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Introduction & Background

A Investigate the impact of Aeronautical RFI sources on
SKA Phase 1

A This study considers: 1090 MHz (SKA1 -Mid L -Band)

A Automatic Dependent Surveillance Broadcast (ADS -B)
A Secondary Surveillance Radar (SSR)
A Traffic Alert and Collision Avoidance Systems (TCAS)

A Determine at what radius from the telescope receivers
digital saturation in the ADC can occur

A Single telescope receiver:
MeerKAT Measurement + Computational Modelling
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MeerKAT Masuremes (2019)

p Botswana

1

/] ‘
495\ akopmundls
i

\,.leis
"

Pre-Covid (2019):
Johannesburg / Cape Town
25" Busiest Air Route in The World

~4.5M Passengers

e

/Lsof’kreto ria
A

Midrand

a5 *‘/‘ﬁ R el e IR S T e R L | /| feswatini

'L'uderltz w

' “®Richards Bay

2

5 IS

®F st London

,,‘.Mékﬁéﬂnda, -~

|
) B> . gl Xz <, ‘?’» - . > /\ o
\ /;p .Worces er™ . St . e = 3 ‘/""‘—\ —
'( ‘ “ P, ~~——Gqeberha

® .
Cape Town International Airporti§es "ow" kol Ty S  oagasorae

- " ®effreys Bay

S S " Opossel Bay.

.l_-lerm’.nus

Slide / 5



MeerKAT Measurements (2019
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MeerKAT Measurements (2019)
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MeerKAT Measurements (2019)
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% Astronomical Source

Aeronautical RFI Simulations

Pointing Vector

A Problem Definition:

Aeronautical Target
4

A Global Coordinates:

Slant Range
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ECEF, , , reference frame D% v SO
A Local Coordinates:
0, 0
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A Pointing Vector from local
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Aeronautical RFI Simulations
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Aeronautical RFI Simulations

A A MeerKAT observer was modelled using CST full wave EM solution gain patterns for
arange of 0 ° to 360 ° Azimuthand O ° to 90 ° Elevation pointing angles.

A The maximum boresight gain is approximately 43 dB, with the first null at ~1.4 >
from boresight.

MeerKAT Antenna Gain (f-=1090.0 MHz; A=0.28m)

Phi (Degrees from Beam Centre) [deg]

A Aircraft DME:1090 MHz modelled as 300 W into a 2 dBi omni -directional
transponder antenna to produce a Tx power level of approximately +57 dBm.
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All Flights (2019-03-13 12:00:20)
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SPFD [dB(W/(m? Hz))]

Single Telescope Recelver: spfd

Total SPFD lIsotropic Reciever
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Single Telescope Receiver: Saturation Radil

Simulation Saturation Radi compared to 2019 MeerKAT Measurement Results
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