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Limits to Cosmology

- CMB, lensing, galaxy survey: Power spectra
sample variance (cosmic variance).

« For CMB, statistical accuracy ~ 1/1 .., ->
parameter errors > 10-3

» Other methods (SNe, clusters) in progress,
accuracy unlikely higher, except possibly CMB
polarization.

» Of theoretical interest: 2nd order PT, gravity
waves, precision equation of state

« Can such accuracy be achieved observationally?
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Telescope Capability

» For mapping: need large number of
galaxies with redshifts: >103

» Possibilities: optical spectra, Hl 21cm
(KAOS, SKA)

+ Costs estimated at $105°

« Unconventional creative experiments: EoOR,
HSHS

« Two observational windows: z<2 (baryon
oscillations) and z>6 (EoR)
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Transit Cylindrical
reflectors use

- suspended mesh,

with a line of feed
points: N0 moving
parts, low cost:
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Hubble Sphere HI Survey: HSHS

» Concept by Jeff Peterson et al, astro-ph/0606104
» 21cm galaxies: all sky, z<2, 108 redshifts
« Baryon oscillations, weak lensing

- static wire mesh cylinders. transit telescope, A~10° m<,
FOV~100 deg?, res~1"

» Cell phone technology: cheap low noise receivers. But
need quiet site.

* N log N correlation cost, interferometry w/multiple
cylinders

« ~ 2 orders of magnitude cheaper than SKA

» Prototype construction sponsored by U. Seljak in
progress at CMU
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Computational Cosmology
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Cosmic Reioniation

Largest radiative transfer cosmaological reionization simulations: 1
degree FOV.

Detection in 21cm hyperfine transition with radio telescopes.
Structure on large scales (>20').

lliev, Mellema, Pen 2006
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First Light Experiments

« Existing: PAST/21CMA (China), GMRT
(India)
« Under construction: LOFAR (Netherlands),

T-rex (Canada), CoRE (Australia) VLA-
VHF (USA)

+ just funded: MWA (MIT/Australia)
« Future: SKA, JWST
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T'he VLA EOR Extension Program

cfa-www_harvard.edu/dawn
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Indian Giant Meterwave Radio Telescope

30 dishes @45m ea. g i
Operates in 2m band

Collaborators: Y. Gupta

(chief scientist), Rajaram
Nityananda (director), R. 4 _
Subramanian (Raman) Pl R S







Potential Theoretical Benefits

» Precision measurement of power
spectrum at up to 10-° accuracy

- Dark energy dynamics: q,, a(t), ISW, dark
matter dynamics/clustering (through
ensing), gravity waves.

« |nitial conditions: 2" order inflation effects,
backreaction, curvature, etc. (through
hydrogen matter P(k) and 3pcf).
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Outlook

 Most abundant element in universe is H,
surveys feasible to z>10 at modest costs

« Bright outlook: several EOR and 21cm
experiments underway or planned to tap
the next cosmic horizon

« EXxciting new window on universe for
precision cosmology: in principle, almost
unbounded information
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