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Introduction:  RELAX (Refrigerator Enhanced Laser 

Analyser for Xenon) is an ultrasensitive mass spec-
trometer for xenon analysis  [1].  We have embarked on 
a series of analyses aimed at quantifying the xenon 
systematics of individual grains of cosmochemical in-
terest, and here report our first results. 

Murchison Grains:  These are the insoluble or-
ganic matter grains described by Cody and Alexa n-
der[2] and were analysed as a practice sample suite to 
evaluate mounting methods for analysis of particles by 
RELAX using laser step heating.  A selection of grains 
in the 10-50 µm diameter range were mounted on glass 
and metal substrates in the RELAX sample port and 
heated with the focused output of a continuous-wave 
Nd:YAG laser for 2 minutes.  Samples proved to be 
more readily identified on the glass substrate and this 
was adopted for subsequent IDP analyses.  Grain sizes 
were estimated with reference to a standard 200 µm grid 
calculated assuming depths equal to the minimum vis i-
ble dimension, and masses were calculated assuming a 
density of 2 g cm-3.  132Xe concentrations were deter-
mined in the (2-6) x 10-8 cm3 g-1 range and the is otopic 
s ignature was consistent with that of Q-xenon (Figure 
1) 

 

 

IDPs : Interplanetary Dust Particles (IDPs) are ~5-30 
µm fragments of material that are believed to come from 
asteroids and comets [3]. Many of these particles es-
caped s ignificant melting during atmospheric entry and 
preserve, to varying degrees, the delicate microstruc-
tures and compositions inherited from their source ob-
jects [3]. Many IDPs contain measurable quantities of 
solar-derived He, Ne and Ar, which is taken as evi-
dence that were exposed to solar corpuscular radiation 
in space and/or on the regoliths of their parent objects 
[4,5,6,7].   

Based on the measured abundances of the light rare 
gases in IDPs [7] and assuming a nominal solar wind 
elemental composition [8], implanted solar 132Xe is ex-
pected to have a concentration of a few times 10-8 cc/g 
in individual IDPs; this is a few thousand atoms in a 10 
nanogram IDP, which is nearly identical to the esti-
mated concentration of trapped “planetary” 132Xe in 
IDPs, assuming that IDPs retain planetary gas concen-
trations similar to that measured in the Orgueil bulk 
meteorite (CI) [9].  Such concentrations are below the 
detection limit for most conventional, low-blank noble 
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Fig. 2  Gas released from analyses (including repeats) of 7 
IDPs shows no evidence of concentrations consistent with 
those reported by Hudson et al. [] and is indistinguishable from 
gas releases from TCN particles.   
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Fig.1  Gas released from individual grains of insoluble or-
ganic matter from Murchison is consistent with Q-xenon 

Lunar and Planetary Science XXXVII (2006) 1942.pdf

Lunar and Planetary Science XXXVII (2006) 1942.pdf



 gas mass spectrometers , which is partly why no Xe 
data has been reported for individual IDPs.  

However, [9] inferred an average 132Xe concentra-
tion of 1x10-7 cm3 g-1 by measuring the gas evolved 
from thirteen IDPs simultaneously degassed in an 
oven, implying that Xe in IDPs is overabundant relative 
to the expected solar wind and planetary contributions.  
This could indicated that, (1) some fraction of the light 
implanted solar wind noble gases have been lost rela-
tive to Xe, or (2), planetary noble gases are overabun-
dant in IDPs compared to bulk CI meteorites.  If (1) is 
correct, the relative depletion of light solar noble gases 
could be diagnostic of diffusive gas loss that occurred 
during implantation and/or as a result of atmo spheric 
entry heating. If (2) is correct, IDPs incorporated a 
higher abundance of planetary gas-rich material during 
their formation, which would imply significant genetic 
differences between primitive meteorites and IDPs.   

We analysed 7 IDPs and 4 TCN particles to attempt 
to distinguish among these  possibilities and seek fur-
ther evidence of “excess” Xe in IDPs as reported by [9].  
Samples (~15 µm diameter) were mounted on a glass 
substrate and analysis proceeded as for Murchison 
Grains.  In Fig. 2 we show 132Xe releases from all analy-
ses of IDP and TCN particles compared to that ex-
pected for our samples from the Hudson et al. concen-
tration.  While there is some variability there is no evi-
dence that the IDP samples released significant quanti-
ties of xenon compared to the TCN grains.  Adopting a 
detection limit baed on the standard deviations of the 
TCN particle and IDP gas releases suggests a 132Xe 
concentration in these grains at least a factor of 3 lower 
than that reported by Hudson et al.  Further analyses 
employing the technical developments performed be-
fore SiC analysis would further constrain this figure 
and allow us to seek the presence of gas-rich grains 
that might account for the Hudson et al. result . 

SiC grains :  Presolar SiC grains have been identi-
fied as carriers of s-process xenon in primitive meteor-
ites [10].  Were this component evenly distributed, each 
grain in the largest size fraction would contain ~30 at-
oms of 132Xe.  However, light noble gases are not 
evenly distributed and SiC is made up of distinct sub-
populations representing different stellar sources [11].  
The possiblility that a few single grains contain signifi-
cant xenon concentrations led us to attempt analyses 
of individual SiC grains from the KJG separate kindly 
provided by  R. S. Lewis and S. Amari.   

Grains were dispersed from solution over a metal 
substrate previously marked with a 200 micron gold 
grid to aid sample location.  The sample mount was 
analysed by ESEM to confirm that SiC grains domi-
nated.  The mount was loaded into the sample port of 
the RELA X mass spectromter.  Before analysis pro-

ceeded, pulse counting software was developed to 
monitor the signal over 1 minute from sample inlet.  The 
count rate was calibrated with reference to the 2000 
atoms of 124Xe present in the larger of two calibratin 
aliquots available on the RELAX line.  

Analysis proceeded by isolating the laser port and 
opening the shutter on the heating laser at low power.  
The port was moved slightly over 2 minutes until a flare 
was seen from the grain targetted.  Laser power was 
then increased sufficient to vapourise the grain.  After 
2 minutes the shutter was closed and gas admitted to 
the mass spectrometer for analysis whether a grain had 
flared or not.  Thus some analyses reported did not 
show any signs of grain heating.  These form a popula-
tion of blanks in addition to procedural blanks in which 
no laser was employed.  In Figure 3 data from 43 analy-
ses where evidence of grain heating was seen are com-
pared to interspersed procedural blanks and analyses 
with no grain heating.  There is no evidence that a gas-
rich grain was analysed, but our data allow a detection 
limit of ~950 atoms of 132Xe to be calculated based on 
three times the standard deviation on the blank.  Thus 
if Xe-s is hosted in a 3% subpopulation of grains we 
might expect to detect it unambiguously during contin-
ued analyses. 
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Fig. 3  Summary of individual SiC grain analyses in which 43 
grains were heated to the point of incandescence by cw laser.   
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