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Peak luminosity
o = 0.6 mag

Peak absolute mag
V = -19.5 mag!

Detectable at high
redshifts

Kowal 1968
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As shown earlier, the observed dispersion in the
maximum magnitudes of supernovae of type I is about
06, and the intrinsic dispersion should be even smaller.
It is obvious, therefore, that these supernovae could
be exceedingly useful indicators of distance. It should
be possible to obtain average supernova magnitudes

In clusters of galaxies to an accuracy of 0.1 or 0.2 mag,
which corresponds to accuracies of 59 to 109 in the
distances. The main problem now is one of calibration.
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Luminous
supernovae
have slower
light curves
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o = 0.18 mag
(9% in distance)

Constraints on
nature of dark
energy:

=1 +0.08
(stat + sys)

Equal stat and
SyS errors
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Supernova Explosions, an Analogy
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Receding Photosphere

Velocity

Velocity
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. Il\Iorm'al SI\}e Ia '
. ' 91T-like SNe Ia
S1 1116355 - - - - 91bg-like SNe Ia
81B (Branch et al. 1983)
02bo (Benetti et al. 2004)
02d; (Pignata et al. 2008)
02er (Kotak et al. 2005) -
04dt (Altivilla et al. 2007) 4
06X (W08a, Yamanaka et al. 2009)-
07gi (Zhang et al. in prep.) —
83G (B05) O 84A (B0S) -
02cd (S09) <> 97bp (BO5, S09) -
97do(M08) W 98dk (MO08) -

99cl (M0S) @ 00fa (MOS)
02bf(S09) = 07le (S09)
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Wang et al. 2009
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Benetti et al. 2005
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High Velocity ;
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® High-velocity SNe Ia
B Normal SNe la
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m Normal SNe Ia
® High—Velocity SNe Ia
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m Normal SNe Ia
® High—Velocity SNe Ia
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m Normal SNe Ia
® High—Velocity SNe Ia
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—— Line opacity
— — Electron scattering opacity
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m Normal SNe Ia
® High—Velocity SNe Ia
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p=-0.38=0.17
P(p > 0) = 0.037

Low velocity
High velocity

Marginal Posterior PDF

7
m
—
o
O
@)
c
(¢))
et
©
o
o
<
X
©
(O]
o

|‘I!|'||n’w .2 |

\|||> |

= = ”J”'M'
3

20) 40 6O 80

. , 0
Time (days since peak) -8 -10 -12 -14 -16 -1 -05 0 0.5 1

Sill vel Corr( Peak Intr. B-V, Si Il vel)
Sanders et al., in prep. Mandel et al., in prep.

Friday, September 2, 2011



Previous SN la distances are biased

If average color/velocity shifts with
redshift, cosmology measurements
are biased

Future SN cosmology surveys

(DES, LSST, WFIRST)
may need spectroscopy
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Looking for a new improvement for
two decades

Higher velocity supernovae are

Color used to determine amount of
dust and distance

Measuring velocity (standardizing the
crayon) reduces bias and scatter ==
more accurate and precise distances
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