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using theoretical modeling we understand best. As seen in Fig. 1, there is only a factor of three to be
gained from the linear regime by obtaining more objects than DESI at z = 1. However, there will remain
an enormous amount of information lurking at higher redshifts.

Figure 2. Projected improvement (note the log scale) in constraints on parameters of dark energy (the

Figure of Merit is inversely proportional to the allowed region in the w,w0
plane and � parametrizes the

rate at which structure grows); inflation (curvature ⌦k and running ↵); and neutrinos. The blue bar shows

projected improvement over current constraints expected from the Stage IV experiments DESI and LSST,

and the red bar shows improvements over current from a Stage V survey, indicating that there will still be

large potential gains left even after the Stage IV surveys, DESI and LSST. Details: Current constraints vary
depending on which datasets are used. The current constraints used here come from a projection of Planck
and BOSS data and are roughly equivalent to those in the Planck cosmological parameter paper. Projections
for Stage IV assume Planck + DESI + LSST going out to scales k = 0.2 h Mpc�1. The projections for Stage
V assume spectra for LSST galaxies and include information out to k = 0.5 h Mpc�1.

Figure 2 shows the potential of new surveys to discover new physics. We plot improvements in the parameter
constraints going from current constraints to Stage IV dark energy experiments and then beyond to a Stage
V experiment. This hypothetical experiment assumes big, but not irrational, improvements in modeling the
large scale structure in the weakly nonlinear regime, but the projections should be taken not as accurate
forecasts for any of the more concrete proposals that we advocate later in this report, but simply as a
reflection on the amount of information that remains to be mined in the next few decades.

Even after the currently planned surveys finish operating, we can make revolutionary
discoveries with future surveys; one indication of the power of these surveys is the projected
order of magnitude improvements in parameter space.

4 Extracting the Information

Section 3 illustrated that, even after DESI and LSST, there will remain an enormous amount of information
left in the sky. Here we mention a representative subset of the many ideas for how to enhance DESI
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