteristic of the MR-TOF-MS

ĄMean range bunching in the FRS:

Ånew method to stop several isotopes 

simultaneously

Identified isotope

23.04.20

MR-TOF-MS file #004

N

Z

more than 35 different isotopes 

measured simultaneously in one 

FRS and MR-TOF-MS setting
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Online mass spectrum of MR-TOF-MS data

Online spectrum of complex MR-TOF-MS data: 

Covering a large mass range (>10u) and doubly charged ions
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