Observatories

Earth’s atmosphere is transparent to only 2 wavelengths of electromagnetic radiation: Radio waves and Visible light.

Radio telescopes can be used both day and night and have the advantage of easier use as interferometers.  They have better resolution because they generally have much larger apertures, although optical telescopes have better resolution when compared on an equal aperture basis.

Where should an optical observatory be built?  What are the best conditions for an optical observatory?

1.  Good weather: clear weather approximately 75% of the time.

2.  Dry air: low humidity allows more light and infrared radiation to reach the telescope.

3.  Dark sky: at least 100 miles from the nearest large town.

4.  Low air turbulence: swirling air movement is called “bad seeing”.

5.  Low levels of air pollution: pollution molecules scatter light.

6.  High altitude: avoids many of the problems of the atmosphere.

Mauna Kea, Hawaii is the location that best fits these requirements.  At least 7 of the largest optical telescopes are located on this mountain.

Observatories above the atmosphere

The first flying observatory was the Kuiper Airborne Observatory (1974-1995).  An infrared observatory was housed in a jet airplane.

The first orbiting observatory was IRAS, Infrared Astronomy Satellite, 1983

The most famous orbiting observatory is the HST, the Hubble Space Telescope, launched in 1990.  It was launched from the Space Shuttle, and has an aperture of 2.4 m. 

