Radio Astronomy

(Origins

This field originated with the work of Karl Jansky (1905-1950) at Bell Labs in 1931, where he was engaged in a study of shortwave radio interference when he discovered a faint static “hiss” that had no apparent terrestrial origin. He noticed that the strength of the hiss varied in time and that its peak occurred about 4 minutes earlier each day. He soon realized that the peaks were coming exactly one sidereal day (rotation period of Earth with respect to the stars) apart. He therefore concluded that the source of this radiation must be much farther away than the sun. With further investigation, he identified the source as the Milky Way and, in 1933, published his findings.

( The radio telescope

The radio telescope looks much like those satellite dishes we see at TV stations, but its uses are different. Radio frequency (RF) waves penetrate the Earth’s atmosphere and induce a very weak electric current in a conductor such as an antenna. The parabolic dishes act as the antenna as they gather up the radiation and reflect it to a central focus, where the radiation is concentrated. The weak current at the focus can then be amplified by a radio receiver so it is strong enough to measure and record. Using electronic filters and sophisticated data processing techniques, we can find out what frequencies are present in the RF radiation and what their relative strengths are. The largest radio telescope is the Arecibo dish, with a diameter of 300m, which is built in a natural, roughly parabolic, valley in Puerto Rico. The antenna is suspended above the dish. The large size gives improved resolution but lacks maneuverability.

( Radio Inteferometry

The intensity of RF energy reaching Earth is small compared with the radiation received in the visible range, so a large collection area is essential. Since radio signals can be carried by electrical wires, this enables radio telescopes many kilometres apart to be linked together.

One example is the Very Large Array (VLA), in Socorro, New Mexico in USA. It consists of 27 parabolic radio dishes arranged in a Y configuration over an area with a diameter of 27 km. Each dish had a diameter of 26m.

By combining the signals they simultaneously receive from the same source, astronomers can get a sharper clearer signal and thus more accurately pinpoint the source of radiation.

( The universe is our radio

The information gathered from radio telescopes can be used to investigate many things. These include analysing chemical elements in stars and the motion of planets. Quasars and pulsars were discovered thanks to radio astronomy. Most of what we know of the centre of our galaxy, the Milky Way, is from radio astronomy as radio waves can penetrate the dust in space which obscures our visible view of its centre.
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