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JURO history 

1996  DORIS   - 0.8 %
12 TESSA  units 

1997  JUROSPHERE  - 1.7 % 
15 EUROGAM Phase 1 + 10 TESSA units  

2003 JUROGAM   - 4.2 %
43 EUROGAM Phase 1 +GASP units

2008  JUROGAM II  - 6.1 % 
15 EUROGAM Phase 1+ 24 EUROBALL Clover units 

combined with RITU 

140 peer reviewed articles
-including 16 letters
- 60 since 2005  



JURO hospital 

for JUROGAM II (since 2009)
46 annealing processes
24 FET changes 
31 PA/HV repairs
4 (to be) sent to the factory

repair course given by
Ivan Hietter (Canberra)  



• 2000-3000 hours per year for JURO experiments
• large variety of stable-ion beams
• ENSAR - Access Laboratory 
• Centre of Excellence in Finland Æ 2017
• UK investments in instrumentation

JYFL accelerator  laboratory 

NuPECC Long Range plan 2010
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Recoil‐Decay‐Tagging (RDT) at JYFL 



GREAT spectrometer at the RITU focal plane

UK – JYFL investment



• 10 ns stamping with a 100 MHz clock
• 250 Lyrtech digital channels
• free running mode
• enables to correlate prompt and delayed events
• event reconstruction and analysis software package GRAIN

digital electronics and Total Data Readout for data acquisition

UK – JYFL investment
Daresbury design



Sn

Pb

57 first observations of excited states

very neutron deficient heavy and SHE nuclei
☺ can be produced via fusion evaporation with stable-ion beams and stable targets
/ cross-sections down to 1 nb
☺ short-living alpha or proton emitters  → tagging methods

Nb

RDT with JURO-arrays at RITU



90Zr + 92Mo → 180Pb + 2n (10 nanobarn) 
JYFL-York-Liverpool collaboration

in-beam spectroscopy at the extreme - 180Pb



Recoil Decay Tagging with 180Pb and 176Hg alpha decays
92Mo(90Zr,2n)180Pb - 10 nanobarn  – WR

180Pb gamma rays
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in-beam spectroscopy at the extreme - 180Pb



in 180Pb still 
a prolate minimum 
at about 1 MeV above 
the spherical one

Obs !
S(p) = 930 (50) keV, 
S(2p) = 200 (25) keV 

Prolate

Oblate

Spherical

Level systematics of even-A Pb nuclei

180Pb

in-beam spectroscopy at the extreme - 180Pb



180 Pb 182Pb
184Pb

186Pb

188 Pb

Alignments:

180Pb behaves 
like  188Pb
→
???

in-beam spectroscopy at the extreme - 180Pb



Reminder:

in-beam gamma-ray experiment
→ 10 pnA on a 0,5 mg/cm2 target

10 nanobarn 
→ 1 reactions per hour !!

in-beam spectroscopy at the extreme



in-beam spectroscopy at the extreme  246Fm

40 pnA – 35 kHz per Ge detector – digital electronics
Æ 15 nanobarn in SHE studies

more in Steffen Ketelhut’s talk



RDT-Plunger-lifetime measurements 

plunger inside JUROGAM at RITU

lifetime measurements far-from stability

- RDT enables very clean spectra
- more in Tuomas Grahn’s talk

- new plunger DPUNS (D. Cullen et al.)



24 pending JURO-proposals (230 days)

JURO proposals



new instrumentation
SAGE 

JUROGAM2+Solenoid electron spectrometer
Liverpool-Daresbury-Jyväskylä collaboration

simultaneous gamma- and conversion-electron RDT studies at RITU
more in Philippos Papadakis’ talk



LISA
detector array for detection

of prompt light ions at RITU and MARA
―

tagging of very fast proton emitters

p

α

Liverpool-Daresbury
investment

new instrumentation



Eβ vs. ∆Eβ

access to excited state structure of N=Z 
superallowed β –emitters 

T = 1 and T = 0 states

new methods

40Ca(28Si,pn) 66As  Z=N=33 

Recoil – β – Tagging for N = Z nuclei York contribution

high-energy β’s 



MARA (vacuum) recoil separator from 2012
for extending tagging measurements towards 

lighter neutron deficient  nuclei

new instrumentation
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Applications

Reactions + 
tests

upgrade of the JYFL Accelerator Laboratory
new 30 MeV cyclotron  - new IGISOL4  - new MARA Recoil separator

MARA

→ more beam time for difficult experiments and testing

K=30 MeV

more beam time



FiDiPro team of Jacek Dobaczewski

EuTINP

theory support



Thank you!


