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Supernovae and
Cosmology

The accurate distances
provided by type la
supernovae have:

Y Narrowed uncertainty
of the Hubble Constant

Y Shown evidence for a
low matter density

Y Shown the universe is
accelerating driven by
a adark energy 0

Y Narrowed the range
of the DE equation of
state
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Garnavich, Jha et al. 1998

High—2 Supernova Search Team
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Supernova Samples:

low-z: Calan-Tololo, CfA, KAIT, SNFactory, PTF +SkyMapper
mid-z: SDSS-II

hi-z: SCP, High-z, SNLS, Pan-STARRS +DES +LSST
very-hi-z;: GOODS, CANDELS +WFIRST
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CANDELS, z=1.91 Jones et al. 2013 (ApJ accepted)
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Other SNla Science B e
iy v P + . ++ ‘+
Y Bulk motion i inconsistent with LCDM? PP IY A
Need better distribution of SNla D A i
(e.g. Rathaus et al. 2013) O s -
0.5 pr = T
Y Weak lensing i SNla brightness dispersion T
and peak offset is a probe of matter p(w)*° F 1
distribution. (e.g. Wang et al. 2005) ZT

Y Strong lensing i Behind galaxy clusters or e s

in the field. [ e NI

N ey

Quimby et al. (2013) claims a z=1.4 M

supernova magnified by a factor of 20 Ly VI

with no detected lens! ! Wﬂ" AT
Pan-STARRS-10AFX (Chornock et al. 2013, new \' il

super-l umi nous supernovaénot a | €7 1L T




Type la SN Are NOT Standard Candles

Peak brightness varies by more

A SN 1998bu than a factor of 6
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But peak brightness is strongly correlated
with light curve width.
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Rise and Fall are Different

SDSS-II Hayden et al. 2010




