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could occur in He/C zone during
explosion (e.g., Liu et al. 2018)



Mainstream Grains — Major AGB Silicon Carbide Dust

= Mainstream (MS) grains: ~90% of AGB
200 — grains, shown in density map
= Siisotopes of MS grains: Controlled by
GCE effect
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Y and Z Grains Characterized by 3°Si Excesses
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Mainstream (MS) grains: ~90% of
presolar SiC grains, shown in density map

Si isotopes of MS grains: Controlled by
GCE effect

Y and Z grains: 1-5% of presolar SiC
grains; the percentage increases with
decreasing grain size

Si isotopes of Y and Z grains: More
efficient production of *°Si in lower-
metallicity AGB stars

Y and Z SiC data from Liu et al. (2019) ApJ and Liu et al. (2022) EPJA



Heavy-element Isotope Data Challenge Low-Z Origins
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Heavy-element Isotope Data Challenge Low-Z Origins
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Are MS, Y, and Z Grains Different in 14N/1°N and 25Al/27Al?

= Y grains are defined to have '2C/'3C 2100,

10°- 23 and Z grains <100
g N » Literature data suggest the three types of
4- s L grains are similar in the N isotopic ratio, and
3 - aa R - 25Al/27Al data for Y and Z grains are sparse
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Challenges in defining Z grains (Stephan et
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New NanoSIMS Investigation of N and Al Isotopes

Addressing Problems in Literature Data

= Suppressing contamination by sufficient

presputtering and high-resolution imaging (Liu
et al. 2021 ApJL)




New NanoSIMS Investigation of N and Al Isotopes

Addressing Problems in Literature Data

= Suppressing contamination by sufficient
presputtering and high-resolution imaging (Liu
et al. 2021 ApJL)

Better calibration of analytical measurements
of SiC grains (Liu et al. 2024 ApJL), suggesting
a factor of two increase in inferred initial
S IR Y TR “°A\/°'Al ratios for SiC grains
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New NanoSIMS Investigation of N and Al Isotopes

Addressing Problems in Literature Data

= Suppressing contamination by sufficient
presputtering and high-resolution imaging (Liu
et al. 2021 ApJL)

L L Better calibration of analytical measurements

e L TN, =S E (6) [ of SiC grains (Liu et al. 2024 ApJL), suggesting

Dot i e a factor of two increase in inferred initial
26Al1/27Al ratios for SiC grains

Si isotopes were measured twice to improve

— @ 1
0017 & L the accuracy so that Z grains can be better
000777171 reCOgnIZGd
0.00 0.0216 0.02 0.03 0.04 0.05 0.00 0.02 97.04 0.06 0.08 0.10 0.12
M9/SiNanosivs Al/ST (Nanosims - -
I s ersstio) NanoSIMS Analysis Conditions

1. 12C2—, 13C2—’ 12C14N—’ 12015N—’ 288i—, 298i—, 3OS|—
2_ 24Mg+, 25Mg+, 26Mg+,27A|+, 288|+,298|+,3OS|+



More Restricted N Isotope Distribution of MS Grains
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911 new MS grains from this study



No Significant Differences in *N/'°N
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56 new Y and 28 new Z grains from this study
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Restricted 25Al/27 Al Distribution of MS Grains

Two population of MS grains
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250 new MS grains from this study



Restricted 2°Al/2’Al Distribution of MS Grains
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25 = N-rich MS grains are extremely similar in
,. their isotopic compositions except for their *OTi

enrichments

, 2 4 68 s 2 4 68 The two *°Ti-rich grains have similar °"\V/48T;

10 14 1? 10 ratios (~1.0) significantly higher than those of
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250 new MS grains from this study

the other "N-rich MS grains (~0.2).



Y and Z Grains Have Higher Initial 2°Al/?” Al Ratios
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No Correlation between 2°Al/2’Al and Initial Metallicity
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Positive Trend between 25Al/27Al and 39Si Excess
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:_ Conclusions

= ASie: max T
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o = 12C/13C: cool bottom processing
I ! (CBP), H burning, and He
3: . _ ; ; burning
. data from this study ' data from this study ™ 2PAl/?’Al: H burning, and He
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; I Question: Instead of originating in
+ I low-metallicity AGB stars, perhaps
i Y and Z grains’ parent stars simply
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