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Baseline = 1000 km
Observing frequency = 5 GHz

Angular resolution ~ 10 mas = ATCA angular resolution at 5 GHz x (6/1000)
Sensitivity calculation exactly the same.

So, for detection on long baselines, require compact and bright emission.
High brightness temperature emission:

T,=1.22 S Jabv?2

elliptical Gaussian; T, in 10'? K; S, in Jy; a and b in mas; v in GHz; z is redshift

VLBI/Correlation

Deller, Tingay, Bailes & West, 2007, PASP, 119, 318
Deller, Brisken, Phillips, Morgan, Wayth, Tingay, Rottmann, Alef, Romney,
Middelberg, 2011, PASP, 123, 257

http://cira.ivec.org/dokuwiki/doku.php/difx/start
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Caught in the Act: Black Hole H1743-322 Launches a Jet

Very Long Baseline Array radio images
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Rossi X-ray Timing Explorer power spectra
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‘No signal’ from targeted ET hunt

Very long baseline interferometry results in an effective antenna of many kilometres in size

The hunt for other intelligent civilisations has a new technique in its )
arsenal, but its first use has turned up no signs of alien broadcasts. Related Storie
Australian astronomers used "very long baseline interferometry” to Study says most
examine Gliese 581, a star known to host planets in its "habitable zone". have planet

A ) Murky exoplanet
The hunt for aliens is fundamentally a vast numbers game, so the team's host life'

result should come as no surprise. ) .
Most liveable alie

worlds ranked

Phase change (degrees) per spectral channel

Their report, posted online, will be published in the Astronomical Journal.

In recent years, interest in such targeted searches has begun to surge as
the hunt for planets outside the Solar System continues to find them at
every turn.

Signal number

Astronomers currently estimate that every star in the night sky hosts, on
average, 1.6 planets - implying that there are billions of planets out there
yet to be confirmed.

But a number of stars have already been identified as playing host to rocky
planets at a distance not too hot and not too cold for liquid water - the first
proxy for amenability to life.

ET or AT&T?

Gliese 581, a red dwarf star about 20 light-years away, is a particularly
interesting candidate for the Search for Extraterrestrial Intelligence, or Seti.
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Russia’s RadioAstron space observatory

The RadioAstron observatory with an unprecedented high reselution « .
y Highly &lliptical oebit

capability will make it possible to observe remote obje?s in space’ . Agpgee: 336,000 Kjometers

—n ' Perigee; 600 km
Parabolic antenna Broad-beam amtennas . « Ovrbital period*8.2 days

« Diameter: 10 meters

« Compnises 27 carbon-plastic “petals” " . . f@ . o Observed object
. -
. \_\l; : Focal modyle >

This is the first Russian orbital L v y T
radio telescope i E fommmmmamnogunn t N
It will study: N ol ! :

) (i Ry .
- Galaxy nudei . QR T~ 'xt‘ - .
y o X 2 ’ >3

+ Black holes : R T S 600 km 330,000 km
« Neutron stars W / (R 362,000 km

« Interstellar plasma clouds
« The Earth’s gravitational field

4 W
« And many other objects and < Bi‘v. ’ 4
phenomena in the Universe 'L/ 0‘
' \/

N -
e ] NaTVigatOY seTViCE tOdUle '
The RadioAstron observatery will operate with an inter-

national network of ground-based radio telescopes. This
huge ground- and space-based telescope system, also
called an interferometer, will provide the finest angular
resolution. *

This will make it possible to obtain images of remote
objects with a resolution exceeding that of NASA's
Hubble orbital telescope a thousand times over
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crAR) SUMMARY

Very Long Baseline Interferometry (VLBI) the highest angular resolution direct imaging
technique in all of astronomy;

Long baselines sensitive to smallest structures and highest brightness temperature
emission;

Tracer of most energetic and dynamic processes in the Universe:
— Active Galactic Nuclei;
Pulsars;
Supernovae;
GRBs;
X-ray binaries;
MASERS.

Also, novel techniques:
— SETI

Regional and global VLBI arrays available, Australian LBA only VLBI facility in Southern
Hemisphere;

Plenty of help to get started at Curtin University and CASS ATNF.




