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Abstract

Secondary ion mass spectrometry (SIMS) is a powerful tool to measure chemical and isotopic compositions of samples
as small as 10 pum. However, only a few % of atoms are ionized as secondary ions, and therefore, we cannot measure
isotopic compositions of trace elements at ppm levels with high precision better than 1%. Furthermore, SIMS analysis
requires a proper standard material, which must have the same matrix as the target material and known composition, to
correct instrumental bias for observed values. To overcome these technical issues, we performed ion implantation
experiment to samples in advance of SIMS analysis. First, we tried to enhance secondary ion yields by implanting Cs ions
to natural olivine, although SIMS measurement on this sample has not yet been completed. Second, we implanted Cr ions
to natural carbonate, which has little amount of Cr, to produce a standard material for >*Mn->Cr dating of carbonates in
meteorites. Before this experiment, we confirmed that the secondary ion yields of SIMS are indistinguishable between
implanted and intrinsic ions. Then, we estimated the Mn-Cr relative sensitivity factor of this carbonate standard, defined
by (Mn/Cr)rre/(Mn/Cr)sivs, to be 1.30 + 0.24 (20). We expect that the new estimate on the Mn-Cr relative sensitivity
factor will improve the accuracy of 3Mn-**Cr dating of carbonates, which we will try in the future.
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S2Cr* (up), 3Cr* (bottom) images obtained using SIMS.
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Depth profiles of 3>3Cr* obtained using SIMS.
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