The Infrared sky (3)

Infrared wavelengths, from 1 to 100 microns, are the key to understanding the cool, dusty universe, but they are mostly inaccessible from the ground.   In previous articles I have talked about three space infrared observatories I have been involved with, IRAS, ISO and AKARI.  The fourth, NASA’s SPITZER Space Telescope, is now in the fourth year of its 5-year expected life.  It consists of an 85 cm cooled telescope, with three instruments spanning wavelengths from 3 to 180 microns.   The orbit of the satellite is extremely unusual, trailing behind the earth in a sun-centred orbit similar to that of the earth itself, but steadily lagging behind the earth.  After about 10 years the satellite will be too far from the earth for effective communications.  This orbit allows the telescope to escape the earth’s heat and thus cool passively to an ambient temperature of 30-40 Kelvin (-240 to –230 C), thereby saving the amount of helium coolant that has to be carried.  The telescope has to be cooled to about 5 Kelvin and the detectors to close to absolute zero (-273 C). 

SPITZER had a chequered career.  It was originally conceived in 1979, well before the launch of the first infrared space mission, the US-Dutch-British Infrared Astronomical Satellite (IRAS), in 1983.  The great success of IRAS inspired both NASA and the European Space Agency, ESA, to approve new infrared space observatory missions. Europe’s Infrared Space Observatory, ISO, was launched in 1995 and lasted for two and a half years. In 1984 NASA selected a team of astronomers to build the instruments for what became SPITZER and help define the mission.  Originally planned as a Shuttle launch like its predecessor ‘Great Observatory’, the Hubble Space Telescope, by 1990 it was planned as a Titan launch.  At that time it was conceived as a massive 5700 kg satellite, costing over 2 billion dollars.   Although repeatedly supported by US astronomers as a key mission, NASA’s financial problems led to successive descopes, until the mission reached its present design as a 750 kg satellite, to be launched from the ever-reliable Delta rocket, and costing a mere 450 million dollars.  The huge cost and mass reduction was achieved through the cryogenic advantage of the trailing orbit and use of passive cooling.  Compared with ISO, SPITZER has the advantage of the latest state-of-the-art large format detector arrays, which gives it a tremendous sensitivity advantage.  To date SPITZER has generated a host of wonderful images of Galactic nebulae, star-forming regions in our Galaxy, and distant star-forming galaxies.  It has detected some of the most distant galaxies in the universe, at redshift > 6.  The first year of the mission was devoted to large surveys, ranging from detailed studies of molecular clouds in our Galaxy, to maps of a large sample of nearby galaxies and deep surveys of the distant infrared universe.  I have been lucky enough to have a strong involvement in the largest of these surveys and we are just releasing a catalogue of over 1 million distant infrared galaxies.
