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Investigating the ionosphere's impact on the polarised radio sky 

The formation of the first luminous sources and their subsequent 
reionisation of the intergalactic medium, called the Epoch of 
Reionization (EoR), was a pivotal period in the history of the 
Universe. The most promising method to observe the EoR is via 
tomography of the redshifted 21 cm line of neutral hydrogen. Due 
to the expansion of the Universe, 21 cm emission from the EoR 
redshifts to radio frequencies between 100 – 200 MHz. Detecting 
this cosmic signal is a goal for current and next generation low-
frequency radio telescopes.  

A significant challenge to radio EoR experiments is identifying and 
removing foreground emission produced by a variety of 
astronomical sources.  The most significant contributor to astrophysical foregrounds is emission from 
the Milky Way Galaxy. This emission is polarised, and as it propagates through the interstellar medium, 
the emission becomes spectrally complex via an effect called Faraday rotation. Imperfect calibration of 
the telescope response can cause this polarised spectral structure to leak into total intensity emission 
and either obscure or mimic the EoR signal.  

Yet the Earth's ionosphere may attenuate the amount of polarised foreground emission we expect to 
observe with the Murchison Widefield Array (MWA).  The ionosphere is a turbulent region of the Earth’s 
upper atmosphere, permeated by the Earth’s magnetic field and ionised by Solar radiation.  Changes 
in the total electron content of the ionosphere impart positional shifts of background astronomical 
sources and additional Faraday rotation. EoR experiments will average over a variety of different 
ionospheric Faraday rotations. This averaging has the potential to de-polarise Galactic foreground 
emission.  

So far, the MWA EoR experiment has focused on the impact of the ionospheric positional shifts but has 
yet to investigate the effect of the variable ionospheric Faraday rotation thoroughly. The goal of this 
project is to: (1) characterise the activity of the ionosphere via calculations of the ionospheric Faraday 
rotation expected in the MWA EoR observing fields, and (2) explore the connection between ionospheric 
Faraday rotation and positional shifts previously observed using the MWA, to help identify best 
ionospheric conditions for the MWA EoR experiment. 

Figure: Polarised emission (not corrected for ionospheric Faraday rotation) from the Milky Way Galaxy, 
observed at 216 MHz using the MWA. By averaging over variable ionospheric conditions, this emission may 
become de-polarised. Figure is from Lenc et al. 2017, PASA, 34, e040.  
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