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13 S0-cm Cassegrain
antennas

» /8 baselines

6-meter platform

e Baselines 1m - 5.51m

10 1 GHz channels 26-36 GHz
e HEMT amplifiers (NRAQO)

¢ Cryogenic 6K, Tsys 20 K
Single polarization (R or L)

e Polarizers from U. Chicago
Analog correlators

e 780 complex correlators
Field-of-view 44 arcmin

¢ Image noise 4 mly/bm
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CBI located at 5080 meters in
Atacama desert, Chile.

Area is used by NASA as a proxy
for Mars for testing/developing
equipment.

Land mines along border w/ Bolivia

Steve Padin wearing the cannular
oxygen system
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Volcan Lascar (~30 km away)




Interferometers are a very clean way of measuring CMB.
Robust with respect to instrumental systematics.

Interferometers directly measure Fourier Plane
e Resolution set by field of view

[nterferometers do not pick up large scale
power

» Gain fluctuations don't see monopole/dipole

Polarization:

e Directly Measure E and B (modulo FOV)

e Correlate circular electric fields to directly
measure linear pol'n

e Do not subtract two nearly equal signals
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Excellent check on
consistency of stan-
dard cosmological
model.
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One example: path-
ological primordial
spectra with very
different params can
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EE changes dra-
maticall

Ut +1)CF/2n[k?)

kg B § g

8
8

1500
d Page 10/103




P D, R, g W |

A f A7 1 Q=01 1}
‘hﬂ’i—"-ul:lﬁihﬂ;

S50+

H_
S
=
E
o~
—
o
S
—

1 1 1 L 1 L L 1 1
200 <00 600 800 1000 1200 1400 1600 1300
!




:,"'"'L'.‘l.f"—"‘- .--u..--‘nLu-,.-\
| BRAYA'L'A2 L:iuqqh -
Previously published pol’n detection - Science 306,836

- 40% increase presented here
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Use WMAP'0O3 best-fit C, in
signal covariance matrix

* bandpower relative to
fiducial PS

e compute for single band
encompassing all !

Results for new CBI pol'n
data

o gy —— LTS E O,
(68%)
EE likelihood vs. zero :

equivalent significance
107D
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No evidence for
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Use WMAP'D3 best-fit C, in

signal covariance matrix

e bandpower relative to
fiducial PS

e compute for single band
encompassing all 1

Results for new CBI pol'n
data

o g =T I il
(68%)
EE likelihood vs. zero :

equivalent significance
4 AT - ;

TE g, = 1.00 + 0.28
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Angular size of sound
horizon at LSS should
be same for TT and EE.

CBI only has multiple
solutions (shift
spectrum by one
peak).

DASI removes
degeneracy, but less
sensitive.

CBIold+DASI give scale
vs. IT of 1.02 +/-
0.03.
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0.998 +- 0.005 WMAP1+CBlIpol TT/TE/EE
Evolution: Jan00 11% Jan02 1.2% Jan03 0.9% Mar03 0.4%
EE ONLY: 4% phase check of EE cf. TT pk/dip locales, amp too
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NOR=Gaussianity

Decompose data into _ Histogram of CBI High SN o Vakoes
uncorrelated S/N
eigenmodes for each bin.

Pick out modes expected to
have signal

Check distribution for non-
Gaussianity

Keep total of 5500 modes
TT, 3800 EE - everything
consistent with Gaussian

First check of EE
Gaussianity!

More tests coming...
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» Check non-
Gaussianity In
each bin

» Might show |-
dependent effect

(such as
foreground)

» Individual bins

consitent with
Gaussian.

Mortogy of SN Exomgeory o CBI By, TT anc EE




Precision cosmology here in total power, coming
along in polarization (CBI EE now at 10.70)

Interferometers are a very clean, stable way of
directly measuring power spectrum

EE polarization consistent with prediction both
in shape and amplitude

Can measure distance to last scattering surface
to 4% in pol'n only.

