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Why do we care?
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Color law and reddening law
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Taking intrinsic properties into account can give 
RV~3 (e.g. Chotard+11, Mandel+11, Scolnic+14, 
Sasdelli+16)
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Reddening of SN 2014J
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For the extinction of SN 2014J, see also e.g. Foley+, Brown+, Marion+ and Ashall+ (2014), 
Ratchet+, Graham+, Patat+, Johansson+ (2015), Maeda+ (2016)

R.A.+ (2014)

E(B � V ) ⇠ 1.4

RV ⇠ 1.4



ISM features towards 2014J
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Goobar+ (2014)
Phillips+ (2013) ⇒ AV~1.9



Circumstellar dust and low RV
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The exact variability of absorption lines due 
to ionisation is sensitive to the dust radius
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Time-varying Na I D

Circumstellar 
dust

Multiple scattering could give rise to 
low RV (e.g. Wang 2005, Goobar 2008, 
poster by Takashi Nagao)

Varying Na ID has been seen (Patat+ 07, 
Blondin+09, Simon+09, Dilday+12)
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Time-varying Na I D

SN 2013gh

r = 1019 cm

Na I D2



Circumstellar dust and low RV
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CS dust would give rise to time-evolution of 
the colour excess (e.g. Patat 2005, Wang 
2005, R.A & Goobar 2011)
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R.A+ (2015)Solid/dashed lines show the Fitzpatrick 
(1999)/CCM parametrisation

SN 2014J

No re-emission detected at mid-IR 
(Johansson+ 2013,2015)

CS dust is perhaps not the main 
explanation for steep extinction laws



SN Ia reddening with NUV
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7 SNe Ia with multiple epochs of HST near-UV photometry (R.A.+ 2015)

Fitted extinction law for data between -10 and +35 
days for the 4 most reddened objects

Not a fit!



RV using NUV-NIR data
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SN 2012cg

For moderately reddened SNe Ia NUV data can 
improve the derived uncertainties with >50% 

These are the SNe that end up on the Hubble 
Diagram



RV in the literature
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AV = RV×E(B-V) = 2

R.A.+ (2015)



Summary

■ The derived average color/reddening law will depend on the survey from 
which the SNe are discovered  

■ We observe a diversity in RV in the range RV=1.4–3 of individual SNe, 
although the exact distribution remains to be studied. We find SNe with 
significant reddening spanning the full RV=1.4–3 range. 

■ CS dust as an explanation for low-RV? 

■ Adding UV data improves the precision of measured RV with >50% for E(B-
V)~0.2 and allows to study the reddening laws 

■ Studying the distribution of reddening laws of SN Ia, preferably in the 
Hubble flow, and for different host galaxy environments is important for  
cosmology.
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