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The ISOLTRAP experiment - Upgrades
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The workhorse: Multi-reflection ToF-MS
A

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

Design based on: Kanitz, C., Lechner, S., Ettenauer, S. et al. private communication
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ISOLTRAP results 2021-2025  )rran(

D

e 2022:TISD; '93Sn, 7°mZn, (%8MSb failed, PT problem)

e 2023:TISD, %/:98Cd, n-rich Hg LOI

« 2024:TISD, n-rich Hg, (n-rich Au failed, target failed), (°°*Cd
failed, RILIS prism loose)

2025: “9Ar; 96:9/Cd, 215mBj

In addition: Beam characterization / target tuning for many other experim.,
in-source spectroscopy runs together with IDS and RILIS on Hg, Ni, Bi

ISOLTRAP Publications (incl. IDS/RILIS) TISD Publications (with ISOLTRAP contrib.)
Day Goodacre T. et al., Phys. Rev. Lett. 126, 032502 (2021) Au M. et al., Phys. Rev. C 107, 064604 (2023)
Mougeot M. et al., Nature Physics 17, 1099-1103 (2021) Au M. et al., NIMB 541, 375 (2023)
Barzakh A. et al., Nucl. Instrum. Meth. B 513, 26 (2022) Au M. et al., J. Radio. Nucl. Chem. 334, 367 (2024)

Nies L. et al., Phys. Rev. Lett. 131, 022502 (2023)

Cubiss J. et al., Phys. Rev. Lett. 131, 202501 (2023)

Nies L. et al., Phys. Rev. Lett. 131, 222503 (2023)

Nies L. et al., Phys. Rev. C 111, 014315 (2025) Bachelor/Master/PhD Theses
Barzakh A. et al., Phys. Rev. C 112, 044304 (2025)

Lunney D. et al., Phys. Rev. C 112, 034307 (2025) L. Nies (2023), F. Melhorn (2024),
Andreyev A. et al., Phys. Lett. B 871, 140013 (2025) M. Benhatchi (2026), D. Lange (2026),
Giesel F. et al., Phys. Rev. C, submitted (2026) M. Mduller (2026), F. Giesel (2026)

Muller M. et al., Phys. Rev. C, submitted (2026)
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ISOLTRAP scientific highlights | )rrae(

The vicinity of 109Sn.

Motivation

* Evolution of nuclear structure in vicinity of 1°°Sn (N=2=50), closed p,n-shells
* Closeto p-dripline/ astrophysical rp-process endpoint

* Endpoint of secluded a-decay region

Mass measurements of *°°'In challenge ab initio Results
nuclear theory of the nuclide °°Sn =
M. Mougeot ®'25, D, Atanasov®? J. Karthein ®'27, R, N. Wolf©3, P, Ascher?, K. Blaum @', 54 < stable .
K. Chrysalidis ©% G. Hagen ©%%, ). D. Holt®”8, W. J. Huang ©"%, G. R. Jansen©?, I. Kulikov®, measured
Yu. A. Litvinov®, D, Lunney®", V. Manea®2", T. Miyagi’, T. Papenbrock®¢, L. Schweikhard™, 531 . lated
A. Schwenk ©'34 T, Steinsberger, S. R. Stroberg ©%, Z. H. Sun®%, A. Welker©2, F. Wienholtz ©21213, N extrapolate j sp-id
S. G. Wilkins ©2 and K. Zuber'® Nature Physics 17, 1099-1103 (2021) : 521 ¢ ISOLTRAP | c
251 Sb El 1o
) . . m
Isomeric Excitation Energy for *In" from Mass Spectrometry 250 Sn x =
Reveals Constant Trend Next to Doubly Magic '*Sn S 49 In x D oo
L. Nies, D. Atanasov, M. Athanasakis-Kaklamanakis, M. Au, K. Blaum, J. Dobaczewski, B. S. Hu, J. D. Holt, J "6' &J
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Phys. Rev. Lett. 131, 022502 — Published 14 July 2023
— 47 Ag |
Penning trap mass measurements of **~'®Cd with the ISOLTRAP 46 I B
mass spectrometer, and implications for the rp process | , ‘ | ‘ 1 .
M. Breitenfeldt, G. Audi, D. Beck, K. Blaum, S. George, F. Herfurth, A. Herlert, A. Kellerbauer, H. -J. Kluge, M. 46 47 48 49 50 5 1 52 53 54 55

Kowalska, D. Lunney, S. Naimi, D. Neidherr, H. Schatz, S. Schwarz, and L. Schweikhard Neutron number N
Phys. Rev. C 80, 035805 — Published 23 September 2009
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ISOLTRAP scientific highlights | )rrae(

The vicinity of 109Sn.

Motivation

* Evolution of nuclear structure in vicinity of 1°°Sn (N=2=50), closed p,n-shells

e Closeto p-dripline/ astrophysical rp-process endpoint

* Endpoint of secluded a-decay region

Mass measurements of *-9'In challenge ab initio
nuclear theory of the nuclide °°Sn
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n-rich mercury

Motivation
 Measured masses for Hg did only extend up to 2°®Hg (Chen L., et al., PRL 102 (2009) 122503)
* Empirical interaction strength of the last two protons and neutrons:
SVEL(Z,N) =Yy - [S3n(Z,N) — S20(Z — 2,N)]
S,n(Z,N)=B(Z,N)—B(Z,N —2)

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 2°®Hg (Chen L., et al., PRL 102 (2009) 122503)
* Empirical interaction strength of the last two protons and neutrons:
SVEL(Z,N) = Y4+ [S3n(Z,N) = S30(Z — 2,N)]
S,n(Z,N)=B(Z,N)—B(Z,N —2)

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 2°®Hg (Chen L., et al., PRL 102 (2009) 122503)
* Empirical interaction strength of the last two protons and neutrons:
8VEa(Z,N) = /4 [Sgn(Z,N) — S24(Z — 2,N))]
S,n(Z,N)=B(Z,N)—B(Z,N —2)

n-rich Hg beam development (L. Nies, INTC-I-244) > Cubiss/Lange, INTC-P-698
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Long Shutdown 3: Platform exchange

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

- = |
1 1 .

Amazing work done by Christoph Schweiger and Arthur Jaries!
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Long Shutdown 3: Platform exchange

Experimental upgrades Platform exchange (2026)
 Upgrade of the RFQ-CB (>10% * Aluminium structure (fire safety) on same
bunching efficiency) + new footprint
injection optics  New up-to-date power distribution and
 Setup of the Penning traps with emergency Off
state-of-the-art electronics * Emergency exit on 2nd platform

* Funded partly by CERN for the

* Upgrade and restructuring of improvement of safety at ISOLDE

the MR-ToF electronics and

stabilization systems A lot of equipment on the platforms was already
« Space-charge limitinvestigation |removed in preparation forthe exchange

of RFQ-CB/MR-ToF using the

offline source to estimate max

permissible contamination for

re-trapping.

Total invest for the collaboration:
~0.6 MCHF!

Amazing work done by Christoph Schweiger and Arthur Jaries!
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Summary and Outlook )TRAP(

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.

Many thanks to the ISOLDE collaboration for their continued support.

Thanks a lot for your attention!
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