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A Cartoon History of the Universe
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CMB 1s Blackbody Radiation

Wavelength [mm]
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CMB 1s nearly Isotropic
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CMB Anisotropy in 2000

2
.Qb=0.05, .QC=O.25, .QA=0.70, H0=82, ns=0.98, (.Qbh =0.03)

2
.Qb=0.05, .Qc=0.35, .QA=0.60, H0=65, ns=‘1 .00, (.Qbh =0.02)

BOOMERANG




Measureable Quantity
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CMB Sky Simulation
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Why an Interferometer?

* Directly measures power spectrum of the
SKY.

 Intrinsically stable — only correlated signals
are detected.

e Designer can control angular range covered.




Radio Interferometry
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Recelver Beam

Corrugation
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Long Baseline Corrugation
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Sample CMB Power Spectrum CMB Sky Realization
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Definition of U,V
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Baseline Vectors




Finite Horn Aperture
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Baseline Sampling Pattern




UV Plane Coverage
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DASI Sensitivity
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Why at the South Pole?

L ow atmospheric moisture

Atmosphere highly stable

No Sun for 6 months of the year

Fields remain at constant elevation angle
Existing infrastructure and logistics




Atmospheric Opacity at 225 GHz
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DASI/CBI Collaboration
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DASI Design

Corrugated microwave feedhorns

26-36 GHz HEMT amplifiers cooled to
20K, downconvert to 2-12 GHz

Passive filter splitsinto 10 x 1GHz bands

Each band correlated to form 156
vishilities




Feedhorns
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Recervers




Atmospheric Emission

Frequency (GHz)
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First stage FET
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Correlator Card
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DASI Mount
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DASI Deployment

Mount completed April 99 by Vertex Inc.

Initial assembly and integration in EFI high bay.
Moved out to parking lot July 99

Disassembled for shipping August 99

Arrived in Antarctica October 99

Arrived at South Pole November 99

Fully operational by station closing February 00
Data taken from sunset to sunrise




DASI at_VerteX




DASI Leaves High Bay
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Summer Testing

_———




Arrival 1n Antarctica




Arrival at South Pole




Re-assembly




Lifting to Tower
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Cover for Working




DASI at Sunset




First Impressions

o System workswell and is very stable
 Imaged astronomical object quickly

 Initially ground pickup seemed to be a
oroblem...




Ground signal 1s stable

< Corrd base7—8 im repeatability between field hOd&1 and h1d&7
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Southern Dust Skymap and DASI Fields
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Ground Subtracted
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Ground and Point Sources Subtracted
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lmages have expected spectrum
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Simulated Visibility Measurements




Simulations!

psx3_20000926a

psxd_20000924a
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T

no point sources, no constraint matrix

point sources, no constraint matrix

point sources, constraint matrix

no point sources, constraint matrix
— model power spectrum
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Conclusions

DASI hasrun excellently in it’sfirst season.

1000 (good) hours of CMB field integration have
been collected.

Ground subtraction is necessary, but seemsto
work fine.

Point source subtraction is also required.

Construction of analysis “machinery” is amost
complete.

L ook forward to a power spectrum soon.




