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1.INTRODUCTION 4.FITTING FOR SN2018AOZ

Type Ia Supernovae is a type of supernova that e Features of SN2018ao0z [2]:
results from unstable thermonuclear ignition of

degenerate matter in a white dwarf from mass
transfer in binary system. — B-band flux nearly constant during the infant phase, while V¢ bands rises rapidly during this period.

— Discovered within 1 hour after epoch of first light; earliest detection of Type Ia Supernovae ever.

Despite extensive research, we are still uncertain
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How do we parametrize the *°°Ni mass fraction X54 dis-
tribution?
e Previous model: Piro & Nakar logistic model [1] : e The logistic model (left) can’t explain infant phase data.

e 3-shell+logistic model (right) is most optimal to explain
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Xs56 in early phase, e.g. for our 3-shell model: — Logistically distributed peaked toward ejecta center
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Xrg(x) =
56(2) = Xg3 * )%56 y L2 < T < T3 e Feature of SN2021aefx [3]:
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— Discovered at 0.5 hours before epoch of first light (¢ ), indicating presence of additional power source.

* r = Depth coordinate in units of diffusion time
(t/tditu)

e X/, =Normalization constant

— Observed "high-velocity feature” (HVF) in addition to the typical photospheric-velocity feature (PVF).

e A potential explanation: the pre-first light observation is powered by °°Ni decay from HVF.
We attempted to use 2 ditferent logistic distributions ("Double Piro logistic model") to model rise of light curve
of HVF and PVF separately and sum their light curves subsequently.

*Fitting parameters:
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* Applying these models and our framework in studying all other Type Ia supernovae can help us understand
better their *°Ni distribution and potentially their progenitor systems.



