
Johannes Kepler’s original drawing from “de stella nova” (1606) 

SN 1604! 



¡  ~100 deg2 FOV 
¡  2K x 1K CCDs 
¡  4”/pixel 
¡  Exquisite light 

curves! 
¡  1 min + 30 min 

cadences 
¡  Only selected pixels 

downloaded! 

The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If the red x still 
appears, you may have to delete the image and then insert it again.

Not only Planets!!  
¡  SN Ia: early light curve 
¡  Core-collapse SN: shock breakout, 

cooling envelope, CSM interactions 
¡  Exotic transients 

See Gaston Folatelli and 
Francisco Foerster talk 

See Session 8 Friday 







¡  From the Ground: 
difficult to get early 
lightcurves 

¡  High precision 
photometry difficult 
(seeing, clouds, etc) 

¡  SN Ia single-
degenerate channel 
§  Shock signature depends 

on viewing angle and 
companion mass (radius) 

Kasen 2010: shock light curves 
(B-band) added to normal SN Ia  
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Olling+ 2015, Nature 
Armin Rest, STScI 

¡  3 SN Ia in first 
Kepler mission 

¡  No 
spectroscopy! 

¡  2 out of 3 SN Ia 
have high S/N 

¡  None show any 
excess flux! 

¡  Favors DD 
model 



Discovered by ASAS-SN, Shappee+18, in press 
¡  SN 2018oh/ASAS-

SN18bt discovered by 
ASAS-SN (Brown+18) 

¡  UGC 4780 (49 Mpc) 
¡  SN Ia @ z=0.011 

Armin Rest, STScI 



¡  SN 2018oh/ASAS-
SN18bt discovered by 
ASAS-SN (Brown+18) 

¡  UGC 4780 (49 Mpc) 
¡  SN Ia @ z=0.011 
¡  Properties (Li+18): 

§  Normal SN Ia  
§  Δm15(B)=0.96 
§  Bluer B-V 
§  Persistent Carbon 

absorption (up to 3 weeks 
after peak): unburned 
carbon  

Li+18, in press. 

Armin Rest, STScI 



Dimitriadis+18, in press 

Armin Rest, STScI 

Dimitriadis+18, in press 



¡  Collision w/ binary 
companion? 

¡  56Ni distribution? 

¡  CSM interaction? 
¡  Double-Detonation? 

Dimitriadis+18, in press Shappee+18, in press 



¡  Collision w/ binary 
companion? 

¡  56Ni distribution? 

¡  CSM interaction? 
¡  Double-Detonation? 

Dimitriadis+18, in press Shappee+18, in press 





Garnavich+16 
Tucker+18, in prep. 

Armin Rest, STScI 



¡  SN IIP light curves 
¡  Rabinak & 

Waxman 2011 red 
supergiant models 

¡  KSN 2011a shows 
excess flux: 
interaction with 
stellar wind? 

¡  Rubin & Gal-Yam 
2016 with newer 
theoretical models 
§  KSN 2011a BSG 

with RS=10 Rsolar 
§  KSN 2011d RSG 

with RS=150 Rsolar 

Garnavich+16 
Armin Rest, STScI 



¡  KSN 2011d 
shows 5sigma 
excess flux at 
t~0 

¡  Agrees with 
theoretical 
predictions of 
IIP shock 
break out. 

Garnavich+16 



peak 

-21 days -2 month 

+14 days 



Rest+18 

¡  Possible explosion 
mechanisms 
§  Radioactive decay  
§  .Ia model 
§  Kilonova 
§  Central engine 

(magnetar or accreting 
black hole) 

§  Shock-breakout into 
CSM shell 

Armin Rest, STScI 



¡  85% of the sky in 
main mission  

¡  2400 deg2 FOV 
¡  Precision 

§  1 mmag   @ T=12 
§  10 mmag @ T=15 
§  0.05 mag @ T=17 
 



¡  Kepler Telescope amazing for SN light curves and 
other transients 

¡  SN Ia  
§  SN 2018oh shows excess flux! 
§  Sample of ~ 10-15 more SN Ia 

¡  SN IIP 
§  Early light curves show interaction with stellar wind and 

shock break-out! 
¡  SN IIb 

§  Shock break-out constrains radius of progenitor! 
¡  Exotic transients: 

§  KSN 2015K: Fast transient.  
§  AT 2018qb & AT 2018dzv: nuclear transients. TDE? 

Changing Look QSO? 
¡  More to Come!! 

Armin Rest, STScI 


