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Current Work Packages�

Recent Past �
�
•  SNe IIn �
    2005ip/2006jd Stritzinger et al. 2012 �
    Sample paper Taddia, MS.,  et al. 2013�
•  SN 2008J CSM/Type Ia: Taddia, MS., et al. 2012�

Current �
    �
•  Near-IR K-corrections (Let’s bury this project!)�
•  CSP Type Ibc SN sample  �
•  The faint and fast SN 2010ae�
�
�



Type IIP Supernovae: results are coming…�

Anderson et al., submitted�

•  116 V-band light curves�

•  Mean MV=-16.7 σ=1.01 �

•  Brighter the SN, the 
faster its decline at all 
p h a s e s  ( l i n e a r 
correlation)�

•  Range in plateau time-
scales�

•  Type IIL SN are either 
v e r y ra re o r n o n -
existent! �

�



•  CSP-I NIR spectroscopy sample of ~100 spectra 2/3 reduced�
à  This includes All VLT & Sofi data (SOAR+OSIRIS is left)�

•  All CSP-II VLT NIR spectra are reduced (20hrs)�

News Flash 



Bridging the Gap �

Kasliwal et al. 2010�





Summary of SNe Iax (2002cx-like)�

•  Bizarre & Coarsely similar to normal SNe Ia�
•  Significant range in luminosity (-18.5 < M < -14 mag)�
  à small 56Ni content, and do not really obey a LWR �
•  NIR bands peak well after optical bands �
•  No secondary maximum in the NIR �
•  Hot spectra with low velocities�
•  Small inferred ejected mass ≤ 0.5 M¤ �
•  Late phase spectra are just odd, not truly nebular! �

•  Tend to occur in late-time galaxies, low metallicity?�
•  1/3 of the overall SNe Ia rate (Foley et al. 2013)�



SN 2008ha the first extreme faint 
and fast SN Iax �

Foley et al. 2009; �
see also Valenti et al. (2009) �

Foley et al. (2013) �



Supernova 2010ae�
•  Discovered by CHASE within a week of explosion (Pignata et al. 

2010)



•  Classified as a bright SN, but soon after realized it to be a low-
luminosity 2002cx-like





Optical and Near-IR Light Curves�

•  NIR bands peak ≈ 7 
days after the optical�



Reddening is poorly constrained�

•  NaID1 = 0.74±0.06 Å; �
   NaID2 = 0.58±0.06 Å �
 �
•  Galactic Na I and EBV relations �
    imply EBVhost=0.45 mag �
�
•  Combined with Milky Way gives�
    EBVtot=0.62±0.42 mag �
�
•  Choice a range from MW to �
   moderate to total�



Abs. Mag. vs. dm15�



SEDs & UVOIR LC analysis�

Arnett’s equations give: �
•  56Ni content ≈0.003-0.007 M¤ �
•  Ejecta Mass ≈0.3-0.6 M¤ 

•  EK  ≈0.04-0.30x1049 erg �



Optical Spectroscopy�



NIR Spectra �



Spectral comparison to SN 2008ha�



ID of spectral features I. �

via SYNAPPS�



ID of spectral features II. �

via SYNAPPS�



Optical and NIR Line Velocities�



Late phase VLT spectrum�

•  No Fe III/Fe II �

•  No Oxygen �

•  Prevalent Ca lines �

•  Like 2002cx, but �
   not exactly �



What does late phase spectrum reveal?�

•  No stable Ni (like 2002cx and unlike 2008ge)�
•  No appreciable velocity offsets for [Fe II], [Ca II], Ca NIR tripet�
•  Prevalent [Ca II] and Ca  lines, unlike 2002cx�
•  Ejecta of SN2010ae  is a factor of 4 less than 2002cx, or several 

1000 K less hot �
•  Diversity in stable Ni (+Fe) could be either consistent or not �
    with failed-deflagration?  �

Foley et al. (2013)�



New Insight from NIR spectroscopy�

•  C o I I f e at u r e s a r e 
ubiquitous to SN Iax �

�
•  Smaller velocities �

à less blending �
à more prevalent features! �

•  Faint and fast objects are 
linked to the brighter end 
of the SN Iax distribution �



Present findings�
•  SN 2008ha is NOW not alone�

•  Both faint and fast SN Iax are located in a LMC-like 
metallicity environment �

•  Narrow FWHM=50 km/s Helium lines are observed in 
SN2010ae (Mark will dictate!)�

•  Modeling of exploding WDs leaving a bound remnant may 
explain the brighter objects, but problems to reconcile with 
the low Ni yields of the faintest objects (Kromer et al. 2013, 
Fink et al. 2013)�

•  vph, optical and NIR require 60% difference in SYNAPPS? �




