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What was planned?
Å Renewed Miniball spectrometer 

Å Miniball campaigns 2022-2025

What was achieved with some selected highlights?
Å Preliminary Miniball results

What problems were encountered?

What needs to be done? 

What upgrades/preparations are planned for LS3?
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Å In-beam ɔ-ray spectroscopy 

experiments @ ISOLDE, CERN 

Å Coulomb excitation

Å Transfer reactions

Å 2001: Start @ REX-ISOLDE

Å Beam energies < 2.8MeV/u

Å 2015: Upgraded to HIE-ISOLDE

Å Beam energies < 10MeV/u

Å 2019: LS 2 @ CERN, 

Miniball campaigns

Å Muonic atoms, MIXE @ PSI

Å HICARI @ RIKEN (until 2021)

Miniball @ ISOLDE

Reiter, P.; Warr, N. in Prog. Part. Nucl. Phys. (2020). 113 103767
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Miniball @ ISOLDE

BMBF Projects 05P18PKCI1, 05P21PKCI1
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Å 2021: Miniball spectrometer

Cluster detectors

Å New encapsulation

Å New cryostats

ÅNew analoge electronics

New digital electronics

Å New Febex based DAQ
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Miniball @ ISOLDE
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Å2022: Commissioning

Å2022-25: Miniball experiments
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SPEDE conversion electron spectrometer

P. Papadakis et al. Eur. Phys. J. A (2018) 54: 42
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MINIBALL Plunger device constructed at IKP Cologne
Ÿ lifetime measurements with RDDS 

Ÿ also multifunctional, e.g., for Coulex only

Target chamber

First campaign (Summer 2025)    
IS656 Lifetimes in 144Ba: Search for octupole correlations
144Cs, 4.7 MeV/u + 7Li Ÿ144Ba + 3n +4He

PI: C. Fransen; PhD A. Didik, IKP Cologne

IS761 Coulomb excitation and lifetimes of a triaxial superdeformed b-band in 162Yb 
162Yb, 4.1 MeV/u +92Mo Ÿ162Yb*

PI: R. Bark, iThemba LABS, South Africa

IS774 Investigation of coupled states near 208Pb
206Hg, 5.7 MeV/u +7Li Ÿ207Tl + 2n +4He 

PI: C. Porzio, ISOLDE, CERN PhD G. Torvund

Recoil distance Doppler-shift (RDDS) technique at ISOLDE: 

Lifetimes of excited states in exotic nuclei
DSSSD after target 

reaction channel, 

kinematics
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Experiments after LS2 in 2022-2025

IS656: 144Ba lifetimes

Octupole correlations

IS708: 144Ba Coulex

IS595: 133Sb spectroscopy

Particle-phonon states

IS697: 131,133Sb Coulex

proton-neutron interaction

IS702: 130,134Sn Coulex

Collectivity near 132Sn
IS557: 74-80Zn Coulex

78Ni+2p shell structure

IS646: 79Zn, 81Ge Coulex

N=50 shape coexistence

IS563, IS699: 182,184,185Hg Coulex

Shape coexistence, quad. moments, 0+ states

Ą CE with SPEDE

IS761: 162Yb Coulex & RDDS

81. INTC meeting Peter Reiter              Institute of Nuclear Physics || University of Cologne

IS748: 
212,214Ra Coulex

IS774: 
207Tl Cluster transfer, RDDS
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Data Analysis of Miniball Experiments
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IS number Nuclei/technique Spokespersons 2023 2024 2025 

IS563 182,184Hg Coulex

(SPEDE) 

K. Wrzosek-Lipska, L.P. Gaffney, 

J. Pakarinen

o x x 

IS699 185Hg Coulex (SPEDE) K. Wrzosek-Lipska, L.P. Gaffney, 

J. Pakarinen

o x x 

IS557 80Zn Coulex P. Van Duppen , M. Zielinska,     

A. Illana

o o x 

IS646 79Zn Coulex A. Gottardo, M. Zielinska o o x 

IS702 130,134Sn Coulex P. Reiter, T. Kroell x o x 

IS697 131,133Sb Coulex G. Georgiev, A. Stuchbery,           

J. Allmond

o x x 

IS748 212,214RaF Coulex G. Rainovski, G. Georgiev x o x 

IS708 144Ba Coulex L.P. Gaffney x o x 

IS656 144Cs Plunger lifetime C. Fransen, T. Braunroth x o o 

IS761 162Yb Coulex and RDDS R. Bark x x o 

IS774 207Tl RDDS C. Porzio x x o 

IS595 132Sn cluster transfer S. Leoni, B. Fornal o x x 
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IS656 Lifetimes in 144Ba: search for octupole correlations

