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Sub-Chandra’s: Why look at them?
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Sub-Chandra’s: Why look at them?
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Numerical Methods — Castro
Castro: an adaptive mesh, astrophysical radiation hydrodynamics code 

example adaptive grid designed to tag areas of 
nuclear burning for refinement
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Example Ejecta Composition
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Double Detonation - 0.76 M⦿ WD w/ 0.15 M⦿ He
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Density radioactive elements IMEs (10<Z<40)



Light Curves - (g-band)
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Spectra - (at peak g-band)
Thin Helium Shells Thick Helium Shells
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SN2018byg (ZTF18aaqeasu)
A Massive Helium-shell Double Detonation on a 
Sub-Chandrasekhar Mass White Dwarf De et al. 2019

UC Berkeley Astronomy Lunch Talks 31 January 2019
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SN2018byg (ZTF18aaqeasu)

De et al. 2018

UC Berkeley Astronomy Lunch Talks 31 January 2019
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SN2018byg (ZTF18aaqeasu)
0.76 M⦿ WD w/ 0.15 M⦿ Shell

De et al. 2018

UC Berkeley Astronomy Lunch Talks 31 January 2019

no mixing
0.18 M⦿ mixing



Light Curves - (g-band)
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Thin Shells — Early Red Colors

ZTF Theory Network Meeting 18 December 2018
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Thin Shells - Peak Spectra - 0.01 M⦿ He
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Subluminous (91bg-like) SNe Ia

3000 4000 5000 6000 7000 8000 9000 10000

lo
g 

F ν
 in

 a
rb

itr
ar

y 
un

its

Wavelength (Angstroms)

0.8 MO•  WD
0.85 MO•  WD

0.9 MO•  WD
1991bg

ZTF Workshop 12 March 2019



Thin Shells — 0.01 M⦿ He
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Thin Shells — 0.01 M⦿ He
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Thin Shells — 0.01 M⦿ He
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Thin Shells — 0.01 M⦿ He
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Thin Shells — 0.01 M⦿ He
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Zheng et al. 2018
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Thin Shells — 0.01 M⦿ He
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Carbon II in SNe Ia

Maguire et al. 2014
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Parrent et al. 2011

Polin et al. (2019) - Carbon burns really well: 
1991bg-like models yield 0.001 M☉ 
Normals: it is 10^-5 M☉ or lower.



PTF - iPTF - ZTF
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Just starting the work with the 
PTF dataset… 

rates could be done with ZTF


