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Introduction: In order to better constrain stellar sources of 

presolar grains, it is important to obtain coordinated, light- and 
heavy-element isotopic analyses of individual grains. We report 
successful measurements of Zr and Ba isotopes by resonance ion-
ization mass spectrometry (RIMS) on high-density (HD) graphite 
grains from Orgueil that have been previously measured for C, N, 
O, Al-Mg, Si, K, Ca, and Ti isotopes with the NanoSIMS [1,2]. 
Previous RIMS studies (Zr and Mo) of HD grains from Murchi-
son [3] lacked light-element information that is essential for es-
tablishing the nucleosynthetic source of a grain. We report the 
first Ba measurements on presolar graphite grains.  

Experimental: Graphite grains from two previously meas-
ured mounts from the Orgueil HD fraction OR1f (ρ ~ 2.02-2.04 g 
cm-3) were analyzed. Our previous attempts to measure heavy-
element isotopic compositions of graphite grains by RIMS [4] 
were hampered by the fact that the grains hopped off the mount 
when the analysis laser was focused on the grain. To prevent sim-
ilar grain loss during this study, we coated the mounts with 70-
100 nm of ZnO by the Atomic Layer Deposition (ALD) tech-
nique at Argonne National Lab. This technique successfully 
glued the grains to the gold mount. The RIMS method has been 
discussed in detail elsewhere [5]; this method was modified to 
measure Zr and Ba isotopes simultaneously with CHARISMA at 
Argonne. The 134,135Ba signals were contaminated by a large tail 
from 133Cs implanted during NanoSIMS measurements. This tail 
was corrected for after the measurements. 

Results: We obtained Zr and/or Ba counts on 12 of the 18 at-
tempted graphites. We attribute the lack of counts on the remain-
ing grains to a combination of two facts: not enough material was 
left after the NanoSIMS analyses and HD graphites have inher-
ently low trace-element concentrations. As expected for HD 
graphites, we observe signatures of AGB nucleosynthesis in a 
majority of the grains. Six grains exhibit strong s-process signa-
tures in the Zr isotopes, as indicated by large depletions in 96Zr, 
which is mainly produced by the r-process. The 96Zr/94Zr ratios 
vary from 0.02 to 2.84 times the solar value of 0.161 with one 
grain having the very high ratio. This would normally be consid-
ered an r-process signature, but the same grain also has a very 
high 134Ba/136Ba ratio, not indicative of the r-process. Two grains 
that show s-process signatures in Zr have low 135,137,138Ba/136Ba 
ratios, indicating s-process nucleosynthesis. Four grains have low 
137,138Ba/136Ba ratios but are normal in 135Ba/136Ba. Two of these 
four grains have very large 134Ba/136Ba ratios that cannot be ex-
plained at this time; an unknown isobaric interference cannot be 
ruled out. Contamination by solar Ba might be responsible for the 
solar 135Ba/136Ba values. 

HD graphite grains from Orgueil are known to originate from 
low metallicity AGB stars, supernovae, and, possibly, post-AGB 
stars [4]. We will compare the light- and heavy- element isotopic 
data now available for these grains with nucleosynthesis models 
of various stellar sources. 
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