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Ground vs Space

No contest. Space always wins.



Ground vs Space

Unless…



Ground vs. Space
State of the art astrometry
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Ground vs. Space



Ground vs Space,
A demonstration



The astronomer’s enemy: the atmosphere



Turbulence

“Before I die, I hope someone would
explain quantam mechanics to me.  After
I die, I hope God will explain turbulence
to me.”

W. Heisenberg



Turbulence
Greater whorls have lesser whorls,
which feed on their velocity.
And lesser whorls have smaller whorls,
and so on to viscosity.

L.F. Richardson

Animation Credit: Stanford Center for Turbulence Research



Turbulence

Michelson Summer School Proceedings



Physics of Turbulence



Physics of Turbulence

References:
Quirrenbach, Michelson Summer School “Principles of Long Baseline Interferometry”
http://olbin.jpl.nasa.gov/iss1999/coursenotes.html
AFGL Tech Report: Dewan et. al. “A Model for Cn

2 (Optical Turbulence) Profiles Using Radiosonde Data”;
Tatarski “The effects of the turbulent atmosphere on wave propagation”;
Sasiela “Electromagnetic Wave Propagation in Turbulence: Evaluation and Application of Mellin Transforms”



Physics of Turbulence



Astrometry

(Shao & Colavita 1992, Colavita on Monday)



Meterologist’s Altitude



B. Geerts &  E. Linacre

Meterologist’s Latitude



Antarctica



South Pole Seeing

Travouillon et. al 2003

1.0”



Antarctic Boundary Layer



South Pole SODAR

Travouillon et al 2003, Lloyd et al 2003



Myth

The seeing is bad at the South Pole



Myth

The seeing is bad at the South Pole

Yes, but it’s always raining in Waimea





Marks et al., A&A Sup., 134, 1999



Dome C 
(Dec 2000)

Paranal ESO 
Chile (1992)

Gemini NOAO
Chile (1998)

Wind Speed Profiles (University of Nice)
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Agabi and Fossat (2003)



Dome C

Lawrence et al, Nature, 2004

January 2003

November 2003



The Antarctic Plateau Interferometer

http://www.antarctic-interferometer.org
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A Final Thought

Interferometrist’s rule of
thumb:  Interferometers grow
to fill the available space on

their mountaintop



Marks et al., A&A Sup., 134, 1999

~3000km


