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Rationale for this talk...

● Normal supernovae are boring1!
● There are still objects we fundamentally do not 

understand, and parameter space which is unexplored.
● Science drivers must inform survey strategy (cf. 

Massimo's talk).
● ...detector / classification techniques (along with issues 

such as changing onboard detection parameters).
● ....and followup requirements.

1Not a quote!



  

Overview

● Interacting transients
– aka. LBV outbursts, SN 

impostors

● Ia-CSM
– Thermonuclear SNe with 

circumstellar material

● Superluminous 
Supernovae

From Smartt, Valenti, MF+ 2015, based on Kulkarni & Kasliwal
(There are many more classes of objects that I 
could mention here, .Ia SNe, Ibn, LRNe...) 



  

Interacting transients
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“SN impostors” (n~30)



  

Type IIn SNe and SN impostors

Type IIn SN
● Terminal core-collapse

● Ni-powered tail phase

● Ejects products of 
nucleosynthesis

SN impostor 
● Non-terminal outburst

● No Ni-powered tail phase

● No products of 
nucleosynthesis in ejecta

What powers the eruptive mass loss?



  

HST image of the
site of SN 2009ip

Foley et al. (2010)

M_F606W = -10.3



  MF+ 2013,2015

n~4



  MF+ 2013,2015

Is this a SN?

What powers this?

How does the star know 
to do this before this?

n~4



  

Ia-CSM

Circumstellar Medium



  

SNe Ia-CSM (n~15)
Dilday+ 2012, Science

Blue spectra – “normal” SN Ia 
Black spectra - interacting SN Ia



  

SNe Ia-CSM

No change in spectra over ~1 yr, 
despite factor 100 change in relative 
flux contribution of underlying SN Ia

For some “Ia-CSM”, the 
energy requirements 
(intergrated bolometric 
LC) are uncomfortably 
high.

Inserra, MF+ 2015



  

SNe Ia-CSM

No change in spectra over ~1 yr, 
despite factor 100 change in relative 
flux contribution of underlying SN Ia

For some “Ia-CSM”, the 
energy requirements 
(intergrated bolometric 
LC) are uncomfortably 
high.

Inserra, MF+ 2015

Are all “Ia-CSM-like” SNe really powered by SNe Ia?
What sort of progenitor system gives rise to a 

WD and ~few solar masses of CSM?



  

Super-Luminous SNe
(aka. SLSN-Ic, SLSNe, SN 2010gx-like...)



  

SLSNe (n~30)

Factor ~10 – 100 
brighter than regular 
core-collapse

Inserra+ 2013

Not powered by 56Ni! 
(cannot get self-consistent 
Ni and ejecta masses)

If we could standardise them, 
could they be used for 
cosmology...?



  

SLSNe

● Powered by energy input from spindown of young 
magnetar (but see recent result by ASAS-SN; Dong+ 
2015)? CSM interaction? Something more exotic.

● Seem to prefer dwarf, low-Z, high sSFR hosts (but not 
exclusively) – also why not found earlier!

ASASSN-15lh (Dong+ 2015)

     RARE!
(10-4 of SN rate by volume)

● Also other SLSNe 
classes, some 
interaction dominated, 
some claimed PISN 
Sne...



  

Some thoughts...

There is value in doing extragalactic transient surveys to find individual objects (and not just 
large samples)!

● General
– Detectors need to be agnostic to types of transients (as far as possible).

● Impostors
– Archival value of Gaia key – can go back and look for pre-outbursts, eruptions before a SN.

– Require higher resolution (~100 km/s) spectroscopy. Is this a gap in our capabilities?

● Ia-CSM
– Spectrophotometric coverage to late times. Need a large sample of SNe that have high S/N followup 

spectra (or monitoring) to find a few of these objects.

● SLSNe
– Multi-season lightcurves for slowly evolving objects (have been missed by ground based surveys due to 

season effects)

– Must make sure we are not biased against unusual environments.

mf@ast.cam.ac.uk


