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There is more than one way to explode
a white dwart.
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Dense white dwarfs are neutron-rich.

Normal Gas Degenerate Gas

Conclusions:
. (less dense) white dwarfs will produce fewer neutron-rich isotopes,
like
 Alternatively, can reduce the neutron output of M_ white dwarts.

4/14



We measured Cr, Co, and Ni from
eX1st1ng DEIMOS spectra.
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We measured Cr, Co, and Ni from
existing DEIMOS spectra
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to interpret.

1S easy

1011

Sculptor’s chemical evolut

Sculptor dwarf galaxy
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We used Sculptor’s SFH to infer the Type Ia yield.
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The data favor sub-Chandrasekhar-mass explosions.
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Theoretical yields:

S13: Seitenzahl et al. 2013, MNRAS, 429, 1156
F14: Fink et al. 2014, MNRAS, 438, 1762

L18: Leung & Nomoto 2018, ApJ, 861, 143

L.19: Leung & Nomoto 2019, ApJS, accepted,

B19: Bravo et al. 2019, MNRAS, 482, 4346

arXiv:1901.10007
S18: Shen et al. 2018, ApJ, 854, 52
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The data favor sub-Chandrasekhar-mass explosions.
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The yields favor sub-M_, explosions.
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Manganese is even more constraining than nickel.
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Compare Type la [Mn/Fe] yield with model predictions:
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But wait ... galaxies with extended SFH
show higher [Ni/Fe].
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Kirby et al. 2019, ApJ, in press, arXiv:1906.10126
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Conclusion

The Type Ia supernova yields of iron-peak elements inferred
from Keck/DEIMOS measurements of ancient dwarf galaxies
favor
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Sub-M_ Type Ia’s struggle to make
neutron-rich species, like stable Ni.
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Neutron excess influences stable
iron-peak nucleosynthesis.

Isotope Protons (Z) Neutrons (N) Nucleosynthesis Site Abundance

*Cr 24 28 incomplete Si burning, sub-M_., ? 84%
normal NSE

>>Mn 25 30 normal NSE M,

100%
*Fe 26 28 normal NSE M, 6%
30 NSE all supernovae 92%

32 a-rich NSE, ? 100%
S-process

30 normal NSE M 68%
32 normal NSE 26%




Ursa Minor shows a similar pattern to Sculptor.
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Sagittarius shows the same pattern.
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