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Introduction: In this consortium study (c.f., [1]), we aim to
measure the He, Ne and Xe concentrations and isotopic composi-
tions of seven olivine-rich particles (RA-QD02-0035, -0049-1,
-0049-4, -0051, -0158, -0187 and -0197) returned from the sur-
face of asteroid Itokawa. One of our primary goals is the determi-
nation of a cosmic-ray exposure (CRE) age for individual olivine
particles, using cosmic-ray produced *He and *'Ne. This requires a
noble gas instrument with a very high sensitivity, but also a pre-
cise determination of the grain masses. Otherwise, the uncertainty
of the CRE age will be dominated by the mass error, which, for
such small grains, can easily reach or exceed 100% (at microbal-
ance errors of ~0.1-0.2 pg). We have therefore chosen to image all
our grains with Synchrotron Radiation X-ray Tomographic Mi-
croscopy (SRXTM) to determine precise volumes, and Raman mi-
crospectroscopy (see also [2]) and FTIR to nondestructively deter-
mine the mineral composition (and thereby, density) [3].

Methods: SRXTM was done at the TOMCAT beamline of
the Swiss Light Source at PSI in Villigen, Switzerland. We used
beam energies of 10 and 20 keV. Tomographic reconstructions
were carried out on a 30-node Linux PC cluster [4]. The cubic
voxel size of the reconstructed images is 325 nm. The He, Ne
analysis was done on the compressor-source noble gas mass spec-
trometer at ETH Zurich connected to an ultra-low-blank extraction
line [5]. The noble gases were extracted from the grains in a single
temperature step using melting with an IR-laser (A=1064 nm).

Results: Volumes between 17800+900 um® (RA-QD02-0187)
and 442700+5900 pm?® (RA-QD02-0049-1) have been determined
for six of the seven grains, and will be presented at the symposium
(together with shapes, surface areas and the abundance of addi-
tional mineral phases present). At a density of olivine with an LL-
chondritic Fe/Mg ratio (3.63 g/cm?), these volumes correspond to
masses between 0.0646+0.0032 pg and 1.61+0.02 pg (i.e., rela-
tive errors are ~10-100 times smaller compared to weighing). We
have also measured the He, Ne concentrations and isotopic compo-
sition in grain RA-QD02-0035, and will present the data for two
additional grains at the symposium. We clearly observed a cosmo-
genic excess over solar wind for Ne in this grain, corresponding
roughly to a CRE age of 1-3 Ma., lower but compatible with the
upper limit of ~8 Ma given by [6], suggesting that the [tokawa re-
golith has been exposed to cosmic rays for a significantly shorter
time than most LL chondrites (e.g., [7]).
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