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Overview
• The Antarctic Plateau is the best site on Earth for

millimeter- and submillimeter-wave observations.

• AST/RO operated year-round at the South Pole for 10
years — many results in galactic astronomy.
– Talk by Nick Tothill

• The South Pole Telescope now operational.  The
“cluster method” for Dark Energy will tightly
constrain cosmological parameters in ways that
complement other methods.



Why Antarctica?

Extraordinary atmospheric conditions:
– COLD
– DRY
– HIGH
– STABLE

Best ground-based site for measuring thermal
emission at infrared to mm wavelengths



South Pole Site Testing

• South Pole is an excellent high-frequency radio site
• Extraordinarily low water vapor, because of cold

temperatures
• Transmission is better than sites in Chile, such as the

Atacama desert (Chamberlin, Lane, & Stark 1997
ApJ 476, 428)

• Sky noise is 10 to 50 times better than Atacama (Lay
and Halverson 2000; ApJ 543, 787) ← this is a huge
effect, and critical to the quality of data!



Sky Noise is more important than
Sky Temperature

Sky temperature ∝ atmospheric attenuation,
but attenuation is insignificant (a few percent)
for serious millimeter-wave observations.

Sky noise may be irreducible, 1/f

Sky temperature adds to system noise



Two decades of improvements in
infrastructure for science at the
National Science Foundation
Amundsen-Scott South Pole Station and
McMurdo Sound Station…



1986: crates serve as lab space

Mark Dragovan, Bob Pernic, Martin Pomerantz, Bob Pfeiffer, Tony Stark



Early days for telescopes at the Pole, moving
equipment, January 1987



1988: “Cucumber” experiments
in Jamesway lab



Inside Jamesway



Python CMBR telescope

Mark Dragovan with 
Python optics

Python ground shield 
in front of Pomerantz Laboratory



AST/RO
submm-wave Telescope

•PI Tony Stark &  many
collaborators
•Full suite of submm-wave
receivers
•First telescope to operate
through the Austral Winter



Martin A. Pomerantz Laboratory



Boomerang Launch from McMurdo Sound



Boomerang Launch from McMurdo Sound



Boomerang Launch from McMurdo Sound



Viper Telescope at South Pole

PI: W. Holtzapfel



Viper’s Groundshield



DASI at sunset March 2000

PI: John Carlstrom



Inside DASI



The South Pole Telescope, January 2007





The Future: SPT

• SPT is beginning to study the nature of  Dark
Energy, through a Sunyaev-Zel’dovich effect
survey of clusters of galaxies.

• Future SPT polarization experiments may
provide crucial data on Early Inflation.





SPT Design





Slide: Kathryn Miknaitis











The South Pole Telescope, January 2007





Galaxy clusters



Sunyaev-Zel’dovich Effect

Adapted from L. Van Speybroeck

Cosmic Microwave Background photons
interact with hot gas in clusters of galaxies.

Low-frequency photons are kicked up to
higher frequencies.



SPT-SZ Survey
• SPT will find thousands of clusters of galaxies
• Most will have core radius ~ 1 arcminute
• Richness information from depth of SZ signature
• No redshift information (PISCO!)
• Timescale: next few years, beginning now
• “Clusters” approach to Dark Energy is

complementary to Supernovae method (cf. Bob
Kirshner    2 weeks ago)

• SZ, X-ray data from clusters may be comprehensible
from first principles — potentially a big advantage

















THE END
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