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The mass of an atom

mAtom = N•mneutron + Z•mproton + Z•melectron

- (Batom + Bnucleus)/c2

= N ·

– binding energy

+ Z · + Z ·

δm/m < 10-10 δm/m = 10-6 – 10-8

Einstein  E = mc2
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nuclear structureelectronic structure
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The ISOLTRAP experiment
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δm/m = 10-6-10-7

δm/m = 10-7-10-8

δm/m = 10-8-10-10



The workhorse: Multi-reflection ToF-MS
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88Sr 88Rb

ToF-Mass Relationship

Common problem: often high isobaric and molecular contaminations
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Solution: Mass-selective re-trapping
 strong contamination suppression
 collision-induced dissociation

Dickel, T. et al., JASMS. 
28, 1079 (2017)
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Mini-RFQ: Mass-selective re-trapping
Design based on: Kanitz, C., Lechner, S., Ettenauer, S. et al. private communication

25 cm

without re-trapping: where is 49Ar?

49Ar 20ms BG

with re-trapping: here is 49Ar  !



ISOLTRAP results 2021-2025
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• 2022: TISD; 103Sn, 79mZn, (128mSb failed, PT problem)
• 2023: TISD, 97,98Cd, n-rich Hg LOI
• 2024: TISD, n-rich Hg, (n-rich Au failed, target failed), (96Cd 

failed, RILIS prism loose)
• 2025: 49Ar; 96,97Cd, 215mBi
• In addition: Beam characterization / target tuning for many other experim., 

in-source spectroscopy runs together with IDS and RILIS on Hg, Ni, Bi
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Mougeot M. et al., Nature Physics 17, 1099-1103 (2021) 
Barzakh A. et al., Nucl. Instrum. Meth. B 513,  26 (2022)
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Nies L. et al., Phys. Rev. Lett. 131, 222503 (2023)
Nies L. et al., Phys. Rev. C 111, 014315 (2025)
Barzakh A. et al., Phys. Rev. C 112, 044304 (2025)
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ISOLTRAP Publications (incl. IDS/RILIS) TISD Publications (with ISOLTRAP contrib.)
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ISOLTRAP scientific highlights I
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The vicinity of 100Sn.
Motivation
• Evolution of nuclear structure in vicinity of 100Sn (N=Z=50), closed p,n-shells
• Close to p-dripline/ astrophysical rp-process endpoint
• Endpoint of secluded α-decay region

Results

Sn
In
Cd
Ag

Sb
Nature Physics 17, 1099-1103 (2021)
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ISOLTRAP scientific highlights II
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n-rich mercury
Motivation
• Measured masses for Hg did only extend up to 208Hg (Chen L., et al., PRL 102 (2009) 122503)
• Empirical interaction strength of the last two protons and neutrons:     

𝐩𝐧
𝒆𝒆 ଵ

ସ 𝟐𝒏 𝟐𝒏

𝟐𝒏

n-rich Hg beam development (L. Nies, INTC-I-244) Cubiss/Lange, INTC-P-698
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n-rich mercury
Motivation
• Measured masses for Hg did only extend up to 208Hg (Chen L., et al., PRL 102 (2009) 122503)
• Empirical interaction strength of the last two protons and neutrons:     

𝐩𝐧
𝒆𝒆 ଵ

ସ 𝟐𝒏 𝟐𝒏

𝟐𝒏

n-rich Hg beam development (L. Nies, INTC-I-244) Cubiss/Lange, INTC-P-698

209, 210, 212Hg measured
for the first time



Long Shutdown 3: Platform exchange
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LS3

Platform exchange (2026)
• Aluminium structure (fire safety) on same 

footprint
• New up-to-date power distribution and 

emergency off
• Emergency exit on 2nd platform
• Funded partly by CERN for the

improvement of safety at ISOLDE

A lot of equipment on the platforms was already
removed in preparation for the exchange
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Amazing work done by Christoph Schweiger and Arthur Jaries!
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Amazing work done by Christoph Schweiger and Arthur Jaries!

Total invest for the collaboration:
~0.6 MCHF!

Experimental upgrades
• Upgrade of the RFQ-CB (>10% 

bunching efficiency) + new
injection optics

• Set up of the Penning traps with
state-of-the-art electronics

• Upgrade and restructuring of
the MR-ToF electronics and 
stabilization systems

• Space-charge limit investigation
of RFQ-CB/MR-ToF using the
offline source to estimate max
permissible contamination for
re-trapping.



Summary and Outlook

ISOLTRAP turned 40 last year, but it has 
remained young at heart. Numerous 
innovations and remarkable mass 

measurements continue to make it one of the 
leading online mass spectrometers in the 

world. We look forward to the next 
beam times with excitement.
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Many thanks to the ISOLDE collaboration for their continued support.

Thanks a lot for your attention!


