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ASASSN-15lh (artist impression)



  

Star formation (& SN) near the center of galaxies 

Kawakatu and Wada, ApJ, 2008

SN



Lau, R. M. et al. 2015

Example : SNR at Milky-way center



  

Other possibilities : TDE ?

Kawakatu and Wada, ApJ, 2008



  

TDEs and their hosts

 Hills 1975; Rees 1988; Mageshwaran & Mangalam 2015; Guillochon et al. 2013, 2014



  

Confusion in determining the nature of nuclear transients 

van Velzen et al. (2011)

ASAS-SN 15lh :

SLSN - Dong et al. Science, 2016
TDE - Leloudas et al. Nature, 2016

 SDSS multi-epoch imaging data (Stripe 82) 

 2 TDEs were found searching 2.5 M galaxies randomly.

 37 On-center objects where host is an AGN. 
  At least 10% of these AGN will be Seyfert galaxies and 
  hence a potential site to get nuclear-SNe. 

 Thus probability of getting SNe and TDEs in galaxy center
   is comparable to each other !



  

 An iPTF nuclear transient at z = 0.098 

Is it - AGN ? TDE ? SN ?



  

Optical properties : 



  

Is it an AGN ?

- Probably not !



  

TDE host



  

BPT diagram

Nature of the host 



  

Transient Spectra (with AGN emission lines)



  

Compare - spectra

with SN & TDE

SN TDE



  
  Radius and Temperature profiles are more similar to SLSNe rather than canonical TDEs



  



  

Compare -  colour 

ASASSN 14ae : a TDE 
 (Holoien et al. 2014)It is redder than other TDE 



  

As a TDE [TDEFit]

TDEFit (Guillochon et al. 2013, 2014)

 16 Free parameters !

M_smbh > 10^6 M_sun ; Spin > 0.9 ; M_star ~ 0.08 M_sun

There are nuclear objects which show properties similar to TDE and CCSNe.
We should find better technique to segregate them. 



                   A new class of nuclear transients at the centers of active galaxies 

Kankare et al., Nature, 2017



iPTF 14hls : an example of slowly evolving SN !

Archavi et al., Nature, 2017 



  Giant Meterwave Radio Telescope3.6m DOT

ASTROSAT

At present where India can contribute .... 



  

http://astrosat.iucaa.in/



  

3.6m Devasthal Optical Telescope (DOT)

Spectroscopic Night ~ 150
Photometric Night ~ 120

Detectors : Now Optical-NIR Imagers are operating
                    FOSC will be available from 2019 



  

Take-home messages :
 There are nuclear transients (e.g., ASASSN-15lh, PS1-

10adi) which show natures similar to both SNe and TDEs. 
High astrometric precision of Gaia will be extremely 
useful. 

 Theoretical predictions about the probable spectral 
signatures of TDEs and SNe are necessary to distinguish 
TDEs from SNe.

 Rapid follow-ups of the early evolutions of TDE and SNe 
in X-ray/UV and late radio observations are important to 
distinguish these objects on the basis of their 
observational signatures. Early discovery by Gaia and 
rapid follow-up by other telescopes like ASTROSAT will 
be extremely helpful.



Thanks

UVIT Image : NGC 2386

3.6m DOT Image : CRAB
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