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Thermonuclear Core collapse
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However, NIR spectra show
a clear dichotomy:
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Surprisingly, types weak/strong
correspond to lIP/IIL,
contradicting optical results. 100

High-velocity He feature
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with circumstellar material.
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SE-SN

The mass-loss mechanisms
for high-mass stars are
uncertain.

In particular, how does the ‘g
progenitor star of a Type Ic get
stripped of both its H and He
envelopes?

Do Type Ic’s in fact harbor He,
but not detected in the
optical?
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PCA detects two distinct
groups.

He-rich: He |, Mg |

He-poor: C I, Mg I S
They correspond perfectly to §
the optical Ib/Ic with the main %
difference at the 2 ym feature. 8%’
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Type la

Consensus:
C/O WD undergoing
thermonuclear explosion.

But there are intense debates
on the explosion mechanisms
and progenitor systems,
particularly for normal la

used in cosmology.
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SN2015bp
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- C is the most direct tracer of
unburned material.

- Mch predicts an increasing
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The NIR [Fe ll] 1.644pm line is i
strong/isolated and allows for
detailed studies of central
density, magnetic fields, and
explosion kinematics. 05|
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Diamond et al. (2018)
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NIR velocity measurements are much more robust and suggest low velocmes
for these 2 SNe la, inconsistent with double-degenerate systems.
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NIR cosmology

We built SED templates
crucial for NIR cosmology
using a novel technique.

Reduce the dimensionality
of the spectral data using
PCA, quantifying the
spectral properties.

Model the phase and LC
shape dependence of the
spectral properties using
Gaussian process.
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NIR cosmology
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