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Introduction: One of the major objectives of NASA’s Gene-

sis mission is to determine the elemental and isotopic noble gas 
composition of the present-day solar wind [1]. However concen-
trations of implanted noble gases in the Genesis collector targets 
are very low, and the most sensitive techniques and instruments 
are required to make precise and accurate measurements. Our 
work focuses on measuring the concentration and isotopic com-
position of solar wind Xe implanted in CZ-Si targets from the 
bulk collector array, using the RELAX mass spectrometer [2,3]. 

Experimental: The implanted solar wind is extracted by uv 
laser ablation (Nd:YAG, 355 nm, ~350 mJ). The laser beam cov-
ers and ablates the whole surface of the square samples typically 
~3–5 mm in dimension, without the need to raster over the sur-
face. Preliminary experiments suggested that ~30 laser shots ex-
tracted all the solar wind [4,5], however extractions of gas from a 
further 120 laser shots show a systematic enrichment in Xe in the 
flight samples relative to the non-flight samples. The “excess” Xe 
in these releases amounts to approximately 55 % of the total Xe 
in these releases, and if this excess is assumed to be solar wind it 
accounts for ~15% of the total. Our preferred extraction protocol 
now uses ~150 laser shots to extract all the implanted solar wind.  

Instrumental mass discrimination can best be corrected for if 
sample sizes are matched to those of calibration aliquots. The 
predicted 2-year fluence for solar wind Xe implanted into the 
bulk collector arrays is ~3×106 atoms Xe cm-2 [1]. RELAX cali-
bration aliquots contain 1.2×105 atoms of atmospheric 132Xe [3]. 
Therefore we have analysed approximately square samples, with 
typical areas of ~0.09–0.25 cm2, such that the expected amount 
of 132Xe closely matches that in the air calibration aliquots. Our 
approach, which tests the reproducibility of the data through a 
large number of separate analyses, is complementary to the 
analysis of gas released from large areas of collector material, 
which can be analyzed at higher precision on conventional in-
struments. Notably, the expected ~400 atoms of 124Xe per sample 
make determination of the 124Xe/132Xe ratio challenging. 

Results: Blank Xe, as measured by the same protocol in non-
flight samples, is isotopically consistent with air, but the concen-
tration varies by a factor of ~20. Variations in Xe concentration 
are also observed in flight samples. The isotope ratios measured 
in the flight samples correlate with the reciprocal of the measured 
concentration suggesting a variable concentration blank mixes 
with a uniform concentration implanted solar wind component. 

16 flight and 15 non-flight samples have been analysed using 
the 150-shot extraction protocol. From the distribution of Xe 
concentrations measured in these samples we calculate the con-
centration of the implanted solar wind to be 1.20(9)×106 atoms 
132Xe cm-2. The isotopic composition calculated from this con-
centration is consistent with the solar wind measured in the 
young lunar regolith [6], there is no evidence of fractionation.  
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