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The National Research 
Council's Algonquin 
Radio Observatory (ARO) 
is one of two major radio 
astronomy facilities in 
Canada where scientists 
study the sun, stars and 
distant galaxies in wave
lengths beyond those of 
visible light. 

The 46 m radio telescope. 

Begun in 1959, the Observatory is 
si tu ated deep in Ontario 's Algonqu in 
Provincial Park , away from man
made interference. The site contains 
a collection of instruments designed 
for research in several phases of 
radio astronomy: an array of 32 para
bolic reflectors , each 3 m in diam
eter, scans the face of the sun every 
noon; nearby, a single 1.8 m dish 
monitors the whole solar disk at a 
wavelength of 10.7 cm; standing 
above these is the giant 46 m dish , 
built in 1966, to study radio sources 
far out in space . 

The solar array is composed of 3 2 dishes. 



What has radio 
astronomy found? 

The radio sun 

Although stars are normally too 
distant to be easily detected at radio 
wavelengths , the sun's proximity 
makes it the strongest natural radio 
source seen from earth. Solar obser
vations carried out daily at ARO have 
acquired world-wide recognition as 
one of the most valuable indicators 
of the level of solar activity. More 
than 30 years of continuously col
lected data has provided a unique 
body of information for solar astron
omers . Combined radio and optical 
records provide a better understand
ing of such phenomena as sunspots , 
solar fla res , prominences and the 
solar wind. 

Cygnus A was the first extra-galactic radio 
source identified. 

Radio astronomy is little affected by adverse 
weather. 



Making and ... 

Although few "adu lt " stars emit 
enough radio energy to be detected , 
the birth and death of stars is of 
interest to radio astronomers. Space 
is not an empty void and a great 
deal of matter, in the form of clouds 
of gas and dust, is strewn between 
the stars. Portions of these clouds 
that are large enough and dense 
enough may begin to condense, con
tracting into protostars . Within the 
protostar increasing temperature 
and pressure eventually ignites the 
nuclear furnace in the core - and a 
new star is born. Radio waves pass 
easily through the clouds , providing 
radio astronomers with an opportu
nity to study the events leading to 
star formation. 

New stars are forming in the Orion Nebula. 

... breaking stars 

After some stars reach the end of 
their lives burning nuclear fuel, they 
collapse and explode in one of the 
most spectacular events witnessed 
by astronomers - supernova explo
sions. These produce churning 
clouds of stellar matter sometimes 
seen by optical astronomers as 
wisps of glowing gas Many are 
invisible , but radio telescopes can 
portray their extent and characteris
tics from emissions generated by 
excited atoms within them. From 
these studies, astronomers can 
determine a star 's makeup before it 
collapsed, the forces involved in the 
explosions, and how matter reacts 
under such stresses. 



Astrochemistry 

Although optical telescopes only 
show dust clouds within ou r Galaxy 
as opaque silhouettes , radio astron
omy reveals the physical and chemi
cal properties of the masses of cold 
matter drifting among the stars. 
Within these cool mists of dust and 
gases , shielded from harsh stellar 
radiation , hydrogen , oxygen , carbon 
and nitrogen have combined into 
complex molecules . As they move 
about within the cloud , the molecules 
emit signals received by radio tele-

scopes , such as ARO's 46 m instru
ment. In collaboration with spectro
scopists at NRC's Herzberg Institute 
of Astrophysics , astronomers at ARO 
first detected a number of the more 
than 50 kinds of chemicals now 
known to be drifting in interstellar 
c louds. Among these are the heaviest 
yet found in space - molecules 
larger than some amino acids , the 
building blocks of life. The radiation 
from these chemicals provides 
important information about the 
nature of these clouds . 

ARO astronomers have detected several forms 
of a long molecule containing hydrogen, carbon 
and nitrogen. 



Galactic magnetic fields 

Scientists at ARO are enlarging 
the known picture of the magnetic 
field of our Milky Way Galaxy. Recent 
studies detected a new phenomenon 
- "bubbles", or cavities - within 
the magnetic structure . The presence 
of these hollows is refining existing 
knowledge of the shape and strength 
of the field surrounding our Galaxy 
and helping to clarify the structure 
of the spiral arms of stars in our 
Galactic neighborhood. 

Magnetic studies are also being 
conducted on other galaxies. These 
distant objects, vividly portrayed in 
photographs taken with optical tele
scopes, frequently contain secrets 
radio astronomers can uncover . 
Analyses of their fields show the 
effects of massive companions. The 
Milky Way's circular magnetic field is 
typical of isolated galaxies, but when 
a galaxy is paired or in a close-knit 
group, the field lines tend to follow 
the form of the spiral arms. 

Quasars often exhibit high energy jets stream
ing out from an intense central core. 

Long base-line interferometry 

Some distant galaxies cannot be 
seen optically, but are "visible " to 
radio telescopes. But the longer 
wavelengths of radio signals make it 
difficult to produce highly detailed 
images of these objects. Special 
equipment and techniques are used 
to overcome this problem. Taking 
advantage of Canada's vast breadth , 
radio astronomers have pioneered a 
technique known as long-baseline 
interferometry. Simultaneous obser
vations of distant objects from widely 
separated sites can greatly improve 
the detail of the image The tech
niques pioneered by long-baseline 
interferometry have led to a plan to 
build a nation-wide network of radio 
antennas. If constructed , the Cana
dian Long-Baseline Array would 
enable astronomers to expand their 
knowledge of the universe through 
radio imaging . The network would 
have resolving power equivalent to 
that of a radio telescope equal in 
size to the width of North America. 



Astronomy and geophysics 

The technique of concurrent meas
urements by widely separated tele
scopes has brought radio astrono
mers to work with what would 
appear to be a totally unrelated 
discipline - geophysics - to test 
theories of the movement of the 
earth's crust. Linked by very accu
rate clock systems , a series of 
observat ions of radio sources allows 
researchers to assess the direction 
and magnitude of crust movement . 

Our planetary neighbors 

Our companions in the solar system 
- planets, asteroids and comets -

. emit waves detectable by radio tele
scopes on earth. These signals 
reflect temperature variations on 
planetary surfaces or within their 
atmospheres. From these radiations , 
compos ition and structure of the 
atmospheres and surfaces of other 
members of the solar system can be 
assessed. 

Astronomy and industry 

Radio astronomy requires close 
cooperation with industry. Electronic 
"noise", for example , which can 
impair the sensitivity of receivers, 
is not completely blotted out by 
the Observatory's remote site. The 
equipment itself produces unwanted 
signals which must be substantially 
reduced to avoid swamping incoming 
ones. 

Maintenance and improvement of 
al l installations require a highly 
trained continuous "on-board " staff 
capab le of designing and building 
new components or working with 
industry to develop new technology. 

Jupiter's radio signals come from particles in its 
atmosphere. 



For further information: 

Algonquin Radio Observatory 
National Research Council 
Lake Traverse, Ontario 
KOA 2LO 
Telephone: (613) 735-0141 

(613) 996-2401 
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