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Introduction: Mn-Cr ages for carbonates contained in 
primitive chondrites have been measured by many authors [e.g. 
1]. However, a 55Mn/52Cr relative sensitivity factor was not well 
established due to the absence of suitable standards. We prepared 
a synthetic Mn and Cr bearing calcite to evaluate the 55Mn/52Cr 
relative sensitivity factor. Here we report the technical details. 

Carbonate production: The Cr-bearing calcite was 
produced in a N2 filled closed system by the reaction Ca2+ + 
CO3

2- = CaCO3 in an aqueous solution. The reaction proceeded 
by continuous addition of ammonium carbonate vapor to the 
adjusted solution [e.g. 2]. The crystal size of the calcite was ~300 
μm. A small amount of hydrazine was added to the solution in 
order to keep chromous ion from oxidation. We presume divalent 
Cr was dominant in the synthesized calcite, although this was not 
confirmed experimentally.  

Measurement of Mn and Cr concentrations: At first, Mn 
and Cr concentrations in the calcite were determined by SEM-
EDS. After slightly polishing, they were measured by EPMA. A 
weak, defocused or rastered beam was used due to prevent 
evaporation of the calcite. At the center of the spherical calcite 
grains, Mn and Cr concentrations were nearly 0.3 and 0.1 atomic 
%, respectively. Though the concentrations decrease towards the 
periphery, the value of the Mn/Cr ratio was relatively similar in 
the narrow area. 

SIMS analysis: 55Mn/52Cr relative sensitivity factor was 
determined by NanoSIMS 50 at Ocean Research Institute of 
Univ. of Tokyo. A primary O- beam of ~3 nA was focused to ~10 
µm in diameter. 43Ca+, 52Cr+, 53Cr+ and 55Mn+ ions were analyzed 
in a combined peak-jumping/multi-detection mode. The total 
measurement time was typically ~35 minutes. The measurements 
were started after 5 minutes presputtering. The mass resolution 
power was ~3500, sufficient to resolve all relevant isobaric 
interferences. Several points near the center of calcite grains with 
constant Mn and Cr concentrations were measured. 

Results: Signals of all ions decreased with time during the 
measurements. A relative sensitivity factor of 55Mn/52Cr also 
decreased with time. Initially it was ~0.7-0.8, and approached to 
a nearly constant value of ~0.5-0.6 after ~20 minutes. The values 
at the spots analyzed by EPMA were lower than the others, 
implying the EPMA analysis affected the Cr ionization 
efficiency. 53Cr+/52Cr+ isotopic ratio was 0.1101 ± 0.0006 (1σ), 
not dependent on time and space. This value corresponds to ~-16 
permil fractionation from the reference value [3]. 

Conclusions: We obtained a relative sensitivity factor of 
~0.6 for our NanoSIMS 50. This value was significantly lower 
than the values used in previous studies. The relative sensitivity 
factor was time dependent (depth dependent). Implications of 
these results are reported in [4] in this volume. 
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