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Outline of the presentation

- Introduction to VLBI
- A taste of VLBI science

- Similarities and differences compared to connected
element arrays

- Special issues in the amplitude & phase calibration
- EVN & e-VLBI
- Space VLBI



Very Long Baseline Interferometry

Arrays of local autonomous telescopes, distant hundreds to thousands of
km one another. A number of ground VLBI arrays exist to date:
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VLBI opens the access to milliarcsecond resolution

Resolution = Observing wavelength / Telescope diameter

Angular Optical (5000A) Radio (4cm)
Resolution Diameter Instrument Diameter Instrument
1 2mm Eye 140m GBT+

1+ 10cm Amateur Telescopg 8km VLA-B
0.405 2m HST 160km |MERLIN
04001 100m Interferometer 8200km |VLBI

Atmosphere gives 1" limit without corrections which are easiest in radio

Jupiter and lo as seen from Earth
1 arcmin 1 arcsec 0.05 arcsec 0.001 arc
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Simulated with Galileo photo

Adapted from C. Walker



The high resolution and sparse distribution of telescopes have
some straightforward implications on the science

Brightness Temperature Regimes at 8.4 GHz

uy

A Only sensitive to non-thermal emission =
processes (Tymin~ Crpew)
- 10° K brightness temperature limit
- Tailored science cases
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Need bigger telescopes

For continuum, need a higher data
rate

" Image sensitivity, 41 (uy/beam)
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Larger number of telescopes
Wider bandwidth
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Right Ascension (J2000)

Total intensity (zero moment map) of G23.657-0.127.

Galactic methanol maser

SS433 Total extent 650 AU
10 mas = 50AU

Starburst in M82

0836+0054 z=5.82

1 mas ~ 6 pc

1993J in M81(z=0.00013) HST and VLBI in

Fraction of light year res. NGC4261 (z0.0074) HST and EVN*MERLIN in 3C264