144Cs, 4.7 MeV/u + 7Li Ÿ144Ba + 3n +4He
distances: 20 µm, 150 µm, 450 µm

Target
7Li on Ni

Degrader

11.5 mg/cm2 Ta

144Cs

4.7 MeV/u

107 pps

144Ba

8.0% c

144Ba

4.4% c

0.15 mm 

Si DSSSD

1.5 mm Si Det.

20 mm
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Preliminary:  
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-) = 15 ps
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-) ~ 69 W.u.

Ÿ close to yrast B(E2), e.g., 
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+) = 63 (5) W.u.

PhD A. Didik, Cologne
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IS761 Coulomb excitation and lifetimes of a 

triaxial superdeformedb-band in 162Yb 

Å Experiment carried out in July 2025

Å PI  R. Bark, iThemba LABS 



Blue gate = Blue spectrum

Black gate = Black spectrum

Red gate = Red Spectrum 

Doppler correction 

- different angular ranges 

- degrader distances

distance = 116 ‘m distance = 71 ‘m 

Gate Condition 

Black  cos(—) = 0

Red     cos(—) = 0.8

Blue    cos(—) = -0.8

IS761 Coulomb excitation and lifetimes of a 

triaxial superdeformedb-band in 162Yb 



230 mm distance: for T1/2 = 25 ps expect ~20% fast, ~80% slow component 

351, 3/2+Ÿ1/2+

30 ps

305, 1-Ÿ0-

4 ps

265, 2-Ÿ 0--

2 ns

686, 4-Ÿ2-
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207Tl

Doppler correction 

after degrader

Doppler correction 

after target

207Tl

206Tl 2464, 

17/2+Ÿ11/2-

7Li(206Hg, 2n)207Tl reaction

Li

Å Experiment carried out in July 2025

Å PI C. Porzio, Analysis: Gulla Torvund (PhD student, Uni. Oslo) from 2026

IS774  Investigation of coupled states near 208Pb
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IS595 Gamma-ray spectroscopy of neutron-rich Sb 

isotopes by cluster transfer reactions

Courtesy of Simone Bottoni, Università degli Studi di Milano and INFN

Cluster transfer reactions with RIBs             132Sn + 7Li @ 3.5 MeV/u
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IS595 Gamma-ray spectroscopy of neutron-rich Sb 

isotopes by cluster transfer reactions

Courtesy of Simone Bottoni, Università degli Studi di Milano and INFN

Online analysis

81. INTC meeting Peter Reiter              Institute of Nuclear Physics || University of Cologne



IS702 Exploring the Nuclear Structure and Collectivity 

of Neutron-Rich Tin Isotopes around 132Sn

PhD thesis Maximilian Droste

2+
Ą0+ intensities

beam excitation:

130Sn:   14713(193) counts
134Sn:     3396(150) counts

B(E2; 0+
Ą 2+) =  0.0484(57) e²b²

Qs(2
+)= -0.06(15) eb

B(E2; 0+
Ą 2+) =  0.0449(57) e²b²

Qs(2
+)= 0.06 eb

130Sn:

134Sn:



PhD thesis Maximilian Droste

IS702 Exploring the Nuclear Structure and Collectivity 

of Neutron-Rich Tin Isotope around 132Sn

B(E2; 0+
Ą 2+) values   

Spec. quadrupole mom. Qs(2
+)     



IS708: 144Ba Coulomb Excitation

Å144Ba predicted centre of 
octupole collectivity in 
Lanthanide region

ÅPrevious measurement of B(E3) 
in 144Ba performed at ANL has  
large uncertainty and is 
significantly enhanced over 
mean-field theory calculations

ÅMeasurement at MINIBALL in the IS708 
(2024) and IS553 (2017) experiments

ÅE2 transitions used to normalise the 
population of the 3- state

ÅPreliminary B(E3) = 27 W.u., in better 
agreement with theoretical calculations with 
reduced uncertainty

