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Abstract

Secondary ion mass spectrometry (SIMS) is a powerful tool for in-situ measurement of chemical and isotopic
compositions. Nevertheless, it is difficult to quantitatively determine chemical and isotopic compositions without a
standard with known compositions and the same material as samples to be analyzed. This is due to the so-called matrix
effect, by which secondary ion intensity significantly depends on the sample material. In this study, we aim to produce
standard materials for quantitative SIMS analyses by implanting ions of interest to well-characterized materials. As a first
step of our research project, here we evaluated the difference between the secondary ion intensities of intrinsic elements
and implanted elements. We found that the implanted carbon shows a higher intensity than intrinsic carbon in SiC and
CaCOs3 by 10-20%. Thus, we conclude that it is difficult to determine the chemical compositions of unknown samples with
uncertainty better than a few tens of percent. However, to reduce such a systematic uncertainty, we can normalize the
secondary ion intensity of elements implanted to unknown samples to that implanted to a sample with known intrinsic

element abundances. This may make the systematic uncertainty better than 10%.
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Figure 1. Depth profile of *C ions implanted to SiC
measured using SIMS. The depth (x-axis) is evaluated
with a laser microscope. Also shown is the result of

simulation using the SRIM code.
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Figure 2. Ion images of '>C™ (up) and '3C (down) at
the depth of 200 nm. These images are taken across
the 3 x 3 pum region (32 x 32 pixels). The depth profile
shown in Figure 1 and secondary ion intensity shown
in Table 1 were calculated using only the signals from

the central 8 x 8 pixel regions.
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Table 1. **C secondary ion intensity of SIMS

Sample Intrinsic 13C | Implanted 3C
(cps/wt%/pA) (cps/wit%/pA)

SiC 4.36x103 5.32x103

CaCO; 1.44x10? 1.63x10?
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