First check of non-Gaussianity in pol'n. So far,
everything consistent with Gaussian.
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‘Underlying’ probes of w...

D(z) or g(z)
= .'
r (z)/H(z)
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1026 error on expansion history, distance, volume, growth and
rates of change of growth
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A little bit of everything...

P(k) [(h~* Mpe)?]
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Galaxy power spectrum:
Shape (turnover). amplitude.
Differenent zalaxies biased
Differently. Need to estimate
P(L:M)
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A little bit of everything...
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Galaxy power spectrum:
Shape (turnover). amplitude.
Differenent galaxies biased
Differently. Need to estimate
P(L:M)
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Clusters...

Focussing on one probe
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Cluster dNdz + Cluster P(k)...
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Many planned/funded SZ surveys: potentially very powertul: probes upto high-z:
Also capable to detect tens of thousands of clusters: SZ cleaner than Xray flux and
Is a better proxy for mass. Add P(k) as additional constramnts.
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Forecasts for w from clusters...
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Forecasts for w from clusters...
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Forecasts for w from clusters...
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Forecasts for w from clusters...
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Expect 3-4 times improvement!!
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Conclusion: what to expect?

A Promising example: SPT (4000 deg SZ survev) + DES (4000 deg optical followup)
Time Scale: 2007 — 2009 — 2014

Cluster SZ dNdz + (Cluster optical dNdz) + Cluster power spectium + Galaxy power
Spectrum + Galaxy P(k) wiggles + Weak lensing + SNe.

(If svstematics & cosmologv-gastronomy goofups can be
sufficiently controlled, then)

Each can optimally determme w,~ 5% and w_ > 20%

Combmed, we can probably aim at 1-2% on w, and ~10% on w, !
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A Promising example: SPT (4000 deg SZ survev) + DES (4000 deg optical followup)
Time Scale: 2007 — 2009 — 2014

Cluster SZ dNdz + (Cluster optical dNdz) + Cluster power spectium + Galaxy power
Spectrum + Galaxy P(Kk) wiggles + Weak lensing + SNe.

(If svstematics & cosmologv-gastronomy goofups can be
sufficiently controlled, then)

Each can optimally determme w,~ 5% and w_> 20%

Combmed, we can probably aim at 1-2% on w; and ~10% on w_ !
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Conclusion: what to expect?

A Promising example: SPT (4000 deg SZ survev) + DES (4000 deg optical followup)
Time Scale: 2007 — 2009 — 2014

Cluster SZ dNdz + (Cluster optical dNdz) + Cluster power spectium + Galaxy power
Spectrum + Galaxy P(k) wiggles + Weak lensing + SNe.

(If svstematics & cosmologv-gastronomy goofups can be
sufficiently controlled, then)

Each can optmmally determme w,~ 5% and w_> 20%

Combmed, we can probably aim at 1-2% on w; and ~10% on w_ !
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Conclusion: what to expect?

A Promising example: SPT (4000 deg 5Z survey) + DES (4000 deg opiical followwm )
Time Scale: 2007 — 2009 — 2014

Clusier SZ dNdz + { Clusier optical dNdz)+ Chsier power spectrum + Galaxy power
Spectrum + Galaxy Pik)wiggles + Weak lensing + SNe.

(If systematics & cosmology-gastronomy goofups can be
sufficiently controlled. then)

Each can optimally determine wy, ~ 5% and w, > 20%

Combmed, we can probably am at 1-2% on w, and ~10% on w, !
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Conclusion: what to expect?

A Promising example: SPT (4000 deg 5Z survey) + DES (4000 deg opiical followwm )
Time Scale: 2007 — 2009 — 2014

Clusier SZ dNdz + { Clusier optical dNdz)+ Chusier power spectrum + Galaxy power
Spectrum + Galaxy Pik)wiggles + Weak lensing + SNe.

(If systematics & cosmology-gastronomy goofups can be
sufficiently controlled. then)

Each can optimally determine w; ~ 5% and w, > 20%

Combmed, we can probably am at 1-2% on w, and ~10% on w, !
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