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Supernova Cosmology Project
Perlmutter et al. (1998)
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Figure 2: Constraints on 2y and {14 expected from the proposed experiment compared to
current SN Ia constraints. This tignure shows the case of a closed universe.
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Theoretical Case for

Michael S. Turner
U. Chicago/Fermilab
12/1/99

&7 oomDinesaurs.com

*Strong Evidence for Dark Energy

*smooth energy component with large negative pressure

* The Dark Energy Problem

*don't have a clue to what it is, except that it involves fund physics

*SNe Ia Are the Best Probe

*most powerful approach to getting at the nature of the dark energy
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satellite overview

_Instruments:

* ~2 m aperture telescope
f Can reach very distant SNe.

* 1 square degree mosaic camera, 1 billion pixels
Efficiently studies large numbers of SNe.

* 3-channel spectroscopy, 0.3um -- 1.7um
Detailed analysis of each SN.

Satellite:

Dedicated instrument.
Designed to repeatedly observe an area of sky.
Essentially no moving parts.

4-year construction cycle.
3-year operation for experiment
(lifetime open-ended).
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Figure 3: SNAP constraint on parameters Qy and w compared to those of MAP and Planck
both with polarization information, and SDSS (MAP, Planck and SDSS constraints are from
[?]). Also shown are the present constraints using a total of 54 SN. All constraints are 1-o
and include statistical uncertainties only. A flat universe is assumed, and fiducial values of
the parameters are yy = 1 — Qgopr = 0.28, w = —~1, MAP and SDSS constraint regions
are obtained using a Fisher matrix analysis, while SNAP constraint is obtained using a
Meonte-Carlo simulation.
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RECONSTRUCTING w(z) w/D-REX

Am=0.15 per supernova
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Figure 1: The 68% confidence interval for the reconstructed potential assuming SNAP’s
data set (shaded area) and the original potential (heavy line). The quintessence potential
is Vo= W lexp(mp, /¢) — 1] with V5 = 1.3 x 107 [eV)* and Qguy = 0.52. The simulated
distance-redshift data were fit by a three-parameter Padé approximant. Note that, for the
reconstruction, no a prieri knowledge about the potential is needed.
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