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Supernova Cosmology Project
Perimutter ef al. (1998)
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Supernova Cosmology Project

Best fit age of universe: t,=14.5%21 (0.63/h) Gyr
Best fit in flat universe: t, =149+ 1 (0.63/h) Gyr



14 Supernovae from High-z Supernova Search Team
ernovae from Supernova Cosmology Project

Reiss et al. (1998)
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Supernova Cosmology Project
Perimutter et al. (1998)
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Supernova Cosmology Project
Perimutter et al. (1998)
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CMB with
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Bahcall & Fan 98a, 98b

Cluster
Evolution




The "Cosmic Triangle"
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Supernova Cosmology Project
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Type la Supernovae
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* Malmquist bias

@

=>+ Extinction in SN-host galaxy or our Galaxy.

w' &

Evolution o.ﬁ dus+ 'S

=>e Evolution of SNe Ia

X . metolicit .
bhlp’ n i ::uc\)ent"’-t:}s/r“s } ? Ca/l‘br‘a‘l‘aéé ?

* [ ocal Hubble bubble
Kim et o) (ApJ 199¢)
Kiess et al ((99%)

* Gravitational Lensing
Frieman (Commen'l'a' Ap (29¢)
Wambsjans et al (1946)

Kantowsk et al ((774)
Holt § Wald (199%)



Color-Excess Distributions
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tra are a “CAT Scan” of the Supernova
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Supernova Cosmology Project
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Supernova 1997ap at z=0.83

Perimutter, et al., Nature (1998)
Supemwa Cnsm slogy Project
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“Nearby” Type Ia

SN 19930 .

SN 19Ty
it o e GRS

Flux (in arbitrary units)

..........

5000 6000 7000 8000
Wavelength Redshifted to z=0.83
(Angstroms)
Note: -4 days (before} max observer frame = -2 days rest frame




Normalized B-band Flux

1.2

1.0

0.8

0.6

0.4

0.2

Lightcurves Match between
Low-Redshift and High-Redshift
Type la Supernova

Goldhaber et al (1998)

Supernova Cosmology Project

Rest-frame days from peak
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) o Low Redshift z<0.1] i
— Calan/Tolole Supernova Survey
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) =(0.28,0.72)

Stat;stical
\/ hlgh-redshlft SNe 0. 05

1" low-redshift SNe
Total

dust that reddens
Rp(z=0.5) < 2 Rg(today)

ﬁ evolving grey dust
,_?
W]

<] SN la evolution
prog mass/metallicity/C-O/..

[\ K-correction uncertainty < 0.02

including zero-points

Total 0.05
identified entities/processes

of sensitivity to

]~ Width-Luminosity Relation < 0.03
\d" Non-SN la contamination < 0.05
] Galactic Extinction Model < 0.04

o *

&

b Gravitational Lensing < 0.08 Perimutter et a/. (1998)
by clumped mass astro-ph/9812133




No Stretch Correction

Bias with One-Sided
De-reddening Method
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Low-Redshift/High-Redshift
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New ""Nearby' Supernova Search
Find and study ~60 SNe at z < 0.1 in ~3 years.

¢ %

etermine intrinsic luminosity function of SNe la.

« Study relationships between lightcurve timescale,
spectral features, luminosity, etc. as function
of progenitor environment.

« UBVRI lightcurves beginning well before maximum.

« Spectral time series (to improve/test K corrections).

« Study search-selection effects in nearby samples.

February/March 1999 Search Telescopes Ia 1I/1

EROS ~450 sq. deg. 11
in Chile 1 meter

Mosaic (8K x 8K) Camera ~175sq.deg. 6
on Kitt Peak 0.9 meter

NEAT ~425sq.deg. 3
on Haleakala, Maui

Yale/QUEST ~140sq.deg. O
Venezuela Schmidt

Spacewatch (2K x 2K) ~150sq.deg. 3
on Kitt Peak

2

2

0

0
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Recognizing
Intergalactic Grey Dust
Using SNe at Redshifts > 1

York et al.
Supernova Cosmology Project
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If future results were to narrow in on current best fit...

Possible Future:

Current 42 SNe
Perimutter et al 1998
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LBNL CCD Technology

High quantum efficiency from near UV to near IR

No thinning, no fringing.
High yield.
Radiation hard.
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Baseline One-Year Sample

N Dark
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Observer
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Supernova Cosmology Project
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Supernova Cosmology Project: selected publications

Wide-field search plan.
for high-redshift SNe.

First high-redshift
SN caught near peak
(SN 1992bi).

"Batch"” technique for
scheduled discovery of
multiple SNe on the rise.

& "Stretch-factor"
lightcurve parameterization,

"Cross-filter" K correction
limits uncertainty.

Proposal to

separate Qg and A using

SNe at a range of redshifts.

Rates of high-redshift SNe
& search efficiency study.

Results from first 7 SNe

& techniques for full analysis
of Oz, A, and statistical and
systematic uncertainties.

First scheduled

HST observation of SN

& demo of 2 — A
separation suggests low-ps.

Evidence for A > 0.

Automated supernova discoveries: Status
of the Berkeley project. Pennypacker
etal, In Particle Astmphys:cs
(Berkeley, 1988), ed. Norman, 1989.

A supernova at z=0.458 and implications for
measuring the cosmological deceleration.

Perlmutter et al,
Ap.J.Lett. 440,141, 1995. astro-ph/9505023

Scheduled discoveries of 7+ high-redshift
supernovae. Perlmutter et al,
In Thermonuclear Supernovae,
(Aiguablava, June 1995), eds.Ruiz-Lapuente,
Canal, Isern, 1997. astro-ph/9602122

A generalized K correction for type Ia
supernovae. Kim, Goobar, & Perlmutter
PA.S.E., 108, 190, 1996. astro-ph/9505024

Feasibility of measuring the cosmological
constant A and mass density Q using
supernovae. Goobar & Perimutter,

Ap. J., 450, 14, 1995.  astro-ph/8505022

The t):xe Ia supernova rate at z= 0.4, Painetal,
p. J., 473, 356, 1996.  astro-ph/9602125

Measurements of the cosmological parameters
Q and A from the first seven supernovae
at z> 0.35. Perlmutter et al,
Ap. J., 483, 565,1997. astro-ph/9608192

Discovery of a supernova explosion at half
the age of the universe. Perlmutter et al,
Nature, 391, 51, 1998. astro-ph/8712212

Cosmology from type la supernovae. AAS
meeting presentation ( Washington,
January 1998). astro-ph/8812473

Measurements of €2 and A from 42 high-redshift
supernovae. Perlmutter et al,
Ap. J., 516, (in press) ‘astro-ph/9812133



