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Hubble Ultra Deep Field HST = ACS
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Pattern Dark Ages Development of
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1st Stars
about 400 million yrs.

Big Bang Expansion

Figure from WMAP team

13.7 billion years




(Figure from Wayne Hu)

(Figure from WMAP team)

Nucleo- Last Galaxy
Synthesis Scattering Formation
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Formation movies







Galaxy surveys

Microwave
background
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Springel, Frenk & White 2006, Nature, 440, 11
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Dark matter

4% ORDINARY 21% COLD
MATTER DARK MATTER







observed

expected
from
luminous disk

M33 rotation curve
| (fig. 1)




Bullet Chister, .Clow% ct al 2006, 4pJ;:648,1:109




Four roads to dark matter: catch it, infer it, make it, weigh it

Indirect:

Fermi (né
GLAST)
launched
6/11-08,

Pamela Plan’ck launcﬁ - _fal

scheduled for
February 2009 >y
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1st Stars
about 400 million yrs.

Big Bang Expansion

Figure from WMAP team

13.7 billion years
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Afterglow Light
Pattern Dark Ages Development of
400,000 yrs. Galaxies, Planets, etc.
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Why these particular values?
/ Nature of dark matter?

Map our

Fundamental <«—— Nature of dark energy? - |
the ory —> universce!

\ Nature of early Universe?
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The Omniscope

sics, IV
mit.edu

[ & Matias Zaldarriaga, arXi1v:0805.4414, 0909.0001



How get huge sensitivity at low cost?
Sensitivity 8T oc(AQ) 12

Single—dish tGICSCOPCI Interferometer: FFT telescope idea:
cost xAl3> cost «N? x A2 cost €A, Q~27

Telescopes as Fourier transformers



Multifrequency
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zons Cruise
2011

sky signal
WY B
Measure
Raw data
Temporal FFT
Multifrequency
data
Spatial FFT R Correlate pairs
Electric field UV plane
images visibilities
Square Time average
Stokes IQUV UV plane
images average
[ \
I Time average Spatial FFT
gmark
ysics, MIT Multifrequency
pmit.edu images




.

.

e
e

.
.

“es

e

.

.

..

.




Where are

we NoOw'?




» Foreground modeling 0802.15251\

* Foreground removal  gsiusmstSENOR 07.3952, 0903.4890
* Optimal mapmaking %
 Automatic calibration 108
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Spatial curvature:

WMAP+SDSS: AQ, = 0.01
Planck: AQ, = 0.003
2lcm: AQ,.=0.0002

Mao, MT,
McQuinn,
Zahn &
Zaldarriaga

2008

Our observable
universe







