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The promise of the (hear-)infrared

 Extinction is much reduced in the near-IR
— A, /A, = 0.19 (Cardelli et al. 1989)

* SNe la much better behaved
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Others find this too
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Large literature sample

Scatter minimal at first
maximum in
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Infrared light curves
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NOT after maximum
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Late decline (t>40 days)

Dhawan et al. 2014
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Correlations

Phase of the second :
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Correlations
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Correlations with

°¢ z

30F . E

. - o & ]

the optical el -

20F E

. 15 Dhawan et al. 2014 =

. . 35F k! + J -

correlate with optical . & _
decline rate < Py
- Phase of secondary v -
maximum strongly 35 + H -
30F —=f |+ -

correlated Am, N N _
ZOE— + |+ ++ P, e —

o R

06 08 10 12 14 16 18 20




Correlation with optlcal colour
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Consistent picture emerging

« Second peak in the near-IR is the result of the recombination
of Fe++ to Fe+ (Kasen 2006)

— he predicted a later second
maximum for larger Ni masses

« Qptical colour evolution faster for objects with lower nickel
mass
(Kasen & Woosley 2007) o S
» Ejecta structure uniform RO
— late declines very similar e
> higher luminosity indicates a higher Ni mass
-> later secondary peak also indicates higher Ni mass

= Ni mass and (optical) light curve parameters correlate (Scalzo
et al. 2014)




Nickel masses directly?

» Correlate phase of second maximum with
observed nickel masses

— avoid ‘detour’ through optical light curve
shape parameter (Am,;)
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Absorption-free subsample

« Select SNe with s
E(B-V)<0.1 P

 Pseudo-bolometric

light curves
(UBVRIYJH)

L, (1043 erg s7)

Dhawan et al., in prep



Nickel masses

« Using a timing
parameter for nickel
masses
— completely

iIndependent on

reddening and
multiple light curves

» Explore different
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Summary

* Nickel seems the dominant parameter for
the light curves of SNe la
— phase of second maximum, start of uniform
B-V colour evolution (Lira law), optical light
curve shape (Am,;), luminosity of the late
decline phase
« Second maximum in the IR light curves
strong parameter for SN la
characterisation - simple way to measure
nickel mass



