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Scientific motivation and experimental setup/technique 

The ISOLDE Decay Station (IDS) project aimes to provide:  
•Permanent Setup for decay studies using the RIB from ISOLDE 
•Flexible (for several decay types or studies) 
 Approach:  

• HPGe detectors (4 permanent Clovers + extra) 
• Ancillary detectors (LaBr3, plastic scintillator, silicon, neutron ) 
• Tape station  

•Collaboration to support and perform decay studies at ISOLDE 

IDS 
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Scattering  
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Experimental setup: Detectors 2014 

• Implantation on  Tape  
• 4 Ge Clovers at Backward 

angles 
•  2 LaBr3 

• 1 plastic scintillator 
• IS579,IS590 
• Data on 129In, 148-150Cs, 68Ni 

 

Life Time Measurements High efficiency Gamma Spectroscopy  Charged Particle Spectroscopy 

IDS Tape Station 
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Life Time Measurements High efficiency Gamma Spectroscopy  Charged Particle Spectroscopy 

• Implantation on C foil 
• 4 Ge Clovers at Forward angles 
• Si box 
• IS476  31Ar, IS545: 112-118Ba,  
  IS507 20Na 

• Implantation on  Tape  
• 4 Ge Clovers at Backward 

angles 
•  2 LaBr3 

• 1 plastic scintillator 
• IS579,IS590 
• Data on 129In, 148-150Cs, 68Ni 

 



• Implantation on  Tape  
• 5 HPGe Clovers 
• 1 central plastic scintillator of 
>90% efficiency 
•IS530: 34-35Mg, 34-36Al 

Experimental setup: Detectors 2015 

High efficiency Beta-Gamma Spectroscopy  
VANDLE Neutron Detector at IDS 

Versatile Array for Neutron 
Detection at Low Energies 



• Implantation on  Tape  
• 5 HPGe Clovers 
• 1 central plastic scintillator of 
>90% efficiency 
•IS530: 34-35Mg, 34-36Al 

Experimental setup: Detectors 2015 

High efficiency Beta-Gamma Spectroscopy  
VANDLE Neutron Detector at IDS 

• Implantation on Tape 
• 2 or 4 HPGe Clovers 
•1 Central Plastic scintillator 
• VANDLE Medium and Small bars 
• IS599: 51-53K, IS600: 130-132Cd 

Versatile Array for Neutron 
Detection at Low Energies 

(UTK, Knoxville, US) 



• TDR - DAQ for IDS: 
– TDR – Total Data Readout (Daresbury, 

UK), widely used at JYFL, chosen for 
ISOLDE IDS - phase I. 

– 3 x NUTAQ VHS-ADC : 16 ch, 105 MSPS, 
14-bit ADC (virtex4 FPGA) 

– Channels are read out asynchronously in 
singles mode and each data item is time-
stamped with an external clock .  

– Capable to handle rates ~30kHz/ch  

– Data recording framework : MIDAS 
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 GRAIN – data analysis software (ONLINE): 

 Developed at JYU written entirely in Java. 

 A flexible and efficient event parser 

https://trac.cc.jyu.fi/projects/grain 

Experimental setup: DAQ 

 N4ids - data analysis software 

(ONLINE/OFFLINE): 

 Conversion code developed at CERN written 
in C++ 

 Analysis with GASPWARE or ROOT 

GASPWARE 

P. Rahkila, NIM A 595, 637 (2008) 



Experimental setup: DAQ 



• Core part of IDS – 4 HPGe Clover detectors 
 

• CANBERRA EUROBALL type (4 x 50 mm x 70 mm) 

 
• 20% individual crystal relative efficiency* 
      120% relative efficiency* using addback 
                        * relative to a 3”x3” NaI(Tl) crystal for 1332 keV photons    of 

60Co placed at 25 cm 

  
Contribution of: 
• KU-Leuven: 2 Clovers with Carbon window  
• IFIN-HH: 2 Clovers with normal Al window 
 

 
Placement in the frame: 

 
 

 

KUL                                            IFIN-HH 

7mm           20mm 

Experimental setup: The HPGe detectors of IDS 

Sum of all Clovers 
With addback 

Energy resolution 



Detection setup 
 

•5 Clover detectors 
•Plastic scintillator around 
the implantation point 
 

Absolute efficiency  
Using GEANT4 to extrapolate 

Experimental setup: Geant4 simulations 



Experimental setup: The neutron detector of IDS 

• TOF detector, inspired from the VANDLE design 
 

 
 

