
Ugh I’m gonna be 
sick. The r-process 

was a much 
smoother ride.

Woo! This 
one never 
gets old!

and Events in the 
Current Transient Landscape
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The Coincidence 

Problem

The Cosmological 

Constant Problem
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Why now?
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σ = 0.44 mag

σ = 0.18 mag

Jha et al. 2007



SNe dimming 
with redshift

Photometric 
error alone 

cannot account 
for scatter

Scolnic et al. 2017

Inhomogeneous 
low-z dataset
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Explosion Physics

Scolnic et al. 2017

Foley et al. 2018
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Individual Spectra

Signal

Heterogeneous

Wavelength Coverage

Spectral Features





4972 SpectraN = 784 SNe

Siebert et al. in prep



Siebert et al. in prep



N = 308 SNe 3453 Spectra

• Subsample requirements

• Phase estimate

• Host extinction estimate from 

light curve fit

Siebert et al. in prep
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-1 < t < +1

Average 
properties

97 Spectra

1σ error
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5800 Å 

6150 Å 

R(Si II)
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Sa – Sd/Irr

E – S0a

R(Si) = 0.21

R(Si) = 0.35

Siebert et al. in prep
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Sa – Sd/Irr

E – S0a



Luminosity Difference
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Sa – Sd/Irr
E – S0a

Sa – Sd/Irr
E – S0a

Brighter SNe Fainter SNe

Siebert et al. in prep

∆m15 ~ 0.94 ∆m15 ~ 1.32

Maximum Light



• Open source relational database for SNe Ia

• Large amount of useful metadata

• Composite spectra are useful tools

• Reproduce known correlations

• Investigate more parameters

• Hubble residuals, velocity, color, 

carbon presence, etc.

• Add more data

• Foundation sample

• Other transient classes

• Sub-classification

• Light echoes

Foley et al. 2018

Rest et al. 2014





Abbott et al. 2017
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BILLIONS AND BILLIONS 
MORE!
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+0.5 Days+4.5 Days
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Shappee et al. 2017



fSSS17a ≤ 0.16 * total SN rate 
(90% confidence)

Need 2 detections

58 SNe since 2008

Difficulty of observing

~15 Mpc

How constraining are past SN surveys?

Siebert et al. 2017



Pchance ≤ fSSS17a x RLVC x tnd ≤ 9 x 10-6 at 90% confidence

40 ± 7 Mpc in 31 deg2

tnd ~ 2 days

RLVC ~ 0.01 SNe yr-1

Coulter et al. 2017



Mr-p≤ 1.1x106 M⊙Mr-p = 1.1     x105 M⊙

r-process in the Milky Way

+2.3

-0.9

≤ 0.19 per century in the MW0.018       per century in the MW

Rate of “SSS17a-like” 
events

1.5    x103 Gpc-3 yr-1+3.2
-1.2

LVC

≤ 1.6x104 Gpc-3 yr-1

mr-p ≈ 0.06 M⊙ per “SSS17a-like event”

+0.038

-0.014

Kilpatrick et al. 2017

Mr-p ≈ 104 M⊙ Kafle et al. 2014

Grevesse et al. 2007



Scolnic et al. 2017

8.3 KNe (5 yrs) 10.6 KNe (5 yrs)

69 KNe (10 yrs)

5.5 KNe (10 yrs)

16.0 Kne (2 yrs)High Cadence / Shallow Low Cadence / Deep

LVC: 1-90, O3 (0.75 yrs)




