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A precision measurement of the low-frequency radio sky brightness is of significant interest for the astronomical 

community. It can constrain diverse astrophysical phenomena including observations of highly energetic cosmic 

rays, neutrinos, and models of extragalactic emission [1]. The radio sky brightness dominates the system 

temperature of low-frequency radio telescopes and must be accurately accounted for when calibrating sensitive 

total-power measurements to detect cosmic dawn and reionisation via the redshifted 21 cm line.  Further, 

accurately measured radio sky brightness could serve as a stable flux-scale reference for calibrating the SKA Low 

telescope. The flux scale for cm and longer wavelengths is based primarily on observations of some of the brightest 

objects in the radio sky using well-defined antennas that can be easily modelled [2]. Modern systems have 
improved in accuracy but are still based on these early measurements.   

In this work, a precision measurement was taken of the low frequency radio sky from 75 MHz to 350 

MHz using a single wideband log-periodic SKALA4.1 antenna [3]. The antenna was placed on a 40 m ground 

mesh at Inyarrimanha Ilgari Bundara, the CSIRO Murchison Radio-astronomy Observatory. The antenna was 

connected to a receiver that continuously and in-situ self-calibrates for receiver noise, impedance mismatch and 

bandpass [4].  The new improved measurements have been compared to the Global Sky Model (GSM) that was 

constructed as a fit to previous all-sky images made in this band [5]. We developed a correction to apply to the 

GSM consisting of a scaling and offset factor to improve the absolute calibration of the model. The work 

represents a significant improvement in the measurement accuracy of the diffuse sky brightness in the SKA Low 

band. Below, the uncorrected GSM is plotted against the calibrated measurements at different UTC times. Sky 

models scaled to our measurements serve as a stable reference for calibration of SKA Low stations. As a result, 
these measurements serve to define the absolute flux density scale of the SKA Low telescope. We would like to 

thank the staff at SKAO for their assistance. 
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Figure 1. Uncorrected GSM (thin trace) and calibrated radiometer measurements (thick trace) at different UTC times [5]. 
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