 
• Built in 2016 by the IDS local group 

• 45% efficiency/bar @ 1MeV 
• Ω = 21.7% of 4π 
• 90% β-trigger efficiency 
→ ≈ 9 % total efficiency at 1MeV 



2016 Campaign at IDS  

Exp      Shifts 
IS605: 12 (May) 
IS474:   9 (June) 
IS610: 17 (June) 
IS579:   9 (June) 
IS609:   9 (July) 
IS588:  15 (July)   

Total number of shifts  
71 (1 shift = 8 hours) 
 
Pending Experiments: 
IS579 (due to target 
problems) 
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IS610: Gamma-ray and fast-timing spectroscopy of nuclei 
around the doubly-magic 132Sn nucleus 
IS474: Fast-timing studies of nuclei below 68Ni populated in 
the β-decay of Mn isotopes 
IS579: Study of octupole deformation in n-rich Ba isotopes 
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HPGe 

LaBr3(Ce) 

Plastic 

Plastic 

Tape 

PMT 

PMT 

LaBr3(Ce) 

IS588: Study of core breaking and octupole low-spin 
states in 207Tl through gamma and beta spectroscopy 
of 207,208Hg 

IS610: Gamma-ray and fast-timing spectroscopy of nuclei 
around the doubly-magic 132Sn nucleus 
IS474: Fast-timing studies of nuclei below 68Ni populated in 
the β-decay of Mn isotopes 
IS579: Study of octupole deformation in n-rich Ba isotopes 

Fast-timing studies 

High beta-gamma efficiency 

Particle Spectroscopy 
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IS605: Absolute measurement of the βα decay of 16N  

• Spokesperson: O. S. Kirsebom (Aarhus University) 

• Physics: 
• -decay of 16N to determine the absolute βα branching ratio (σ < 5%) 

• There are indications that the previously measured value (1.20(5)e-5) 

is in error by an amount significantly larger than the uncertainty  

• This limits the precision with which the S-factor of the astrophysically 

important 12C(α,γ)16O reaction can be determined. 

 

 

 

 

 

IDS Particle Spectroscopy 

• Preliminary Results: 

 
• Yield of 16N ~ 2-9 E4 ions/µC 

• Analysis is on-going. 

• Set-up and Methodology: 
 

• CaO Target + cooled plasma Ion Source 

• 4 HPGe Clover detectors 

• 1 LaBr + 1 LaCl as monitors 

• DSSD + Si Pad detectors 

• SiSB at the beamdump to monitor foil integrity 

 

• The beam was carefully monitored to control the 

amount implanted in the collimator  

• The digital DAQ (NUTAQ) was used in parallel  

 with the analog MBS 

 

 



IS610: Gamma and fast-timing spectroscopy of the doubly magic 132Sn 
and its one- and two-neutron particle/hole neighbours 

• Spokesperson: L. M. Fraile (UCM, Madrid), A. Korgul (FUW, Warsaw) 

• Physics: 
• -decay of 130-134In to perform fast-timing studies in Sn isotopes 

• Increasing interest in these nuclei since they serve to test nuclear models 
using state-of-the-art interactions and many body approaches, and they 
provide information relevant to deduce single particle states. 

• Properties of these nuclei are very important to  

       model the astrophysical r-process. 

 

• Set-up and Methodology: 
 

• Target: UCx (standard)  

• 4 HPGe Clover detectors 

      + 2 LaBr3(Ce) (1.5”x1.5”) 

      + 1 plastic scintillator 

      + Tape Station 

 

• Preliminary Results: 

 
• All isotopes were successfully measured.  

• Analysis is on-going 

• Yield of 133In ~ 800 ions/µC, high Pn value (~ 85%) 

• RILIS was used to scan and isolate different isomers  

• Motivation for a new proposal at IDS for  

       neutron spectroscopy of 133Sn 
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IS609: Study of β-delayed neutron decay of 8He  

• Spokesperson: Z. Janas (FUW), R. Grzywacz (UTK), 
K. Riisager (AU) 

• Physics: 
• n-decay of 8He to populate states in 7Li 

• Using coincident gamma ray measurement, components of the 
spectrum corresponding to transitions to the ground- and first 
excited state of 7Li will be disentangled. 