Ben Jones, University of Liverpool
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IS563, IS699 Coulomb excitation with combined g

and conversion e- spectroscopy of 182,184,185Hg

óspherical-weakly oblateô

ódeformed (prolate)ô

Mean square charge radii

B. Marsh, et al., Nature Physics 14, 1163 (2018)

N. Bree, et al., Phys. Rev. Lett. 112, 162701 (2014)

L. P. Gaffney, et al., PRC 89 024307 (2014)

K. Wrzosek-Lipska et al., Eur. Phys. J. A (2019) 55: 130
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182Hg
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IS563, IS699 Coulomb excitation with combined g

and conversion e- spectroscopy of 182,184,185Hg
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Doppler-corrected rɹay spectraof 185gHg (Miniball)

Ground-state band up to 25/2- state (blue) as in 
F. Hannachiet al.Z. Phys. A, 330:15-22 (1988)

IS699 Coulomb excitation of 185g,mHg

ʴ ʴ- coincidenceanalysis of 185gHg spectra

Signature partner for 1/2- rotational band (green) 
observed for the first time
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IS699 Coulomb excitation of 185g,mHg

81. INTC meeting Peter Reiter              Institute of Nuclear Physics || University of Cologne

H. Kleis, master thesis University of Cologne 2025

Ground-state band up 
to 25/2- state (blue) as 
in Hannachiet al. [2]

Signature partner for 1/2-

rotational band (green) 
observed for the first time

Comparison 181,183,185gHg
(i) Routhians
(ii) moments of inertia 

for 1/2- rotational band
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- Prolongation of Miniball campaign at RIKEN (Covid)

- Miniball upgrade and commissioning finished in 2022

- first three Miniball experiments performed in 2022

- Miniball statistics for period 2022-2025

- 21 experiments scheduled

- 6 experiments re-scheduled

- 3 experiments without data     

- 12 experiments are currently being analyzed

- Backlog of Miniball experiments

What problems were encountered?

81. INTC meeting Peter Reiter              Institute of Nuclear Physics || University of Cologne
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- Data analyses are subject of PhD thesis work

(regular meetings, discussion, reporting organized by F. Browne)

- Publications of LS2 results   (First PRL draft distributed)

- 12 peer-reviewed Miniball publications in 2022-2025       

(5 letters)

- Backlog of Miniball experiments? 

(re-evaluation of ~13 accepted proposals) 

What needs to be done?

81. INTC meeting Peter Reiter              Institute of Nuclear Physics || University of Cologne
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Miniball upgrades during LS3
New encapsulation of
Miniball HPGe crystals

- Reusable capsule
- AGATA technology

Peter Reiter (U Cologne)

HI-TREX
New TREX adapted to HIE-ISOLDE

- large solid angle coverage
- good position / energy

resolution
- PID capability
- ASIC readout

Sergei Golenev (PhD)
Roman Gernhäuser (TU München)
Kathrin Wimmer (U Cologne)
Thorsten Kröll (TU Darmstadt)
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What upgrades/preparations 

are planned for LS3?

81. INTC meeting Peter Reiter              Institute of Nuclear Physics || University of Cologne

LOI284 óDevelopment of a fast-timing array for reactions    

studies at HIE-ISOLDEô Luis Mario Fraile, Carlotta Porzio
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- New Miniball detectors, digital electronics, DAQ

- Ancillaries: DSSD, SPEDE, new Plunger

- Successful Miniball campaign after LS2@HIE-ISOLDE

- Range of experimental techniques extended

- High energy resolution is key for spectroscopy heavy 

and odd nuclei

- High quality, high statistics data from heavy mass 

beams are unique for ISOLDE! 

- Future perspectives

lifetime measurements with fast timing HISTAR

single particle reactions with T-REX

Summary

81. INTC meeting Peter Reiter              Institute of Nuclear Physics || University of Cologne



Miniball collaboration



Miniball collaboration
ISOLDE, CERN, 

University Cologne

GSI, Darmstadt,

Technische Universität Darmstadt,

University of Liverpool, 

Instituut voor Kern- en Stralingsfysica, KU Leuven,

Lund University, 

University of Jyväskylä, 

Helsinki Institute of Physics, 

Universidad Complutense de Madrid, 

Università degli Studi di Milano, 

INFN Sezione di Milano, 

IJCLab, CNRS/IN2P3, Université Paris-Saclay, 

University of Warsaw, 

Polish Academy of Sciences,

University of Sofia,

Institut Laue-Langevin, Grenoble

Instituto de Estructura de la Materia (IEM-CSIC), Madrid, 

University of the West of Scotland, Paisley

University of Lodz, 

University of Oslo, 

Università degli Studi di Padova
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Miniball Publications 2022-2025
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First measurement of the quadrupole moment of the 2+ state in 110Sn

