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Expanding photosphere method

R. P. Kirshner and J. Kwan, Astrophys. J. 193, 27 (1974)
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EPM Spectral-fitting expanding 
atmosphere method

E. Baron, et al. Astrophys. J. Lett. 616, L91 (2004)
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SN 2006gy spectra

N. Smith, et al. Astrophys. J. 666, 1116 (2007)
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Circumstellar material (CSM)



SN 2006gy Hα profile

N. Smith, et al. Astrophys. J. 666, 1116 (2007)
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SN 2009ip LC

J. Mauerhan, et al. MNRAS 430, 1801 (2013)
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Shocks in SNe IIn

N. Chugai, et al. MNRAS 352, 1213 (2004)
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Observed L, T, R(t) of SN2006gy



‘Visible’ disk of SNIIn on declining    LC stage  
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Latest SN value

New PLANCK value

A. Riess, et al. ApJ 730, 119 (2011)



Conclusions

● SN IIn - may be primary distance 
indicators in cosmology

● We need more good observations 
and models (also in 3D)

● SEAM-like models are needed, not 
black-body


