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Why is it a “National Facility”?
Funded-by:thefederal-government
{through-CSIRO)
Providesradio=astronomical-facilitiesto
AustraliarCtinternationalastronomers.
Ranks#2inthe-world

=(interms-of publicationsetc)
Cost~$15M p.a.

Empleys=156people
—of-whom—=15-are-astronomers,

—all-of whom-have supportduties.
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Radlio-tel escopes show us things which
hidden at optical wavelength
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So that rays from different
directionsend up in step at

Lens delays some
rays more than
others
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Comte Jean Baptiste Joseph Fourier
1768-1830

=time-distribution
«amplitude of a wavefront - image producing-it_
«many other-pairs of quantities—_ hy
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The amplitude and frequency of the twelve
sinewaves (the fundamental plus 11
overtones) which make up the vibration of
the D-string are easily read from the graph.
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Thewaveisa
function of time

FOURIER
TRANSFORM

The Fourier Transform is
afunction of frequency
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Sawtooth
Wave

B () = 1sin(t) + 3 Sin(2t) +3 Sin(3t) + 4 Sin(4t)
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1¢ sinewave —
D Thisiscalled a
Fourier Spectrum
2™ sine wave
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Problem-t-we can’t actually

Stea
—« \iew 1: we capture the rays at different the cross-correlations

| palces, and then delay them-by-the_right I between the signals at each
amount, bring-them together to forman ———— —
» View 2: we measure the electric field in—

various places, and then calculate the —
Fourier transform-of that distribution

radio telescope




—— Poblem2

e« We can’t fill the aperture with millions of
small radio telescopes. ———__

. Solution: Tetthe-Earth’s rotation helpus ————




100kA =6kmat 6 cm




—Earth rotate-the baseline

«Correlate the signals between telescopes, and
_store the results of those-multiplications on disk

«Atthee end of the-observation, assign-the results

~ of the multiplications to the ¢ correct posmonm
theu-vdisk —

«Fourier Transform the tv plane toipTﬂduce an
image =

SimSIM
Simulating the Space Interferometry Mission

— Soisthatall?

— e If we were able to cover all the u-v plane
with spacings, WW a
- perfectimage—— -
— + Inpractice there are gaps and se-we have to
— use algorithms sueh-as CLEAN and
Maximum=Entropy to trﬁ@guess the
missing information

 This process is called ¢ deconvolution




— Soisthatal?
Other problems include
o calibrati

= —use calibrator sources
* bad data

— edit the data—___

» “twinkling” in the atmosphere or ionosphere —
— use techniques such as “Selfcal”and phase

referencing




