
SN Ia reddening

Measure individual color laws 

1. Intrinsic color variability with SN properties 

2. Measure the extinction assuming known SN colors
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Figure 1: Magnitude residuals with respect to the best fit cosmology for the SNe Ia from Amanullah et al. (2010) before 
correcting for the brightness-color relation.  The solid blue line show the empirically derived correction corresponding to 
RV = ΔMB/E(B-V), while the average Milky Way value is shown by the black dashed line.

HST UV range

Figure 2: The colour excesses for the four reddest SNe of the C19 sample have been averaged over time, and for each 
colour we form Aλ/AV = E(X-V)/(RV E(B-V)) + 1, where RV and E(B-V) are the fitted F99 parameters.  This figure both illustrates 
two significantly different reddening laws and how crucial the UV points are for distinguishing between them.   It should 
be noted that the effective wavelengths for all UV observations are shifted redwards due to a combination of red-leak tails
of the filters and the steepness of the reddened SED.



Reddening and spectral 
features

2

• Color law and ejecta velocity: HV 

intrinsically redder (Wang+ 2009, Foley+ 

2011) 

• Spectral features and intrinsic colors (e.g. 

Nordin+ 2011, Chotard+ 2011, Scolnic+ 

2014) 

• Similar spectra should have similar colors 

(Sasdelli+ 2016)

RV ~ 3

Sasdelli+ (2016)



Extinction law assuming 
known colors
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• Extinction using NIR as anchor 

• Low reddening sample (e.g. 

Folatelli+ 2010) 

• Mandel+ (2014), Burns+ (2014): 

Redder SNe prefer low RV 

• UV data reduces the uncertainty 

on RV with ~50% for E(B-V)~0.2

With HST UV data

a) b)

Is there a redder-lower RV effect?

SN 2012cg



Extinction from dust tracers
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• High-resolution spectroscopy, ISM 

lines Ca II, Na I D, K I, DIBs 

• Time-variability (e.g. Patat+ 2007, 

Sternberg+ 2014) and blueshift 

excess (Sternberg+ 2011, Maguire

+ 2013) 

• DIB 5780Å best tracer of extinction 

(Phillips+ 2013) 

• Get first epoch multi-epoch high 

resolution spectroscopy early


