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miVestipeoplenwilifencounter interference
WHERRUSIRAMEdIioraata.
~ m|Contiptium’ Observations:

~ Reguirerwide bandwidths f nsitivity -> it’s hard to find large,
nececupiedipertions of the radio spectrum.

m Spectral Line Observations:

Spectral lines are often redshifted out of the protected bands.

m Pulsar Surveys:

Interference can have similar signatures to pulsar signals.

http://www.atnf.csiro.au/SKA/intmit/



Self generated Interference

Digital equipment at the observatory
(testing, isolation & shielding)

Natural Interference o
Solar interference .

Terrestrial Interference

Build the array in a radio quiet
location

Satellite Interference

Navigation satellites (GPS & GLONASS), “Low Earth Orbit”
communication satellites (Iridium & Globalstar), Geostationary satellites
(AUSSAT), Radar and weather satellites, etc.

FORTE Satellite Map

Background Radiation at 131.0 MHz {my/m)

Latitude
L=}




Surveys are conducted over the four cm
bands (3, 6, 13 & 20 cm):

Images and recommended frequencies
given In the ATCA User’s Guide

An overview Is given at:
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3 ATCA L-band (20 cm) Spectrum. Radio Interference ATCA S-band (13 cm) Spectrum. Radio Interference
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The strength, location, duration,
polarisation, etc. of an interfering signal
have various effects on the final image.

Interference enters the visibilities, so
It's the Fourier transform that I1s seen In
the Image
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ol the RFI
time and
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Visibility locations are functions of wavelength.

Different monochromatic components of a broadband signal experience
different phase shifts as a wavefront travels between antennae.

The effect is a radial smearing in the uv-plane => radial smearing in
Image.

The ideal reSponse of the I Worst case example for a 1 km baseline
correlator, V(V,), Isreduced . EX“
as the bandwidth, 4v, and -
the time delay, 7, increase. boer ez G5 04 os
Vo+A4VvI2
V(v,) = _[V(V)dv = ‘si nc(Av rg)‘V(vo)
Vo—4Vv/12

§2.3, 82.11, 817.1.1, 818.1.



Antenna delays are set so that a wavefront from s reaches the
correlator via each antenna at the same time.

An interfering signal, / with a different delay will
suffer bandwidth smearing.

The correlater output r, will be reduced Circles on the
quickly as 7 moves away from the field centre. celestial sphere of
S equal delay
. | /
V' (Vo) = |sinc(Avr,)V (v,) / ‘ﬁ
M
Y
were the time delay of the interfering signal, T, is FEA B
SECEE S !
Dlsing
T, =
C

§2.3, 82.11.



Variable delays and phase shifts are inserted to track the
celestial sphere

Signals not moving with the celestial sphere will move through
fringes.

The effect is tangential smearing in the uv-plane => tangential
smearing in image

Theideal response, V(7(z))), is For terrestrial sources, the effect is
reduced asthe frequency, v,, andthe  opposite to what the astronomy
changein delay, Ar, increase. would experience if fringe stopping

isn’'t implemented.

At
to+—

V() == [V ou r=[sine(v, 80,
1o V, = @ucos(0)

(%))

§2.4, 82.12 817.1.2, §18.2
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‘the int 9""_er’

=URHEr MEasures can be taken to reduce

%

URAWaREESIgNEIS:

Y
Some examples include removing / reducing

| the source, choosing a
better location / frequency / time, using more
robust StatIStICg time and frequency filters,
flagging data, interference mitigation

http://www.atnf.csiro.au/SKA/intmit/ 16



A range of extremely promising algorithms are currently
being demonstrated.:

Adaptive filtering and post-correlation cancelling.

Moving the nulls of the interferometer
pattern around (Geoff Bower’s images).

Project out strong correlated parts of the complex
visibilities (sub-space techniques).

Parametric techniques.

The decorrelation effects mentioned on previous slides
must be taken into account.
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aNlRcreased Use ofi "rhe Spectrum and more sensitive
fetrments will make iy nterference worse Iin the
future, | ‘ v

IntEFERDN r‘ﬁmve puilt-in mechanisms which help

L0 rEaUCE e Interierence.
Viany: of 'these mechanisms are more effective on
long baselines.

A lot can be done by designing equipment and
planning observations carefully.

m As new Instruments are built and current instruments

upgraded, new algorithms are being implemented to

mitigate the interference.
http://www.atnf.csiro.au/SKA/intmit/ 18




