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Scintillation of at spectrum radio sources provides a uniq ue instrument to study the characteris-
tics of the electron density distribution throughout the interstellar medium as well asto study the
microarcsecond structure of these compact radio objects. A multifrequency description of thein-
traday variability phenomenon based on the combination of Australia Telescope Compact Array
observations with the data from the monitoring projects at the University of Tasmania, will be de-
scribed. Some implications concerning the physics of compact structures and the characteristics
of the interstellar medium will be discussed, in particular for the case of PMN J1326 5256.
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Interstellar scintillation in the southern sky. Giuseppe Cim

1. Introduction

Intra-Day Variable sources (IDV) are at spectrum extragal actic synchrotron sources, often
associated with optical quasars, BL Lacs or radio galaxies, that show ux density variability on
time scales shorter than aday [6]. They are typically unresolved with the longest VLBI baselines
a centimetre wavelengths. These sources show intrinsic variations on much longer time scales
(months) that sometimes are associated with milliarcsecond structure that evolves on time scales
of years [8]. Source-intrinsic explanations of IDV require extremely compact objects that need
extreme (if not impossible) values of Doppler boosting to avoid brightness temperature to violate
the inverse compton limit. However, the easiest way to understand the intra-day variability isas a
propagation effect, similar to that in low frequency variables, due to scintillation in an interstellar
screen of ionized gas ([11] and references therein). In this paradigm, the refractive screen acts like
the agitated surface of a swimming pool, that bends sunlight to cause an irregular pattern of light
and dark bands on the bottom of the pool. In the astronomical case, the Earth moves through an
immense pattern of light and dark bands, which causes the variability of the IDV sources.

The main characteristic of IDV is the variability on time scales of a day to less than one
hour of both total (S) and linearly polarized (P) ux densities. The amplitudes of the uctuations
differ from source to source but are typicaly in therange ms =5 20%, where mg is the total
intensity ux density modulation index ( ms = gs=S). Often, the variability is more pronounced
in the polarized than in the total ux ( mp > 100%). Usualy, the variations in S and P appear
correlated but in some cases are anti-correlated [10].

An ISS origin for the IDV requires the time scales of the variations to exhibit seasonal mod-
ulations when the projected velocity of the Earth and the interstellar matter have similar speed
and direction (see [11], [4]). Therefore, a proper understanding of the IDV phenomenon needs
long-term continuous monitoring of IDV sources. Using the Ceduna 30-m radio telescope of the
University of Tasmania, we are continuously monitoring the variability of a number of compact
sources at 6.7 GHz in order to obtain information about the variability pattern during the course of
the year [9]. The Ceduna continuous monitoring program is essential to collect information about
the long-term characteristics of the observed ux density  uctuations.

2. Observations

The remotely operated 30-m Ceduna radio telescope is located 850 km west of Adelaide, in
South Australia. It was built by Mitsubishi in 1969, and it has been used by the Overseas Telecom-
munications Company (OTC) for telephone and television communication viathe Intelsat satellite
system up to October 1994. In September 1995, the station has been donated to the University of
Tasmania. In March 2003, the COSMIC project, COntinuous Single-dish Monitoring of Intra-day
variability at Ceduna (see [9]), has commenced with the aim of providing continuous observa
tion of a sample of southern scintillators at 6.7 GHz. The long-term light curve of the BL Lac
PMN J1326 5256 isshownin g.1. The data was collected between March 20 03 and November
2006 (MJD 52700 54060). The short gapsin the light curve are due to the observing strategy.
The target sources are divided in two groups: north and south of the zenith at Ceduna. Each group
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