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Cosmology SN Light Curves 



Kepler 

Transiting planets around bright 
stars 
 
105 sq. degree field in Cygnus 
 
~100K targets ( ~3k GO) 
 
1 min + 30 min cadences 
 
Only selected pixels downloaded 
 
Monitored 500 galaxies 



SN with Kepler  
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6 SN from 2010 - 2012 
 
3 Ia’s (Olling+, 2015, Nature) 
 
2 II-P (Tucker+, in prep) 
 
1  IIn/Ia-csm  (Garnavich+, in 
prep) 
 
Z=0.05 – 0.144 
 
4000 data points per SN 
 

Olling+ 2015, Nature 



Signs of the Donor Star 

The donor star interferes with 
the ejecta from the explosion  
 
t < ~5 days in B band for a Red 
Giant shows a significant bump 
 
Optical bands only suffer a 
slight modification to their 
light curve rise time, at very 
early times 

Kasen (2010) 



Type Ia SN with Kepler 

Olling+ 2015, Nature 



Kepler Cosmology 

Olling+ 2015, Nature 





K2 Fields 

Kepler 
1  



Campaign 5 

2800 Galaxies 
 
 
26 April – 11 July 2015 



Fast and Faint 

Image Credit :  
Mansi Kasliwal 

KEGS 



Active Galactic Nuclei 
The Astrophysical Journal Letters, 743:L12 (6pp), 2011 December 10 Mushotzky et al.
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Figure 2. (a) Q6–Q8 light curves for four variable Kepler AGNs. A 1% bar is shown for scale. Q8 data were not obtained for KA 1858 + 48 because it fell on the
defective Module 3. Kepler observations of KA 1904 + 37 did not begin until Q7. Arbitrary offsets have been applied to match light curves across quarterly transitions
(the dotted lines at TJD ∼ 462 and 552). Note the 16 day gap due to a safe-mode event at the beginning of Q8; this makes the offset for that quarter highly uncertain.
Note also that light curves occasionally show ∼1% discontinuities immediately following monthly data downloads or safe-mode events (e.g., TJD ∼ 568 and 586 in
KA 1925 + 50, and TJD ∼ 432 in Zw 229−15 and KA 1858 + 48) due to thermally induced focus changes. (b) Same as panel (a) but for the Zw 229−15 Q4 data.

et al. (2003), we derived err_ind = sqrt(⟨err2⟩/⟨flux⟩2) from the
PSD, given in Column 5. This reduces to the same quantity
(⟨err⟩/⟨flux⟩) in the limit of small fluctuations in the fluxes and
errors, as is the case with these data. The errors derived from

the PSD analysis are typically ∼25% larger than the quoted
light curve errors. This indicates that the quoted errors are
slightly underestimated and that no other source of systematics
dominates the quoted errors.
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Mushotzky+11 

~3% of galaxies low level 
AGN 
 
Sensitivity ~0.01% 
 
Aiming to find 300 – 500 new 
AGN 
 



Quasars 

Known QSO z-0.203 
 
BL Lac 
 
Variability ~ 1% 



KEGS Plan + Goals 

2 – 3 Fields per year (Galactic Cap Fields), 3-5K galaxies per field 
 
3 – 10 SN per field, SN Shock break-out  + subtle features 
 
Fast, faint transients 
 
AGN, QSO’s 
 
Improving cosmological samples 
 
Need Ground Based Follow-up to type objects 
 
Talk to me, Armin or Dan if you’re thirsty for data and want some KEGS 
 