J. Park, R. A. Lopez, J. Cederkäll, C. Fahlander, P. Golubev, A. Knyazev, E. Rickert, J. Iwanicki, K. Wrzosek-Lipska, A. Blazhev, P. Reiter, 

D. Rosiak, M. Seidlitz, N. Warr, P. A. Butler, L. P. Gaffney, T. Berry, D. M. Cox, J. Pakarinen, Th. Kröll, C. Henrich, M. Schilling, C. Stahl, 

M. von Schmid, G. Rainovski, C. Berger, C. Berner, R. Gernhäuser, A. Illana, H. De Witte, M. Górska, T. Habermann, S. Saha, G. de Angelis,

M. J. G. Borge, O. Tengblad, T. Otsuka, and Y. Tsunoda 

Phys. Rev. Lett. 135 (2025) 222502 

First high-resolution in-beam ɔ -ray spectroscopy of neutron-rich Mo isotopes at relativistic energy

B. Moon, W. Korten, K. Wimmer, P. Doornenbal, T.R. Rodrēguez, K. Yanase, T. Otsuka, N. Aoi, H. Baba, F. Browne, C. Campbell, S. Chen, Z. Chen, 

H. Crawford, H. de Witte, C. Fransen, H. Hess, E. Ideguchi, S. Iwazaki, J. Kim, N. Kitamura, A. Kohda, T. Koiwai, B. Mauss, R. Mizuno, M. Niikura, 

T. Parry, P. Reiter, H. Sakurai, D. Suzuki, R. Taniuchi, S. Thiel, Y. Yamamoto

Phys. Lett. B 870 (2025) 139904 

Excited-state lifetimes in 131In, 131Sn, and 136Te measured with the HiCARI ɔ -ray spectrometer at RIBF

J. Acosta, A. Jungclaus, M. Armstrong, M. Gorska, T. Parry, Zs. Podolyak, P. Doornenbal, K. Wimmer,  A. Gargano, N. Aoi, H. Baba, F. Browne, C. 

Campbell, H. Crawford, H. de Witte, F. Flavigny, C. Fransen, H. Hess, E. Ideguchi, S. Iwazaki, J. Kim, A. Kohda, T. Koiwai, B. Mauss, R. Mizuno, B. 

Moon, M. Niikura, R. Orlandi, L. Plagnol, P. Reiter, H. Sakurai, D. Suzuki, R. Taniuchi, S. Thiel, Y. Yamamoto

Phys. Rev. C 111 (6), 064316 (2025)

Nuclear Level Density and ɔ ray Strength Function of 67Ni and the impact on the i-process

V. W. Ingeberg, S. Siem, M. Wiedeking, A. Choplin, S. Goriely, L. Siess, K. J. Abrahams, K. Arnswald, F. Bello Garrote, T. Berry, D. L. Bleuel, J. 

Cederkäll, T. L. Christoffersen, D. M. Cox, L. Crespo Campo, H. De Witte, L. P. Gaffney, A. Görgen, C. Henrich, A. Illana Sison, P. Jones, B. V. 

Kheswa, T. Kröll, S. N. T. Majola, K. L. Malatji, T. Nogwanya, J. Ojala, J. Pakarinen, G. Rainovski, P. Reiter, D. Rosiak, M. von Schmid, M. Seidlitz, 

B. Siebeck, J. Snäll, K. Sowazi, G. M. Tveten, N. Warr, F. Zeiser

Phys. Rev. C 111 (1), 015803 (2025)

Triaxial deformation of neutron-rich Zr nuclei explored by high-resolution in-beam ɔ-ray spectroscopy

B. Moon, W. Korten, K. Wimmer, P. Doornenbal, T. R. Rodriguez, N. Aoi, H. Baba, F. Browne, C. Campbell, S. Chen, H. Crawford, H. de Witte, C. 

