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NASA’s Genesis mission collected samples of solar 
wind that can be analyzed with high precision in 
laboratories with the ultimate goal of determining the 
composition of the sun and the solar nebula from which it 
was formed [1]. 

In this study, we used a sputtered neutral mass 
spectrometry using strong-field ionization to measure He 
profiles in Genesis collectors. We can depth-profile because 
our instrument can quantify 4He present at tens of ppma by 
analyzing an area of a solid surface only a few-microns in 
size. Here we report depth distribution profile of solar wind 
4He from a Genesis collector, a diamond-like carbon film on 
a silicon (DOS) wafer [2].  

A volume of 2.5 × 4 µm2 and 140 nm in depth was 
measured for the depth profiling. The peak concentration of 
implanted solar wind 4He was about 2.2 × 1020 cm-3 at ~20 
nm in depth. The implantation profile was traced to 100 nm 
in depth until the blank level was reached. The blank of He 
was ~3 × 1018 cm-3. The solar wind He fluence calculated 
using depth profiling is ~8.5 × 1014 cm-2. The shape of the 
solar wind 4He depth profile is consistent with TRIM [3] 
simulations using the observed 4He velocity distribution 
during the Genesis mission. It is therefore likely that all 
solar-wind elements heavier than H are completely intact in 
this Genesis collector and, consequently, the solar particle 
energy distributions for each element can be calculated from 
their depth profiles. Ancient solar activities and space 
weathering of solar system objects could be quantitatively 
reproduced by solar particle implantation profiles when we 
measure natural sample surface irradiated by solar wind, 
such as Moon regolith grains and Itokawa particles. 
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