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Short recall: fission ion guide technique"

Target!

SPIG 
electrode!

Beam!

Extractor 

Based on survival of primary ions from nuclear 
reaction in helium buffer gas!

Fast extraction of ions is required to prevent 
neutralisation!

Charge state concentration:  (0), +1, (+2)!
Ion formation independent of chemistry "

Produces ions of any element!
Millisecond time scale!

!Very small decay losses!
 
	
  

All ions come directly from fission"
Ion rate corresponds to the independent 
fission yield  - !
 no*) accumulation effects!

No gaps in the systematic studies!
Study the most neutron rich nuclei produced 
in the fission (isobaric background usually 
sets the limit)!
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Fission yields with a Penning trap"
Based on unambiguous identification of isotopes by their 
mass only.!
!
-  No further knowledge on e.g. decay is needed!
-  Fast!
-  Yield of long-lived and stable isotopes can be 

determined!
8

6

4

2

0

A = 115
115Pd

115Rh

115Ag

115Cd

Reference spectrum

8

6

4

2

0

A = 114114Pd

114Ag

114Rh

12

10

8

6

4

2

0

A = 116
116Pd

116Ag

116Rh

x 10
 

Eur. Phys. J. Special Topics 150 (2007) 317  !
Nucl. Instr. and Meth. A 576 (2007) 371 !
Eur. Phys. J. A 44 (2010) 140!
Eur. Phys. J. A 48 (2012) 43!

120 

100 

80 

60 

40 

20 

0 

120 118 116 114 112 110 108 

 Fit results for Pd 
 χ 2      = 0.36343  
<A> = 114.8 ± 0.07  
 W = 2.81 ± 0.06 
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Figure 1: The layout of the new IGISOL-4 facility. The labels are as follows: 1. MCC30/15 cyclotron, 2. Beam
delivery from the K=130 MeV cyclotron, 3. Laser beam transport to the target area, 4. Vertical beam line for o↵-line
ion source transport, 5. Electrostatic switchyard (new spectroscopy line not shown), 6. Laser beam transport for
optical manipulation in the RFQ, 7. Collinear laser spectroscopy beam line, 8. Penning trap facility. Colour on-line.

cast holes in the concrete ceiling in order to allow di-141

rect access of laser light to the target area. At IGISOL-3142

the laser ion source was installed at an existing facility,143

thus severe compromises had to be made with respect to144

the transport e�ciency of optical light. From the early145

design phase of the new laboratory, installation of the146

laser ion source played a primary role. Currently it is147

possible to transport up to three laser beams separately,148

with final combining and focusing elements in the tar-149

get area. Most importantly, a full exploitation of the150

gas jet for both in-jet spectroscopy and for the high se-151

lectivity LIST mode can be achieved with the addition152

of a new 15 degree electrostatic bender, allowing direct153

access of laser radiation towards the ion guide nozzle.154

This was impossible at IGISOL-3 due to an inaccessible155

high-loss optical window in the existing mass separator.156

A description of the laser ion source at IGISOL-4 can157

be found in elsewhere in these proceedings [12].158

A second ion source station is currently under con-159

struction, located close to the laser cabins on the second160

floor of the facility. Such a source is intended to remove161

constraints from the cooling down time required af-162

ter on-line runs which can heavily activate the IGISOL163

front-end. Testing with o↵-line ion sources is generally164

required prior to nearly all on-line experiments and for165

general development. Currently two main sources are166

planned for use, discharge-type and carbon cluster, the167

latter which is required for testing some of the system-168

atic uncertainties associated with the Penning trap.169

Downstream from the mass separator focal plane170

the layout of the facility has dramatically changed.171

Unlike the old facility, the radiofrequency quadrupole172
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Figure 1: The layout of the new IGISOL-4 facility. The labels are as follows: 1. MCC30/15 cyclotron, 2. Beam
delivery from the K=130 MeV cyclotron, 3. Laser beam transport to the target area, 4. Vertical beam line for o↵-line
ion source transport, 5. Electrostatic switchyard (new spectroscopy line not shown), 6. Laser beam transport for
optical manipulation in the RFQ, 7. Collinear laser spectroscopy beam line, 8. Penning trap facility. Colour on-line.
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Neutron-induced fission"

MCC30/15 

•  18-30 MeV H- cyclotron 
•  100 µA beam designed 
•  220 µA beam measured (internal) 
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Neutron-induced fission"

MCC30/15 

•  18-30 MeV H- cyclotron 
•  100 µA beam designed 
•  220 µA beam measured (internal) 
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Summary"

•  IGISOL-4 facility at JYFL has finally become operational!

•  The measured fission yield 300 atoms/(µC * mbarn)!

•  JYFLTRAP penning trap has sufficient performance for yield measurements!

                              => IGISOL ready for fission yields measurements!


