
Radio frequency interference: single dish radio 
astronomy and what are we doing about the RFI?
G. Hobbs



Who am I?

ÅAstronomer who has used 
large single dish radio 
telescopes (Jodrell Bank, 
Parkes and FAST)

ÅStudies pulsars

ÅCommissioning scientist for 
the new Parkes ultra-wide-
bandwidth receiver

Presentation title  |  Presenter name2 |



The Parkes telescope

Presentation title  |  Presenter name3 |



Presentation title  |  Presenter name4 |

Google maps

Flight aware

ACMA licensed transmitters



The ultra-wide-bandwidth receiver
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700 MHz to 4000 MHz



Presentation title  |  Presenter name6 |



[ŜǘΩǎ ōǳƛƭŘ ǳǇ ǘƘŜ ōŀƴŘ
(700 MHz to 4000 MHz)

(Signal as a function of observing frequency)
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Astronomy 
signal 
covers the 
entire 
band
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Astronomy 
signal 
covers a 
narrow 
part of the 
band



Presentation title  |  Presenter name10 |



Presentation title  |  Presenter name11 |



Presentation title  |  Presenter name12 |



Presentation title  |  Presenter name13 |



Presentation title  |  Presenter name14 |



Presentation title  |  Presenter name15 |

?



Presentation title  |  Presenter name16 |



Presentation title  |  Presenter name17 |



Presentation title  |  Presenter name18 |



Presentation title  |  Presenter name19 |



Presentation title  |  Presenter name20 |



Presentation title  |  Presenter name21 |



Presentation title  |  Presenter name22 |



Presentation title  |  Presenter name23 |



Presentation title  |  Presenter name24 |



Presentation title  |  Presenter name25 |



The signal depends slightly on telescope pointing 
direction
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For a strong signal we can determine the angle to the source to ~1 degree!



¢ƘŜ wCL ƎŜǘǎ ǿƻǊǎŜ Χ
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2019 March 19
UTC: 17:56

Observation of 
Galactic centre
region
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2021 October 14
UTC: 06:08

Observation of 
Galactic centre
region

This RFI is a big 
problem!



Amount of new RFI that has appeared in the last 
couple of years

~710 MHz:  lost 20 MHz from handsets

~1830 MHz: lost 20 MHz from mobile transmission towers

~2160 MHz: lost 10 MHz from a transmission tower

~2300 MHz: lost 20 MHz from NBN transmissions

~2640 MHz: lost 40 MHz from NBN transmissions

~3450 MHz: lost 20 MHz from transmission towers

~3550 MHz: lost 20 MHz from transmission towers

Since 2019 to now we have lost an extra 150 MHz (mostly 
transmission towers) + wifi/BlueToothis more present now 
(~ 80MHz)
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!Ŏǘǳŀƭƭȅ Χ ŜǾŜƴ ǿƻǊǎŜΦ hŦǘŜƴ ƭƻǎƛƴƎ ŜƴǘƛǊŜ ōŀƴŘǎ
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Mid-band from 1344 
to 2368 MHz (1024 
MHz bandwidth)

Streaks likely caused 
ōȅ άjitter of the 
sampling clock 
smearing power from 
very large interfering 
signals across the 
ōŀƴŘέ

Low band also 
saturating = 640 
MHz bandwidth 
being lost



Lǘ ƛǎƴΩǘ ŀƭƭ ŘƻƻƳ ŀƴŘ ƎƭƻƻƳ

ÅStill doing excellent science
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Plenty of science in that data set!
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Amount of band that we have recovered from the RFI
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Note: astronomers are successfully processing the UWL data sets using simple flagging 
methods to chop out the affected bands



Amount of band that we have recovered from the RFI

0 MHz
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Note: astronomers are successfully processing the UWL data sets using simple flagging 
methods to chop out the affected bands



A more detailed look at the RFI

ÅHave large (public) archive of observations from Parkes including 
with the wide band receiver (data.csiro.au)

ÅRecord with high-frequency resolution: 6,815,744 channels across 
the band (~400 Hz resolution) and high-time resolution:  64us, 2-
bit samples.

ÅHave data recorded before COVID hit and during COVID (with 
fewer aircraft, visitor centre shut etc.)
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Remarkably little change! ς
we are dominated by 
persistent signals!



Observed signals
ÅMobile handsets
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Optus 4G: 714 to 730 MHz



Aircraft
In the UWL band aircraft signals cover from 
962 to 1150 MHz 
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1011

107

107



Distance measuring equipment (DMEs)

It seems that one 
airliner interrogates a 
large number of DMEs 
in quick succession.
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Military aircraft
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Narrow band emission

Bright 
pulses
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One satellite in the beam is bad, but lots of 
satellites in the side-lobes are worse(?)
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Coming from multiple GNSS 
satellites in the far sidelobes

Affects us all: MeerKAT
bandpass (Matthew Bailes)

Methods to remove this satellite RFI will be 
of importance world-wide!



WiFiand Bluetooth
ÅWe see WiFi/Bluetooth mostly 

between ~8am and ~5pm

ÅIdeal to trial mitigation methods:
ωRelatively wide band (=> worth 

mitigating)

ωtƻǘŜƴǘƛŀƭƭȅ ŎƻǳƭŘ άǘǳǊƴ ƛǘ ƻŦŦέ

ωCould mitigate the RFI in the 
frequency domain, or time domain, or 
both
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8am 4:30pm

Time

80% of 
observations


