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Agenda
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RFI Monitoring, why, how, where, and what was
found....




Reasons for monitoring
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Characteristics of interference
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The impact of interference on radio
astronomical observations, summarised AST(QON

Narrow band Wide band

1 Will pollute in the frequency g Cannot be distinguished
domain. The interference may from natural noise. Increases
have insufficient I/N to allow system noise temperature
flagging it as such, and thus (Tsys), hence decreases
produce artefacts. sensitivity.

Moderate || 3 1 terference may be i The presence of interference

Fecognisable and can be discarded. ||| may be detected. Some loss in
sensitivity results, which may

be acceptable for certain kinds
of observations.




The impact of interference
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Basic Requirements of monitoring equipment
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Sensitivity
the holy grail AST({ON




System noise considerations
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SA/RXx Proc.
+storage




System noise considerations
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System noise considerations
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Completing the monitoring system
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Completing the monitoring system
ASTRON

V SA/Rx Proc.
> >




Completing the monitoring system
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Completing the monitoring system
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Completing the monitoring system
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Equipment options
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Scanning Spectrum Analyser
ASTRON

Low-Pass Resolution Envelope Video

RF Downconverter  Bandwidth Detector Bandwidth
Attenuator A—.-A Fiter ~ (SLVA) Fitter

Swept Tuned

Local
Oscillator

Generator




Scanning Spectrum Analyser

ASTRON




Real Time Spectrum Analyser
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RF Downconverter Real-Time Digital Post Capture

Downconvert
Attenuator & Filter Capture Displays

Band-Pass

Oscillator 100 or 300 Msps

Live Signal
Processing
110 MHz
Acquisition Bandwidth

Real-Time
1Q out
(option 05)

< Real-Time Bandwidth Display Processing >




Real Time Spectrum Analyser
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Spectrum
DFT-Based Spectrum Analysis*

Input Signal
DFT Engine
—
Time T

Equivalent Bank of Filters

Bank of N Bandpass Complex
filtars with centers

- oy on FET Envelo_pe
fraquency bin width Detection

Memory Contents
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* The Fast Fourier Transform (FFT) is a common
implementation of a Discrete Fourier Transform (DFT).

Spectrogram




Real Time Spectrum Analyser
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Digital Spectrometer
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‘The best spectrum monitoring system is a radio telescope.’




Digital Spectrometer
available systems 1 AST({ON

Analogue Front End




Digital Spectrometer
available systems 2 ASTRON

moet© - Radiospectrometer: CALLISTO

FPU focal plane unit

Synthesizer Down converter - Standard PC
Tuner 37,5MHz— ]..odga'nﬂ'lmlc
12C-bus 10.7MHz etector

Integr: z_ltlon Data aquisition Drivers,

unit S unit EEE Buffers
(low pass filter) L2C-interfacing
I*[*

Conteol out
Control path Frequencyrange: 45MHz...870MHz
Signal path Frequency resolution: 2,5KHz

: : Bandwidth:
<«—» Control- data link Callisto/Host-controller File: spectrometerV2 ppt, 2002-12-4, Monstein




Units of radio power
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Engineers

Astronomers




Example Monitoring Systems
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Example Monitoring Systems:

RMT Block Diagram
November 2006
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Example Monitoring System Spectrum:

LOFAR sites 2002-2008 (30-1000MHz)
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Krakow3, 11-Mar-2008
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Example Monitoring Systems:
SKA candidate site monitoring system, 2005 ASTRON
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At the Chinese candidate SKA site:
Dawodang, the location of FAST ASTRON
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flux (dB(Wm—2Hz™"))

Example Monitoring System Spectrum:
SKA candidate site monitoring system, 2005

Australia, Mileura site, mode 2, power spectrum, vertical polarisation, pointing p1
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freauencv (MHz)
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System: MLOSD, PATH14000, 50, PATFII:ms.miPATH‘I.Cﬂ.FSLE
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Example Monitoring Systems:
SKA site characterisation 2010 AST(QON




Example Monitoring System Spectrum:
SKA site characterisation 2010 AST(QON
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SKA monitoring 2010, annotated power flux spectra, core site Y
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Concluding remarks:
On pulse behaviour
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Concluding remarks
summary ASTRON




