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* Foreground modeling 0802.13254

* Foreground removal 27.3952 0903.4890
* Optimal mapmaking O '

. O %

» Automatic calibration Ti S ,ﬂ'
e Faster correlation 0805 :”%‘:‘ NC.0001
e Corner turning 0910.135 12958
* Survey.design optimization 0S(#e=ss

. . P ‘-‘__\

L3

¥ - - N

. " - ¥ : ‘ ‘ .‘.».o\ . ¢ : o 2 ‘ 1 \ -~ 4w |
Saturday, October 10, 2009



H
gmark
sics, MIT

mit.edu

orkshop
9,2009

10°

108

107

108

Number of modes
<

2

103

102

The
Sensitivity
frontier

E cra it

— 1 l 1 1 L | l L L | 1 l L L 1 L I 1 L

1990 2000 2010 2020
year .
Tegmark & Zaldarriaga 2008

Saturday, October 10, 2009




What are we
SO excited?
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Our observable
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Our observable
universe

Spatial curvature:
WMAP+SDSS: AQ,_= 0.01

Planck: AQ. = 0.003
2lcm: AQ,=0.0002

Mao, MT, aQ;R\ 4
McQuinn, 210 m tomo g_@P;hY:’/
Zahn & ===
Zaldarriaga

2008
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Our observable
universe

Spectral index running:
Planck: Aa=0.005

21lcm: Ao=0.00017
2_potential: a=—0.0007

McQuinn, 210m tOmogF@p_h)’Z:’/
Zahn & ===

Zaldarriaga
2008

Saturday, October 10, 2009



Neutrino mass:
WMAP+SDSS: m <0.3 eV

+LyaF: m, <0.17 eV i
Oscillations m, >0.04 eV e
Future lensing: Am, ~0.03 eV :
-
9 2lem tomography”
A10d d : d
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What can we build

that’s huge yet
affordable?

Omniscopes: Large Area Telescope Arrays with only N log N Computational Cost

Max Tegmark
Dept. of Physics & MIT Kavli Institute, Massachusetts Institute of Technology, Cambridge, MA 02139

Matias Zaldarriaga

arxX1v:0909.0001

H N
mark
sics, MIT
mit.edu

orkshop
9,2009

Saturday, October 10, 2009



How get huge sensitivity at low cost?
Sensitivity 8T «(AQ) 17?2

Single—dish telescope: Interferometer: FFTT telescope idea:
cost xAl33 cost aN2 o« A2 cost xA, Q~2m

Telescopes as Fourier transformers

Saturday, October 10, 2009




Multifrequency W‘ J )
sky signal . ]

Measure

/

Raw data

Temporal FFT

4

Multifrequency
data

Spatial FFT JD 'Rl }l Correlate pairs

7/ 7

Electric field ‘h UV plane
images | visibilities
, —
Square “F Time average
Stokes IQUV UV plane
images average

Spatial FFT

.
I I Time average

Tegmark Multifrequenc
Physics, MIT e, /
k@mit.edu
b workshop
er 9, 2009
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Correlate this:

'—- p '—- p '—- p '—- p '—- p '—- p

R (2B | B | B | B

12 3 0 0 0 4 5 6

g = (123000456)x(654000321)
— (6 17 3223 12 0 27 58 91 58 27 0 12 23 32 17 6)

However, by instead arranging the measured data in a
2D array, we can obtain the same answer by performing
a 2D convolution exploiting 2D FFTs:

8: 173293 12
T 9
] (igg)*(‘;ﬁ): 27 58 91 58 27 (2)
' oo 12 23 32 17 6
gn'larll{\m
i
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