Fransen, H. Hess, E. Ideguchi, S. Iwazaki, J. Kim, N. Kitamura, A. Kohda, T. Koiwai, B. Mauss, M. Niikura, T. Parry, P. Reiter, H. Sakurai, D. Suzuki, 

R. Taniuchi, S. Thiel, Y. Yamamoto

Phys. Lett. B 858 (2024) 139047

https://doi.org/10.1103/7ysn-8y1w
https://doi.org/10.1103/7ysn-8y1w
https://journals.aps.org/prc/abstract/10.1103/PhysRevC.108.044305
https://www.sciencedirect.com/science/article/pii/S0370269323002678
https://www.sciencedirect.com/science/article/pii/S0370269323000096
https://doi.org/10.1186/s40494-023-00880-0
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Coulomb excitation of 74,76Zn

A. Illana, M. ZieliŒska, M. Huyse, E. Rapisarda, P. Van Duppen, K. Wrzosek-Lipska, S. M. Lenzi, F. Nowacki, D. D. Dao, T. Otsuka, Y. Tsunoda, K. 

Arnswald, M. J. G. Borge, J. Cederkäll, K. Chrysalidis, M. L. Cortés, D. M. Cox, T. Day Goodacre, H. De Witte, D. T. Doherty, V. Fedosseev, L. P. 

Gaffney, K. Hadynska-Kl¸ ´ ek, H. Hess, C. Henrich, M. Hlebowicz, M. Komorowska, W. Korten, Th. Kröll, M. L. Lozano Benito, R. Lutter, B. Marsh, 

L. Martikainen, M. Matejska-Minda, P. L. Molkanov, E. Nacher, A. Nannini, P. J. Napiorkowski, J. Pakarinen, P. Papadakis, M. Queiser, P. Reiter, M. 

Rocchini, J. A. Rodriguez, T. Rolke, D. Rosiak, S. Rothe, M. Seidlitz, C. Seiffert, B. Siebeck, E. Siesling, J. Snäll, J. Srebrny, S. Thiel, N. Warr, and 

F. Wenander

Phys. Rev. C 108 (2023) 044305 

Axial and triaxial degrees of freedom in 72Zn

S. Hellgartner, D. Mücher, K. Wimmer, V. Bildstein, J.L. Egido, R. Gernhäuser, R. Krücken, A.K. Nowak, M. ZieliŒska, C. Bauer, M.L.L. Benito, 

S. Bottoni, H. De Witte, J. Elseviers, D. Fedorov, F. Flavigny, A. Illana, M. Klintefjord, T. Kröll, R. Lutter, B. Marsh, R. Orlandi, J. Pakarinen, R. 

Raabe, E. Rapisarda, S. Reichert, P. Reiter, M. Scheck, M. Seidlitz, B. Siebeck, E. Siesling, T. Steinbach, T. Stora, M. Vermeulen, D. Voulot, N. 

Warr, F.J.C. Wenander

Phys. Lett. B 841 (2023) 137933 

Quadrupole and octupole collectivity in the semi-magic nucleus 206
80Hg126

L. Morrison, K. HadyŒska-Klἷk, Zs. Podolyák, L.P. Gaffney, M. ZieliŒska, B.A. Brown, H. Grawe, P.D. Stevenson, T. Berry, A. Boukhari, M. Brunet, 

R. Canavan, R. Catherall, J. Cederkäll, S.J. Colosimo, J.G. Cubiss, H. De Witte, D.T. Doherty, Ch. Fransen, G. Georgiev, E. Giannopoulos, M. 

Górska, H. Hess, L. Kaya, T. Kröll, N. Laloviĺ, B. Marsh, Y. Martinez Palenzuela, G. OôNeill, J. Pakarinen, J.P. Ramos, P. Reiter, J.A. Rodriguez, D. 

Rosiak, S. Rothe, M. Rudigier, M. Siciliano, E.C. Simpson, J. Snall, P. Spagnoletti, S. Thiel, N. Warr, F. Wenander, R. Zidarova

Phys. Lett. B 838 (2023) 137675 

Coulomb excitation of 222Rn

Spagnoletti, P.; Butler, P. A.; Gaffney, L. P.; Abrahams, K.; Bowry, M.; Cederkäll, J.; Chupp, T.; de Angelis, G.; De Witte, H.; Garrett, 

P. E.; Goldkuhle, A.; Henrich, C.; Illana, A.; Johnston, K.; Joss, D. T.; Keatings, J. M.; Kelly, N. A.; Komorowska, M.; Konki, J.; Kröll, T.; 

Lozano, M.; Singh, B. S. Nara; O'Donnell, D.; Ojala, J.; Page, R. D.; Pedersen, L. G.; Raison, C.; Reiter, P.; Rodriguez, J. A.; Rosiak, D.; Rothe, S.; 

Scheck, M.; Seidlitz, M.; Shneidman, T. M.; Siebeck, B.; Sinclair, J.; Smith, J. F.; Stryjczyk, M.; Van Duppen, P.; Viñals, S.; Virtanen, V.; Wrzosek-

Lipska, K.; Warr, N.; ZieliŒska, M. 

