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CC SNe: dust source?

Gall et al. 2014, 
Nature



Dust emission in SNe IIP

-Emission from the circumstellar dust

-Newly-formed dust in ejecta

and/or



CC SNe: dust source?

“Radiative transfer modelling reveals both≈1×10−5M of pre-
existing dust located ∼1016.7 cm away and up to ≈6 × 10−4M of 
newly formed dust.”

Andrews et al. 2016



Type IIP SNe

・Absorption lines of 
Halpha in spectra
・Progenitor is known 
as a red supergiant (8-
20MSun)
・Almost constant 
luminosity during 80-
120 days
・Rate: 60% of CC SNe

Hubble observations of SN 2008bk

Mattila et al. 2010
Disappearance of the progenitor -> single?

Smartt et al. 2009



CS emission lines in very early phase

Unexpected pre-SN activity

Yaron et al.2017, Nature Physics

Flash ionized feature at the early phase
-> presence of the CSM



CS signatures in low-luminosity SNe IIP

The mass loss rate of the CS material 
is 1.7x10-2 MSun/yr, which is even 
larger than that of VY CMa
(10-3 MSun/yr)

Nakaoka et al. 2018

Nakaoka et al. 2018

Light curves

Spectra
->emission lines come 
from the interaction of ejecta with CS

LL IIP SN 2016bkv



Circumstellar dust emission around a SN

Circumstellar dust emission was 
observed and it should be originated 
from the SD progenitor

LESSON : SN 2012dn is very peculiar -> difficulties in analysis
-> It is important to understand the optical and NIR properties for 
normal SNe.

Yamanaka et al. 2016, PASJ

SC SN Ia



OISTER

Origin of counterpart of 
GW, neutrino
Gamma-ray burst
Supernova

Scientific goals



ToO Observation

① cancel out the weather lisk
->Continuous observations is realized.
② Multi-mode / multi-band observations
-> Simultaneous optical/NIR data

Early observations w/ Kanata
ATEL/TNS
✔ closer than 20-50Mpc
✔ just after explosion

ToO

Our proposals are already accepted.



SN 2017eaw in NGC 6946 

Discovered at 12.8 mag on May 14. 
(One of the brightest SNe among  
decade)
Upper limit of 19 mag was obtained 
at 2 days before the discovery
-> Just after explosion 

host : NGC 6946 (5.5Mpc)
10 SNe were discovered up to 
date.



CO lines and red continuum 
emission in NIR spectra

CO emission lines and red continuum were observed.
1200-1400K -> carbon grain formation

Rho et al. 2018



Summary
NIR excesses are interpreted as dust emission, 
whose origin are discussed dust formation or the 
circumstellar dust.




