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Introduction: Studies of 60Fe-60Ni in primitive meteorites 

revealed the importance of this chronometer to constrain early 
solar system events and initial 60Fe/56Fe ratio [1-5]. The SIMS 
measurements of in situ mineral phases with high Fe/Ni ratios 
such as silicates and troilite [1,4] show evidence of 60Ni-excess 
attributed to the decay of 60Fe. However, as Ni isotopes are 
measured as positive secondary ions using a primary O- beam, 
technical problems, e.g. low Ni ion yields, large beam size, cra-
tering effects are real limitations. This made it difficult to get, 
under reasonable analytical conditions, precise Ni isotopic ratios. 
Here, we present the first NanoSIMS study using primary Cs+ 
ions to access high-precision/high-spatial-resolution Ni isotopic 
ratios of metal and troilite standards; chondrite measurements are 
in progress. 

Experiment: In situ isotopic measurements were conducted 
with the NanoSIMS-50 using a primary Cs+ of ~10-40pA on 
sample surface. Negative secondary ions of 56Fe-, 60Ni- and 62Ni- 
were simultaneously measured in a multi-detection mode at 
HMR ~7000-10000, sufficient to separate isobaric interferences. 
For 62Ni, despite its peak-to-peak resolution with 46TiO we found 
as in previous studies [2] the tail of 46TiO can contribute to the 
62Ni signal. This effect is measured in a Ni-free rutile (TiO2) in 
which a count rate of 27cps at 60Ni peak position corresponds to 
the tail of 46TiO. We verified the metal and troilite we measured 
have no 46TiO interference at the 62Ni mass region. 

Results: Thin sections of a synthetic metal (Ni=30.5wt%), 
NBS-663 (Ni=0.32wt%) and a Canyon-Diablo troilite 
(Ni=0.08wt%) were prepared for NanoSIMS. Using Cs+, the ion 
yield for Ni is clearly improved. The sensitivities of Ni on metal 
(~120cps/nA/ppm) and troilite (~10cps/nA/ppm) are high by fac-
tors of ~3 and of ~100 respectively relative to what we obtained 
using O- [2,5]. The average δ60Ni value of 12 CD troilite spots 
(1h measurement each) relative to the metal standard is essen-
tially zero with a 2 sigma error of ~5‰. Under these conditions 
we achieved a spot size of less than 1μm, representing an im-
provement of the spatial resolution by at least a factor of 5 com-
pared to previous studies using O- [2-5]. The Fe/Ni relative sen-
sitivity factor is ~60 times higher in favor of Fe for the CD troil-
ite than for the metal standards. Reproducibility for the Fe/Ni 
ratio is about 9% in the metallic standards while it is about 40% 
in the CD troilite suggesting a probably microscopic heterogene-
ity in the troilite. 

Discussion: The present preliminary results show that the Fe-
Ni system is better studied using Cs+ than using O-. At least two 
advantages are in favor of the Cs+ study: 1- The Ni sensitivity is 
higher and thus a higher precision of Ni isotopic ratios can be 
achieved. 2- The possibility of decreasing the spot size to 1μm 
opens a new way of measuring small mineral phases that are not 
accessible using primary O-. Continuing improvements as well as 
measurements of chondritic troilite are now in progress. 
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