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The sun is thought to have retained the original mean isotopic 
and elemental composition of the primordial solar nebula for the 
majority of elements [1]. The noble gases are major exceptions to 
this rule – due to their inert and volatile nature, noble gases are 
strongly depleted in solid matter. Xe is particularly interesting – 
its nine isotopes include some uniquely produced in each of the 
known processes of stellar nucleosynthesis that produce the 
heavy elements (s-, r- and p-processes), while geochemically or 
cosmochemically significant radioactive nuclei (e.g. 244Pu and 
129I) decay to produce distinct xenon isotopic signatures. Primi-
tive meteorites are dominated by Q-Xe, a component depleted in 
the lighter isotopes but enriched in the heavier isotopes relative 
to solar Xe [2]. A more primitive component, U-Xe, has been 
proposed [3] which is almost identical to solar Xe in all but the 
two heaviest isotopes. In order to understand the relationships 
between these components, and determine how they derived from 
the solar nebula, it is important to know the solar isotopic com-
position of Xe accurately and precisely. 

We have analysed the Xe isotope ratios in a number of sam-
ples of FZ-Si from NASA’s Genesis mission, and unflown 
(“blank”) samples of identical material, using the RELAX mass 
spectrometer in Manchester [4]. Gas was extracted by heating 
with a continuous wave Nd:YAG laser (1064 nm).  

Initial analyses were performed by laser step-heating of the 
samples. This technique resulted in a number of releases of im-
planted gas, the largest of which have an isotopic composition 
consistent with accepted values for solar wind Xe [5]. The meas-
ured concentration of Xe is consistent with the exposure time. 
However it is difficult to make blank corrections for Xe intrinsic 
to the target material by this step heating method, therefore fur-
ther analyses will adopt a “one-step” method, in which all the 
implanted gas is extracted from the samples by a single, high 
temperature heating step.  

FZ-Si are not ideal for these analyses – FZ-Si is produced in 
an Ar atmosphere, which may lead to a high background of Xe, 
hence future analyses will be carried out on CZ-Si samples. 

References: [1] Wiens, R. C. et al., 2004 Earth and Plane-
tary Science Letters, 222, 697-712. [2] Busemann, H. et al., 2000 
Meteoritics & Planetary Science, 35, 949-973. [3] Pepin, R. O., 
2000 Space Science Reviews, 92, 371-395. [4] Crowther, S. A. et 
al., 2008 Journal of Analytical Atomic Spectrometry, DOI 
10.1039/B802899K. [5] Wieler, R., 2002 in Reviews In Mineral-
ogy & Geochemistry, 47, 21-70.  
 

 
 

71st Annual Meteoritical Society Meeting (2008) 5236.pdf


