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Introduction: We report on continuing correlated isotopic
studies of light and heavy elements of high-density graphite
grains from Orgueil. Previous NanoSIMS isotopic analyses of C,
N, O, and Si [1, 2] of high-density graphite grains have suggested
that these grains originate from low-metallicity, asymptotic giant
branch (AGB) stars. Recently [3], we extended NanoSIMS iso-
topic analyses to Al-Mg, K, Ca, and Ti, and have also undertaken
resonant ionization mass spectrometry (RIMS) analyses of Mo
and Ba with CHARISMA at Argonne National Laboratory.

Experimental: Large (average size, ~5um) high-density
graphite grains from the ORG1f (p ~ 2.02-2.04 g cm™) fraction
were picked with a micromanipulator and transferred to a gold-
foil mount. C, N, O, and Si isotopic analyses in the NanoSIMS
were carried out with negative secondary ions, those of Al-Mg,
K, Ca, and Ti with positive secondary ions [3]. We made sure
that enough grain material was preserved to allow measurements
of heavy-element isotopes with RIMS. The RIMS method has
been discussed in detail elsewhere [4]. This technique was modi-
fied for our analyses in that the two elements measured, Mo and
Ba, were resonantly ionized simultaneously, thus increasing effi-
ciency.

Results and Discussion: A subset of the 44 high-density
graphite grains analyzed in the NanoSIMS shows extremely in-
teresting isotopic compositions. The presence of *Ti in 4 grains
indicates an origin in Type Il supernovae (SNe). Fifteen grains
exhibit extremely large Ca and Ti anomalies. The ******Ca and
46474950 excesses in several of the grains are much higher than
predicted for AGB star envelopes and approach those predicted
for O-rich supernova zones and pure He-shell material in AGB
stars. These measurements lead us to consider Type Il SNe as a
source for some high-density graphite grains. Three of the grains
that seem to contain pure He-shell material have ?C/*C < 20.
Born-again AGB stars, such as Sakurai’s object (V4334Sgr), ex-
hibit enhanced s-process elemental abundances and very low
12C/3C ratios (~4). We consider such stellar objects another pos-
sible source for high-density graphite grains. Thus, contrary to
our previous conclusions, high-density graphite grains seem to
have multiple stellar sources. Two out of the 5 grains measured
by the RIMS technique, show depletions in 294,9597.98 10000
(normalized to s-only **Mo) by several hundred permil, indicat-
ing an s-process signature. The 13Ba signal is contaminated by a
large tail from the *3Cs signal making the ***Ba abundances un-
reliable. Cs was implanted in the grains during the NanoSIMS
measurements. We expect to obtain Mo and Ba data on addi-
tional grains in the near future, and to report them at the meeting.
These analyses will provide better constraints on the stellar
sources of high-density graphite grains.
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