Phys. Rev. C (2022) 105(2) 024323 

Miniball Publications 2022-2025

https://journals.aps.org/prc/abstract/10.1103/PhysRevC.108.044305
https://www.sciencedirect.com/science/article/pii/S0370269323002678
https://www.sciencedirect.com/science/article/pii/S0370269323000096
https://link.aps.org/doi/10.1103/PhysRevC.105.024323
https://doi.org/10.1103/7ysn-8y1w
https://journals.aps.org/prc/abstract/10.1103/PhysRevC.108.044305
https://www.sciencedirect.com/science/article/pii/S0370269323002678
https://www.sciencedirect.com/science/article/pii/S0370269323000096
https://doi.org/10.1186/s40494-023-00880-0
https://doi.org/10.1140/epja/s10050-023-00930-y
https://link.aps.org/doi/10.1103/PhysRevC.105.024323
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Miniball Publications 2022-2025
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The non-destructive investigation of a late antique knob bow fibula (Bügelknopffibel) from Kaiseraugst/CH using Muon Induced X-ray

Emission (MIXE)

Sayani Biswas, Isabel Megatli-Niebel, Lilian Raselli, Ronald Simke, Thomas Elias Cocolios, Nilesh Deokar, Matthias Elender, Lars Gerchow, Herbert 

Hess, Rustem Khasanov, Andreas Knecht, Hubertus Luetkens, Kazuhiko Ninomiya, Angela Papa, Thomas Prokscha, Peter Reiter, Akira Sato, 

Nathal Severijns, Toni Shiroka, Michael Seidlitz, Stergiani Marina Vogiatzi, Chennan Wang, Frederik Wauters, Nigel Warr and Alex Amato 

Heritage Science (2023) 11:43 

Muonic atom spectroscopy with microgram target material

Adamczak, A. Antognini, N. Berger, T. E. Cocolios, N. Deokar, Ch. E. Düllmann, A. Eggenberger, R. Eichler, M. Heines, H. Hess, P. Indelicato, 

K. Kirch, A. Knecht, J. J. Krauth, J. Nuber, A. Ouf, A. Papa, R. Pohl, E. Rapisarda, P. Reiter, N. Ritjoho, S. Roccia, M. Seidlitz, N. Severijns, 

K. von Schoeler, A. Skawran, S. M. Vogiatzi, N. Warr, F. Wauters

Eur. Phys. J. A (2023) 59:15 

Characterization of a Continuous Muon Source for the Non-Destructive and Depth-Selective Elemental Composition Analysis by Muon

Induced X- and Gamma-rays

Sayani Biswas, Lars Gerchow, Hubertus Luetkens, Thomas Prokscha, Aldo Antognini, Niklaus Berger, Thomas Elias Cocolios, Rugard Dressler, 

Paul Indelicato, Klaus Jungmann, Klaus Kirch, Andreas Knecht, Angela Papa, Randolf Pohl, Maxim Pospelov, Elisa Rapisarda, Peter Reiter, 

Narongrit Ritjoho, Stephanie Roccia, Nathal Severijns, Alexander Skawran, Stergiani Marina Vogiatzi, Frederik Wauters, Lorenz Willmann, Alex 

Amato

Appl. Sci. 2022, 12, 2541. https://doi.org/10.3390/app12052541

https://doi.org/10.1186/s40494-023-00880-0
https://doi.org/10.1140/epja/s10050-023-00930-y
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Nucleon-transfer reactions with MINIBALL+HI-TREX

é to meet conditions at HIE-ISOLDE with 10 MeV/u beam energy

and heavy ions for (d,p), (t,p) etc. reactions

Test with proton beam @ CCB, Kraków

Trigger Threshold 

~ 80 keV

~400 keV2 x 2 DSSDs 

128 x 32 strips

TRB + Skiroc readout

Baseline



IS646 Coulomb excitation from the isomeric 1/2 + state in 79Zn

From X. Yang et al., Phys. Rev. Lett. 116, 182502 (2016)

Isomer

g.s.

