56 Goldschmidt Conference Abstracts

High-density graphite grains
from the Murchison meteorite
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Presolar grains are defined as grains that formed
in the outflow of stars or in stellar ejecta, remained
intact, and were incorporated into meteorites [1].
Studies of presolar grains have yielded vast
information on nucleosynthesis, mixing in stellar
ejecta, and the Galactic chemical evolution [1, 2].
Two major stellar sources of presolar grains are
asymptotic giant branch (AGB) stars and core-
collapse supernovae.

Presolar graphite grains have been extracted from
Murchison (CM2) [3] and Orgueil (CI) [4], and
analyzed for grains’ isotopic ratios using noble gas
mass spectrometry, and secondary ion mass
spectrometry [5-7]. Murchison graphite grains exhibit
a range of density (1.6 — 2.2 g/cm’), and analyses of
these grains show that isotopic properties depend on
density [6]. Although '*C/"*C ratios of these grains
span for more than 3 orders of magnitude, from a few
to a few thousand, the distribution of '>C/"*C ratios of
low-density grains (1.6 — 2.1 g/cm®) show a broad
distribution, while those of high-density graphite
grains (2.1 — 2.2 g/cm®) show two distinct peaks, one
around 10 and the other around 400 — 630, many
grains belong to the second peak. These high '*C/"*C
ratios (> 100) and Kr isotopic ratios of a bulk noble
gas analysis indicate that high-density grains formed
in AGB stars with metallicity (Z: mass fraction of
elements heavier than He, Z,, = 2 x 107) ranging
from 3 x 10~ to 6 x 107 [6].

Although it is not clear how much AGB stars
with low-metallicity contributed to the solar system,
high-density graphite grains give us a unique
opportunity to probe into building blocks of the solar
system.
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