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THE TRANSIENT TREE
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TRANSIENTS — SUPERNOVA CLASSIFICATION ;& 5y

The Supernova Zoo
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SUPERNOVA TYPE IA
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SUPERNOVA TYPE |A
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Nickel very from 0.04 — 0.4 Solar Masses

Ejected mass 0.2 to 0.5 Solar Masses

DZes—like

* M, geak LUMinosity low as -14 mag up to -18.5
mag (10*3 — 10%° erg/s)

 Remnant object with kick Velocities of few ten
to few hundred km per second (70 km/s — 350
km/s)

* Low ejecta Velocities of few thousands km per _ Hicken ot a1
second (1000 km/s - 8000 km/s) ~ Phillips relation
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THE FLAME DETONATION AND FAILED
DETONATION
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THE FLAME DETONATION AND FAILED
DETONATION
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: Fic. 6. Diagram of three-stage model flame front structure for a

il lame propagating to the right. The upper panel shows the progress X
variables used to track the flame activity: ¢; models the 12C flame
front, ¢ models progress to NSQE, and ¢35 models relaxation to Calder et al. 2018

B NSE. The lower panel demonstrates the elements used to represent

% the stages and their relation to the progress variables.
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THE FLAME DETONATION AND TURBULENT g

COMBUSTION
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Figure 2: This figure compares the theoretical turbulent combustion regime diagram (panel
a, adapted from Peters (2000)) to a measured regime diagram based on experiments and DNS
(panel b, adapted from Skiba et al. (2018)). In the measured regime diagram, boundaries
drawn with dashed lines aren’t well constrained, but are plausible. .
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SUMMERY | (S

* Single-degenerate deflagration scenario can result with partially to fully exploding ub\ernovae
\

consistent with Type lax observations

* °®Nij produced of about 0.03-0.2 Mg

* Ejected velocities of a few thousand km/s
e Bounded material kick velocities of about a few hundred km/s

* Super soft x-ray source, recurrent nova, non-detections of luminous surviving companions and early blue/UV
signals

e delay-time distributions (DTD) «< t—-1 over 0.1-10 Gyr

* This scenario can generate the entire range of Type lax SNe

* This also suggests that as the white dwarf mass increases, they ignite and partially exploded which
can occur at masses well below the Chandrasekhar limit.

* Significant population of white dwarfs probably may never reach the Chandrasekhar mass
limit and will instead be observed as Type lax supernovae
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