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1. How is dust formed? 

DUST IN TYPE IIn SUPERNOVA 2005ip 
Ann-Sofie Bak Nielsen1 

1Dark Cosmology Centre, Niels Bohr Institute, University of Copenhagen; asbn@dark-cosmology.dk 

2. Method 

3. Method & Results 4. Results 

To examine dust formation, lines are fitted to the 
early light curves. The fits are then subtracted from 
the light curves, hereby calculating the extinction.  

Points on the extinction curves are selected at different times, 
and normalized to the V-band. The normalized extinction 
curves are shown below, as a function of the inverse 
wavelength.  

On the extinction curves it can be seen that the 
extinction becomes larger over time, but that it falls 
off in the i- and r-band, and around 150 days after 
discovery. This is where the light curves reach a 
constant level, and the linear fits stop describing the 
light curves.  

The reddening of light from the SN is now examined 
by looking at the colour excess, the reddening law, 
and hereby examine dust properties.  

The extinction is increasing over wavelength, but there are a 
few outlying points seen on the figure. Those originate from 
the Balmer lines, Hα in the r-band and Hβ in the g-band. This 
indicates that the light comes from a dense shell around the SN 
and not from the SN ejecta.  

RV  = 
ா(ି) E(B-V) = 𝐴𝐵 − 𝐴𝑉 

It is here seen,  that  𝑅 ≈ 3, which is similar to the 
value for the Milky Way. This indicates that the dust 
produced in this SN has the same grain size 
distribution as in the Milky Way. 
Further improvements on this project include 
analyzing the errors on the above curves, and a look 
at the dust compared to other known models for dust 
production. 
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Cosmic dust is produced in 
two different ways, either by 
asymptotic giant branch stars 
or supernovae (SNe). One type 
of supernovae that produce 
dust is the core-collapse SN 
(CCSN), which can be a type 
IIn SN. This type of SN is 
characterized by its mass loss 
before the SN explosion, 
which could be a cause for 
efficient dust formation.  
 
The SN2005ip is a type IIn SN, which is believed to have a 
luminous blue variable (LBV) as the progenitor star. The light 
curves for SN2005ip seems to fall off quickly after a period of 
45-50 days after discovery. This indicates a quick dust 
production, which may be formed in a dense shell around the 
SN. In this poster I calculate the extinction curves for SN2005ip. 
Extinction curves have never previously been calculated for 
type IIn supernovae. 

𝐴ఒ = 𝑙𝑖𝑔ℎ𝑡  𝑐𝑢𝑟𝑣𝑒 − 𝑓𝑖𝑡 
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