
Juha Uusitalo 

Nuclear Spectroscopy Group  

Department of Physics 

University of Jyväskylä (JYFL) 

Finland 

NUSPRASEN Workshop 2019 

GSI, Darmstadt 

Content: 
- Introduction 

- MARA and RITU separators 

- Some recent results 

- Plans for the near and distant future 

Nuclear Spectroscopy Group activities around  

MARA and RITU separators at JYFLACCLAB 





RITU, Recoil Ion Transport Unit 
In operation since 1994 
In avg. > 10 ref. publications/y 





First order resolving power 259 
Angular acceptance 10 msr 
Energy acceptance – 15 % -  + 20 % 
Charge state acceptance ± 7 % 
M/Q dispersion   8.1 mm/% 



192x72= 
13824 
pixels 



BGO-shields, University of York 
 
2-3 BeGe detectors, FIRI-infra 





JUROGAM3  



CED Coulomb Energy Differencies, JM2,  
 - Z = N - 2 or Z = N + 2 
 
MED Mirror Energy Differencies, M4, M11, JM2, JM8, JM11, JM12 
 - number of protons and neutron interchanged 
 
TED Triplet Energy Differencies, JM2, JM4, JM7, JM10, JM13 
 - complete isobaric triplets 
 - Tz = (N-Z)/2 = 0, ±1 
 
Isoscalar np-pairing and delayed  alignment N = Z, JM5, JM9 
 

In-beam and delayed spectroscopic studies at N=Z line and beyond 

Collaboration with the  
University of York, UK 
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78Kr + 96Ru -> 174Hg* 
78Kr + 92Mo -> 170Pt* 

J. Hilton et. al., to be published 
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58Ni + 106Cd -> 164Os* 160Os 
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160Os, A. Briscoe et. al., 
to be publsihed. 



Total conversion is ~1,3 for 125 keV E2, ~ 1ns 

Charge plunger, talk by J. Heery 



Recoil shadow method 

SACRED or SAGE 

208Pb(48Ca,2n)254No 
 
v = 0.017c = 5.1 mm/ns 





65Cu + 209Bi 
65Cu + 238U 



65Cu + 209Bi 

JUROGAM1 + RITU + GREAT 





HIISI 18 GHz ECRIS at JYFL 
HIISI specifications: 

Strongest PM ECRIS hexapole (1.42 T) 
Largest RT ECRIS plasma (0.36 l) 

Pµw (2 x18 GHz) = 4 kW (+ 14.5 GHz klystron). Tested up 
to 2.4 kW 

8-18 GHz TWTA/2 tunable oscillators, not tested yet 
Cooled hexapole down to -20˚C: 0˚C presently 

Axial field: 2.8T/0.43 T/1.3 T 

07.02.2019, 84Kr 310 pnA using HIISI, 342 MeV 

Hannu Koivisto et.al., 

ECR sourses 
6.4 GHz 
14 GHz 



Results with 36 segment hexapole: argon 

Ar11+ 

680 µA 

Ar13+ 

330 µA 
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Fast tuning for Ar12+ 

2 kW/0.3 kW (18 GHz/14 
GHz) 
19.5 kV/6 mA 
Note: After taking CSD a 
small increase in Ar feed rate 
increased intensity further 
but caused a huge spark!! 

Ar12+ 

570 µA 

Intensities from JYFL 
14 GHz ECRIS. 

Improvement of > 5 



K-130 cyclotron,  
10 kV injection energy 
With high ouptut from the  ECR-ion source 
1-2 % efficiency 
It could be 10-20 % 
Plan is to go for 15-20 kV injection energy 
 
Taneli Kalvas 



~ 150 pnA 34S beam 
for 10 days 



GREAT DSSD 2 x 40 x 60 strips, 200 channels 
2 x 40 mm x 60 mm (10 % of strips missing), pixel area 1 mm2 

5-6 mm wide (dead) gap between 
 
MARA DSSD 72 X 192 strips, 264 channels 
48 mm x 128 mm (typically ~ 2 strips missing), pixel area 0.45 mm2 

 
MWPC ugrade 90 %  94 % transmsission 
 cathode: foil  wire plane       University of Liverpool 
 will help with very low energy recoils  



THANK YOU! 

Jan Saren 

Jari Partanen 

JU 
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