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Future Array Design & Technology

ÅShort history of radio astronomy

ÅReview of current/planned telescopes

ÅLeading-edge technologies



Electromagnetic Radiation

ÅVarying physical properties ðtemperature, pressure, structure, 

magnetic fields yield different EM emissions 

ÅRadio ðnon-thermal acceleration of charged particles, 

spiraling in magnetic field, thermal emission 

ÅAtoms & molecules ðalso possess unique radio frequencies



Heinrich Hertz: 1888 ðearly radio transmission



Wilsing& Scheiner1896

Nordman1900

Radio Emission from Sun?    Edison (1890), Lodge (1897) é.



ÅAll unsuccessful at e.g. detecting Suné

Å Planck ðestimates Solar thermal radiation small

Å Heaviside ðKennelly ðionosphere optically thick

ÅNo attempts for 30 yearsé

Å1930õs ðtransatlantic radio phone calls

Å Interference: 15-30m wavelengths

Å Bell Labs ðKarl Jansky, engineer



Karl Jansky





Karl Jansky & Grote Reber

ÅDetected radio signals 1932

ïNearby thunderstorms

ïDistant thunderstorms

ïFaint steady hiss     ???        

ÅSidereal, not solar Ý plane of our Galaxy

Å1933 May 5 ðNY Times announcement

ÅJansky wanted to do more ðBell labs didnõté



Grote Reber





WWII

Å Large resources put into radio, radar technology 

worldwide

Å During war: J.S. Hey (UK) finally discovered radio 

emission from the Sun, also Australian/NZ group 

(early morning jamming..) 

ÅAfter war: UK, Australia, Netherlands moved 

expertise and resources in òradio astronomyó

ÅUS ðCaltech/Owens Valley in 1950s

ÅNational Radio Astronomy Observatory - 1956



Jodrell Telescope 



NRAO 300õ



Parkes Telescope



Effelsberg Radio Telescope



Arecibo Observatory



Green Bank Telescope 



Shanghai Tian Ma 65m



Angular Resolution

Resolving power (how small of a thing you can 

òseeó) depends on the size of the telescope and the 

wavelength of the light

l

size

For radio waves, 

this is largeé

So this must also 

be large

òSizeó = diameter of telescope for single dish; 

maximum distance between telescopes for arrays



Radio Telescopes: Resolution

Arrays Single Dish 

Size

Size



Correlator

Interferometer

ééReconfigurable



Early interferometers -

Cambridge, UK

Cambridge 1mile & 4C Telescopes  



Westerbork Synthesis Radio Telescope



Very Large Array





Australia Telescope Compact Array



Allen Telescope Array



Very Long Baseline Array



Space VLBI 

RadioAstron



Atmosphere

Low 

Frequency?



LOFAR







Long Wavelength Array





Murchison WidefieldArray


