
Christopher Jordan - Ionospheric shockwaves with MWA EoR

A census of ionospheric 
activity with MWA EoR

Christopher Jordan,
Cathryn Trott and John Morgan



Christopher Jordan - Ionospheric shockwaves with MWA EoR

Christopher Jordan,
Cathryn Trott and John Morgan

A census of ionospheric 
activity with MWA EoR

Unexpected, exciting 
developments in 

ionospheric imaging
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https://docs.google.com/file/d/1miMHe16TLq_8BtCXnTD_fXZ8ZbbU0Qij/preview
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Motivation
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How does the ionosphere affect us?
Can we understand and remove its effect?
Can we predict poor observing conditions?
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MWA → ionospheric imager
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Figure credit (x2): Loi+ 2015
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TEC reconstruction
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“The Harker-O’Leary method”
(Harker M., O’Leary P., 2015)
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TEC reconstruction
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https://docs.google.com/file/d/0B6PZ9mZrsCjUaGd0c0J6R01XTk0/preview
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“Characterisation of the ionosphere 
above the Murchison Radio Observatory 

using the Murchison Widefield Array”

● 927 two minute observations in 2015
● Analyses demonstrating our ability to 

determine ionospheric activity

● MNRAS, accepted July 2017 
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Ionospheric types

Four “types” 
identified:

● “quiet”
● “large scale”
● “anisotropic”
● “stormy”
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Ionospheric types
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Types 1-4: 74%, 15%, 2.3%, 8.4%
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Ionospheric types
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Types 1-4: 50%, 23%, 14%, 13%
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Ionospheric types
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Ionospheric types
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Comparison with Kp indices
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Comparison with Kp indices
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Variability

16



Christopher Jordan - Ionospheric shockwaves with MWA EoR

Looking for variability...
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Looking for variability...
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Shockwaves
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“The jilted lover”

https://docs.google.com/file/d/12r-P55FWgTZir1ZC2T6fV1fANFcSbhi_/preview
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Shockwaves
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“The fighter jet”

https://docs.google.com/file/d/1g1FY5W6OHC48CwLF-w-U2Wbq8QUDWM96/preview


Christopher Jordan - Ionospheric shockwaves with MWA EoR

Shockwaves
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“The Hypnotoad”

https://docs.google.com/file/d/1zT71lxw6OfuNpuBOkxbJCmRcrV8a1hwT/preview
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Summary
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● The ionosphere is a 
complicated beast

● On the horizon:
○ A census of 

ionospheric activity
○ How the ionosphere 

affects an EoR PS
○ Unusual ionospheric 

effects

Thanks for your 
attention!

https://docs.google.com/file/d/1zatzSNCC9BePMeRk4kSOmt5rQakuPrO5/preview