• Clarify the discrepancy between the B(GT) distributions derived 
from 

• the β-decay and 8He(p,n)8Li reaction studies. 

 

 

 

 
 

 

IDS Neutron Detector 

• Preliminary Results: 

 
49K was used as a calibration source. 

The TOF resolution is comparable to TONNERRE  

Analysis is on-going. 

• Set-up and Methodology: 
 

• Target: UCx (standard)  

• 4 HPGe Clover detectors 

• 90%  plastic scintillator 

• Newly comissioned IDSND, build locally  

 

49K 



IS588: Core breaking and octupole low-spin states in 207Tl 
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207Tl 

• Spokesperson: Z. Podolyák (Univ. Surrey) 

• Physics: 

• Low-spin level structure of the 207Tl by -decay of 207Hg 

• Breaking of the neutron or proton core 

• Collective octupole phonon coupled to the single proton hole 

• Determining spins and parities using angular correlations. 
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• Preliminary Results: 
• New transitions observed , 

significantly improving the previously 

known level scheme of 207Tl 

• Angular correlations pinpoint spins and 

parities 

 

• Set-up and Methodology: 
• Molten Pb target 

• 4 HPGe Clover detectors (IDS) + 1 TIGRESS Clover (IFIN-HH)  

      + 90% plastic scintillator 

Analysis by T. Berry 
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Publications from IDS 

• The experiment took place in September 2014 
• A state in 129Sn was predicted to have a T1/2 ~ 4 ns and was accessible to study at IDS via the β 

decay of 129In. 
• The 3s1/2 → 2d3/2 M1 forbidden transition represents a good test case for M1 effective operators 

near shell closures. 
• After calibrations and time-walk corrections, the half-life value was extracted using the centroid 

shift technique, T1/2 = 19(10) ps. 
• Shell model calculations could account for the discrepancy by using an effective M1 operator. 
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𝐓𝟏/𝟐 = 𝟏𝟗(𝟏𝟎) 𝐩𝐬 
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Publications from IDS 

• The experiment took place in March 2015 
• A total of 27 delayed proton branches were measured including 7 so far unobserved 
• An updated decay scheme, including three new resonances above the proton separation 

energy in 20Na and more precise resonance energies. 
• Beta-decay feeding to two resonances above the Isobaric Analogue State in 20Na is observed. 

Important for the astrophysically relevant reaction 15O(α, γ)19Ne(p, γ) 20Na in the Hot CNO 
cycle.  



• The experiment took place in March 2015 
• A total of 27 delayed proton branches were measured including 7 so far unobserved 
• An updated decay scheme, including three new resonances above the proton separation 

energy in 20Na and more precise resonance energies. 
• Beta-decay feeding to two resonances above the Isobaric Analogue State in 20Na is observed. 

Important for the astrophysically relevant reaction 15O(α, γ)19Ne(p, γ) 20Na in the Hot CNO 
cycle.  

Detection setup:  
• Implantation on C foil 
• 4 Ge Clovers at Forward angles 
• Si box(5 DSSD’s, 3 Pad’s, 1 SSD) 

Publications from IDS 

Gate 238 keV 

Gate 275 keV 

Total projection 
σ = 27 keV 



Outlook 
 

 Experiments: 

• Pending (9 shifts):  

– IS579 – Study of octupole deformation in n-rich Ba isotopes 

• Accepted:  

– CERN-INTC-2016-059 ; INTC-P-487 - Neutron unbound single particle states in 133Sn from the beta decay of 133In 

– CERN-INTC-2016-034 ; INTC-P-471 - Cu decay into neutron-rich Zn isotopes: shell structure near 78Ni 

• To defend: 

– CERN-INTC-2016-052 ; INTC-P-482 - Electron capture of 8B into highly excited states in 8Be   

• Continue the collaboration with RILIS 
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 Setup improvements: 

• Developing a 5th detection configuration dedicated to conversion electron spectroscopy using 
cooled Si detectors 

• Building a dedicated support for adding extra HPGe detectors for angular correlation studies 

• Building plastic scincillators as β-VETO detectors to be placed in front of each HPGe Clover  
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Visit our new website 

http://isolde-ids.web.cern.ch/ 
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Thank you for your attention! 


