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Supernovae

H0 from the Co-Discovery of GW170817

Weak Lensing & Clustering + BAO + BBN
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DES Collaboration et al. 2019

Bias-Corrected Hubble Diagram

329 Spectroscopically Confirmed SNe Ia



Preliminary RESULTS!             (flat wCDM)                   
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Flat wCDM

0.042 (STAT), 0.042 (SYST)

DES-SN3YR Results!
DES Collaboration et al. 2018



Flat w0waCDM
DES-SN3YR Results!

The most powerful constraint on  
dark energy per SN to date



DES Only Results From Combined Probes

DES Collaboration et al. 2018



Calibration of SN Surveys

Riess et al

Brout et al. 2019
DES has made an 
independent crosscheck of 
the SuperCal calibration 
used in Pantheon/SH0ES

Here PS1 also = Foundation



The Host Mass Step is not seen in DES
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The Host Mass Step is not seen in DES
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DES

We do see correlations with c, x1

Brout et al. 2018
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Removing/reducing the correction made  
in SH0ES would raise H0



DES Supernova Inverse Distance Ladder H0 Technique

Breaks degeneracy with peak intrinsic 
and H0 

Minimal assumptions about the  
underlying cosmological model. 

Polynomial cosmographic model. 

Gaussian prior on r_s = 147 +- 1 

H0 = 67.77+- 1.30 km/s/Mpc 

First done by Aubourg et al. 2015

Macaulay, Smith, Brout et al.

with Pantheon: Feeney et al. 2018



Macaulay, Smith, Brout et al.

DES Supernova Inverse Distance Ladder H0 Technique

First done by Aubourg et al. 2015
with Pantheon: Feeney et al. 2018



Supernovae

H0 from the Co-Discovery of GW170817

Weak Lensing & Clustering + BAO + BBN



Wong et al. 2019



DES Weak Lensing & Clustering + BAO +BBN

BAO Observable



DES Weak Lensing Contribution 
to the H0 Discussion

DES Collaboration 2018

(galaxy)
Low H0 independent of Planck!



DES Collaboration 2018

DES Weak Lensing Contribution 
to the H0 Discussion

Effective to swapping out Lyα BAO 

to break degeneracy with OM

(galaxy)

Addison et al 2018

Low H0 independent of Planck!

Lyα BAO



Supernovae

H0 from the Co-Discovery of GW170817

Weak Lensing & Clustering + BAO + BBN



LIGO

DES-GW
Soares-Santos et al 2017

Marcelle Soares Santos



LIGO

DES-GW
Soares-Santos et al 2017

Marcelle Soares Santos



The First Standard Siren

Precision of this LIGO distance 
estimate is limited by the peculiar 
velocity and by the degeneracy 
with inclination of the system.



LIGO Distance Estimates Degeneracies 
Broken By Kilonova Modeling

Kasen
Metzger & Berger (2012)

Guidorzi, Margutti, Brout et al. 2017



H0 From LIGO, DES, and KN Modeling

Guidorzi, Margutti, Brout et al. 2017

Show preference for 
15deg opening (blue)

All modeling shows 
preference for off axis 
viewing

Off axis viewing leads 
to lower estimates of 
distance -> higher H0



Forecast

Kilonovae:

Last season’s event was close and bright, the majority of 
future events will be further & fainter. DECam remains 
the most powerful Kilonova discovery tool in the 
southern hemisphere.

Potentially a few more this year with doubling of LIGO 
sensitivity.

Supernovae:

DES 5 Year Dataset of ~2500 Type Ia SNe will double all 
currently available SN.

A strong tool to study SN environment dependencies and 
physics.

Other Probes:

DES 3YR WL, Clusters, BAO, coming “soon”

Summary: The future of DECam is exciting!



Thank You
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