Intruder 1/2+ isomer: enhanced <rc
2> 

compared to g.s.

Assuming axial deformation :
~̡0.22 (isomer) vs ~̡0.14 (g.s.)

Shape coexistence close to 78Ni

How to probe the deformation of the 
intruder band ?

Coulomb excitation from isomer

79Zn beam @ 4 MeV/u from
HIE-ISOLDE (~7% isomer)

Targets: 208 Pb (low bg) and 196Pt
(normalization of B(E2))

Miniball + forward CD DSSSD

New transitions in the level scheme

GOSIA analysis of B(E2) ongoing

Isomer excitation
g.s. excitation

IS646 - F. Angelini, A. Gottardo, M. ¾ìÙýìąĞúÂ, et al.



IS697: Coulex of 131Sb and 127In
T. J. Gray, J. M. Allmond, G. Georgiev, A. Stuchbery et al.

d5/2

2+ ᴬ g7/2

131Sb
Ά

131 127Compare E2 strength in odd- A Sb, In to 
neighboring 128,130 Sn

Ά Enhancements and/or deficits reveal details of the 
pn interaction as the valence space grows [1,2]

127In

Ά

Ά

Ά

Coulex analysis of 131 Sb is complete: 

̉B(E2ҵ)= 0.0466(33) e2b2

Compares to literature B(E2; 130 Sn) = 0.023(5) e2b2 

[3,4], but recent (Miniball) results are in 
disagreement [5]

127 In analysis is complicated by the presence of a 
high -spin (21/2 -) isomer, decay analysis is ongoing

Coulex of (21/2 -) isomer

Coulex of (9/2 +) g.s.

1 Gray et al., PLB855 138856 (2024) [3] Radford et al., NPA 752 264 (2005)

2 Gray et al., PRL124 032502 (2020) [4] Radford et al., NPA 746 83 (2004)

[5] M. Droste, private 
communication (2025)



IS748-Astudyof seniority-2 
configurationsin N =126isotonicchain

The objective of this experiment is

to measure the B(E2; 2+
1 0+

1)
strenght in 214Rain order to assess
the validity of the seniority scheme
in isotones with N = 126. For this
purpose, we have performed
Coulomb excitation of 214Ra beam
using 120Sn and 58Ni targets at
Miniball, ISOLDE.

A complication in the analysisis
the unexpectedlylarge number of
x-rays observed in coincidence

with the 2+
1 0+

1 transition. The
current assumption is a fully
converted 0+ state just above the
2+

1 level decaysinto it, accounting
for nearly half of its population.
Since no -ɹray from this state is
observed, its exact energy is
unknown.



IS557 ɬneutron-rich Zn Coulex
A. Illana, M. Zielinska, P. Van Duppen

Physics motivation

Link: http:// link.aps.org /doi /10.1103/PhysRevC.79.014309

T. Otsuka et al., Phys. Rev. Lett.95 (2005) 232502

Reduction of the proton f 5/2 - f7/2

S.O. gap when filling ug9/2

Influence of (multi)particle -hole u 
excitations and higher lying orbits

Run2 
(2015)

Run2 
(2015)

Run2 
(2016)

Run3 (2023 
and 2024)



IS557 Preliminary analysis
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p-gcase gating on the beam like component ɬDSC beam p-gcase gating on the beam like component ɬDSC target

Å No traces of 80Ga in the gamma spectra.
Å The 4+ -> 2+ transition in 80Zn is expected at ~ 487keV, but it is hide under the 4+->2+ transition in 196Pt.
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The analysis  is still ongoing.

80Zn

196Pt
3 mg/cm2

208Pb
4 mg/cm2

gDS

gDS

Primary 
target

Intensity 
[ions/ uC]

Miniball
target

Thickness
[mg/cm 2]

Energy
[MeV/u]

Intensity 
[pps]

Total hours

1st 1.5 105 196Pt 3.0 4.75 < 1.0 104 ~ 57

2nt ~ 1.0 105 196Pt 3.0 4.75 < 1.0 104 ~ 12

Miniball
target

Thickness
[mg/cm 2]

Energy
[MeV/u]

Intensity 
[pps]

Total hours

196Pt 3.0 4.75 < 1.0 104 ~ 13

208Pb 4.0 4.75 < 1.0 104 ~ 61

2023

2024


