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The Australian Radio Quiet Zone (RQZ) is centred at Inyarrimanha llgari Bundara, the CSIRO’s
Murchison Radio Astronomy Observatory in Western Australia. The RQZ was established to
protect radio frequency telescopes from harmful interference.

The Observatory currently hosts three operational telescopes: Murchison Widefield Array, ASKAP,
and EDGES. Soon, it will also welcome SKA-Low, one of the largest radio telescope projects ever
undertaken. SKA-Low will consist of 512 stations, each equipped with 256 antennas, spread
across a maximum distance of 74 km within the Observatory. While the RQZ is designed to
protect the telescopes from local interference within its regions, there are external interferences
that are challenging to mitigate due to tropospheric ducting.

Tropospheric ducting significantly impacts radio frequency propagation by extending the
distance signals can travel from remote sources, potentially interfering with radio astronomy
observations. This phenomenon primarily occurs when the refractive index of radio signals
decreases exponentially with altitude, creating a “duct” or waveguide between the interference
source and the telescopes. Various mechanisms can cause ducting, including evaporative ducts,
temperature inversions, subsidence, and advection. Therefore, understanding how ducts form is
essential for detecting and distinguishing external interference from local interference.

To monitor the radio spectrum at the Observatory and track potential interference, dedicated
receivers are used. Scheduling telescope observations, particularly for SKA-Low, is a complex
operation and using spectrum monitoring technique alone is not sufficient to develop telescope
schedule. In addition, with the computational demands of radio observation, it is vital to
understand how tropospheric ducting may affect these observations.

The project will utilize the spectrum monitoring data along with the weather observation data
recorded at the Observatory to classify tropospheric ducting events, forecast them to optimise
the telescope schedule, and compare with existing precursor data from the MWA.

This project aims to:

- classify ducting events and forecast their occurrence, providing valuable information for
telescope scheduling regarding the likelihood of atmospheric ducting and developing an
optimized scheduling strategy

- employ artificial intelligence techniques that can be explained, validated and trusted to
run the telescope

- testthe impact on low-frequency observations, cross-comparing the monitoring data
with calibration solutions and other quality assurance metrics for the MWA Epoch of
Reionisation program.

The project has the potential for an internship with CSIRO, SKAO, or an industry partner. This
project is open to domestic applicants.
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