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TOI:     T1/2(60Fe): (1.49 ± 0.27) Mys

Only one measurement

(specific activity and 
absolute AMS measurement)

Kutschera et al., NIM B5(1984)439

Roy and Kohman
(1957 bzw. 1968)

3 x 105 a (± 300%)

Previous
measurement:

Theory: 

2nd forbidden decay, low end point 
-> broad range for T1/2





How to measure a long half-life?

More 
realistic:



Build-up of the 60Co activity



Multicollector inductively coupled plasma 
mass spectrometry (MC-ICP-MS)



We need 60Fe nuclei!

60Fe: 
Produced under stellar conditions !

Only ejected by SN !

But where to get it on earth ?



BMA-Target, Beam dump
and shielding
(Pion therapy station, 590 
MeV protons)

Material:
Copper

Irradiated from
1980 to 1.09.1992



Copper beam dump (BMA1) from PSI (~ 10 kg)

590 MeV p, 160 mAh (3.6 x 1021 protons)

Hot material: e.g. 60Co ~ 7 x 109 Bq 



Handling of the Copper Beamdump 
at the hot chemistry (PSI)



• Dissolution of 3.86 g Cu (beam dump) in 7 M HNO3

• Evaporation to dryness
• Dissolution in 7 M HCl
• + 5 mg Fe3+ and 5 mg Co2+ as carrier
• Extraction with diisopropylether 
• Aqueous phase: Ni, Co, Cu, organic phase: Fe
• Back extraction with 0.1 M HCl, repetition of procedure
• Additional purification by precipitation of Fe(OH)3

• Result (by July 2005): ~ 1015 60Fe atoms, 60Co reduced by 
more than 107

• But still: 55Fe (~ 36 MBq !); T1/2 = 2.73 yr

Chemical separation of 60Fe

Measurement of the grow-in of 60Co
→ very good chemical separation from Co necessary



Calibration of the detector:

Avoiding geometrical corrections etc. 

Calibration source (60Co) with
the same geometry:

5ml 0.1 nHCl

101.99 (± 1.5%) Bq 60Co

(all uncertainties 1 sigma)

Germanium detector



60Co

channel

Counts
log 

scale

12710±130 cts 11450±120 cts



Build-up of the 60Co 
T= 0

60Co ~ 0.2 Bq

Chemical 
reduction at 
least 107 !

Saturation 
activity

49 Bq



54Fe 56Fe 57Fe 58Fe

PSI sample ratios checked with model calculations
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MC-ICP-MS measurement

Isotopic dilution with a 57Fe spike:



Corrections for: isobar 60Ni, instrumental background; 
measured in different samples, many runs

– consitent results!

ICP-MS measurement

A=60/Fe-56
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ICP-MS measurement

ratio 60Fe/Fe:  2.042 x 10-4
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Combination

Preliminary result:

?.? x 106 yrs

TOI:     T1/2(60Fe): (1.49 ± 0.27) Mys
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