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Background Notes


Regulations Controlling Use of the Radio-Frequency Spectrum

Mankind’s use of the radio-frequency spectrum has increased dramatically over the last few decades and is likely to increase even more sharply in the future.  

There are international regulations controlling use of the radio spectrum.  Radio waves travel long distances, so international controls are important, both because countries could interfere with each others operations, and also because the telecommunications business is international.

The radio-frequency spectrum is managed on an international level by an agency of the United Nations, the International Telecommunication Union (ITU), by means of the Radio Regulations.  The Regulations contain a table of frequency allocations, in which ranges of frequencies (called spectral bands) are allocated to particular services.  Some spectral bands are allocated to more than one service on the assumption that they can share the band.  For the purposes of spectrum management, radio astronomy is defined as a radio communications service, and has been allocated protected bands and some shared bands. 

The allocated spectral bands for particular services are assigned to individual users in each country.  In Australia this is done by the Australian Communications Authority (a link to the ACA website is given on the SEARFE website).  The radio-frequency spectrum is very commercially valuable.  A recent auction of a portion of spectrum in Australia resulted in a high total bid of over AUS$1 billion.

As well as allocating frequencies, the ITU is responsible for setting the regulations restricting interference.  Transmitters allowed to radiate in one range of frequencies should be careful that their emissions don't spill over too strongly into other frequency bands or other places.  Radio-frequency interference is especially important for radio astronomy, as the receivers used to detect the faint cosmic radio-wave signals are the most sensitive receivers used in the world.   Radio telescopes are thus a very sensitive probe of radio-frequency interference and so can act as a very sensitive probe of the use of the radio-frequency spectrum.

Existing protection of the radio-wave spectrum for radio astronomy 

The ITU allocates some frequencies for radio astronomy, but companies are increasingly using the same frequencies.  In addition, for some time those frequencies have not been sufficient for modern radio astronomy.

The search for increased sensitivity in measuring cosmic radio-wave signals has meant that modern radio astronomy receivers often detect radio-waves from a wide bandwidth of frequencies to maximize the received signal, and the frequency bands protected for radio astronomy by the ITU are no longer wide enough.

In addition, modern radio telescopes are able to detect very weak radiation from very distant cosmic objects.  The radio waves emitted from such objects have traveled for a long time to get to us, so when we study this radiation we are seeing objects as they existed a long time ago.  One of the major questions that radio astronomers are attempting to investigate now is how the first structures of the universe evolved. The future Square Kilometre Array radio telescope will be able to detect red-shifted
 lines from the first cosmic objects to form in the universe. The protected ITU bands corresponding to frequencies of spectral lines emitted by cosmic objects at rest will no longer be adequate for future radio astronomy as the spectral lines of very distant objects are red-shifted to frequencies outside the ITU protected bands.  Another problem for radio astronomy is that new spectral lines have been discovered since the protected bands were established, but with the modern demands on the spectrum there is very little chance that astronomy would be allocated extra bands.

International Moves to Improve the Protection of Radio-quietness

The need for better protection from radio-frequency radiation across the whole radio-frequency spectrum has been recognised at various international levels, from the International Astronomical Union, to the OECD and the United Nations.  

All these groups have suggested that the idea of establishing radio-quiet reserves be investigated (see the Background Notes on Radio-quiet Reserves).  The SEARFE Project is helping to identify radio-quiet locations in Australia, which will help us to identify possible sites for a radio-quiet reserve in Australia.

For further information contact

Dr Michelle Storey

atnf-searfe-chat@csiro.au







� Red-shift of Radiation


As a car with a siren drives towards you, you can hear the high pitch of the siren.  As the car passes you and drives away the pitch of the siren decreases and becomes a lower pitch.  The high pitch of the siren occurs as the sound waves are compressed when they are emitted by the approaching car.  The lower pitch is caused by the sound waves getting stretched when they are emitted by the receding car.  This effect is called the Doppler Effect.





Earlier this century, astronomers found that the radiation emitted by some cosmic objects was shifted to lower frequencies (stretched to longer wavelengths, or red-shifted) than would be the case if the object were at rest with respect to the observer.  The results were consistent with the fact that the objects were travelling away from us.  In 1929, Edwin Hubble discovered that the further away a galaxy is, the greater the red-shift.  This is now known as Hubble’s Law.  It implies that distant cosmic objects are receding from us more quickly that closer objects, and thus that all space in the universe is expanding.
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