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Sources

● Work on SN light curves with E.Sorokina, 
P.Baklanov, M.Potashov, A.Tolstov, A.Dolgov, 
K.Nomoto, N.Tominaga, M.Tanaka, T.Moriya, 
Y.Kamiya

● Observations of SN2006gy, SN2009ip
● Theory of SNIIn (Nadyozhin,Grasberg,Chugai,

Woosley,Heger...)
● ArXiv.org: Blinnikov e'a 1207.6914 (JETPL), 

Potashov e'a 1212.6893 (MNRAS, accepted)



  



  

Basics for Cosmography



  

Thus, L is crucial



  

SNe Ia: More luminous are slower



  



  



  



  

and plot it changing parameters



  

Direct distance indicators are needed!



  



  



  



  



  



  

Expanding Photosphere Method (EPM)



  



  



  

Distance from EPM or SEAM

SEAM = Spectral-fitting Expanding 
Atmosphere Method. 

The distance D to the supernova is

D=R ph√ F ν(model )
F ν(observed )

if a reliable model flux F
ν
(model) at the SN

photosphere is compared with the detected flux 

F
ν
(observed).



  

EPM

In practice usually 

and, with some correction factors,

Corrections are needed for dilution and 
limb effects in brightness, ζ , and projection 
factor, relating true and spectral profile 
velocities, p. 

D=R ph√ π Bν(T c)

F ν(observed )

F ν(model )=π Bν(T c)



  



  

Free expansion of ejecta???



  

                                          SNIIn LCs

May be very 
long, but for us 
now only the 
rising part is 
interesting (not 
always 
discovered). 

● Figure from    
Stritzinger et al. 
ApJ (2012)



  

SN2009ip: high quality spectra
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Narrow/wide lines in SNeIIn



  

Red suppression in wide lines 



  

Blue suppression in wide lines 



  



  



  



  



  



  



  



  



  



  



  



  



  



  

Observations of SN2006gy 
 

We have adopted v = 5200 +/- 320 km/s from Smith e'a 2010 and 
A_R=1.3 +/- 0.25 mag following Agnoletto e'a 2009.



  



  

More accurate MC for 6 observed 
points



  

This gives

median D =  68.2 Mpc with 68% 
confidence interval  (-15,+19) Mpc

and  H_0 =  79 (-17,+23) km/s/Mpc.

The error is large due to uncertainty in 
reddening, so we take another example.



  

Light curve of SN2009ip



  

Prieto e'a, arXive:1210.3347  



  

SN2009ip: narrow and wide lines

0

2

4

6

8

10

12



  

Mauerhan et al., arXiv:1209.6320v4



  



  



  



  

Slice of MC for SN2009ip



  

Results for SN2009ip



  

Uncertainties and systematics



  



  



  



  

Models for SN2009ip

●    M
ej 

= 3.4 M


●    R
ej

 = 700 R


●   M
wind

 ~ 1.3 M


●

●

● E ~ 1 foe =1 Bethe

●

ρwind∝r
−2



  

Bolometric LCs for SN2009ip



  

 SN2009ip observations Prieto e'a



  

The same model, another opacity



  

X-ray observed by SWIFT

Swift/XRT back-
ground subtracted 
light curve. 

The light curve is in 
the  0.3-10 keV 
energy band

 Peak luminosity  
L~4d39 erg/sec (at the 
distance of 24 Mpc)



  

Model predictions (preliminary)



  

Model hydro-profiles @ 2 d



  

Model hydro-profiles @ 15 d



  

Models are far from perfect yet
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