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Abstract. A techniqueto detectman-madeinterferencein thevisibility
dataof the Mauritius RadioTelescope(MRT) hasbeendeveloped.This
techniqueis basedon theunderstandingthat the interferenceis generally
‘spiky’ in natureandhasFourier componentsbeyond the maximumfre-
quency whichcanarisefrom theradiosky andcanthereforebeidentified.
We take the sumof magnitudesof visibilities on all the baselinesmea-
suredatagiventimeto improvedetectability. Thisis thenhigh-passfiltered
to get a time seriesfrom which the contribution of the sky is removed.
Interferenceis detectedin thehigh-passdatausinganiterativescheme.In
eachiteration,interferencewith amplitudesbeyonda certainthresholdis
detected.Thesepointsarethenremovedfrom theoriginal time seriesand
theresultingdataarehigh-passfilteredandtheprocessrepeated.Wehave
alsostudiedthestatisticsof thestrength,numbers,timeof occurrenceand
durationof the interferenceat the MRT. The statisticsindicatethat most
oftentheinterferenceexcisioncanbecarriedoutwhilepost-integratingthe
visibilities by giving azeroweightto theinterferencepoints.

Key words. Metre-wave radiotelescope—Fouriersynthesis—interfer-
enceexcision.

1. Introduction

MauritiusRadioTelescope(MRT) is a new metre-wave radio telescopeoperatingat
150MHz. The primary objective of the telescopeis to producea sky survey in the
declinationrange−70◦ to −10◦ with a point sourcesensitivity of about200 mJy
(3σ ). Thiswill bethesouthernsky equivalentof theCambridge6Csurvey. A detailed
descriptionof thetelescopeis to befoundin Golapet al. (1998).Mauritiuswascho-
senasthesitefor thenew telescopedueto its strategic geographiclocation(latitude=
−20.14◦), wheretheGalacticCentreis almostoverhead.Theislandwasalsoconsid-
eredaparadisefor low frequency astronomydueto its interference-freeenvironment.
Unfortunatelyit nomoreremainsaninterference-freesitedueto theindustrialgrowth
in the country. This hasconfirmedthe generalbelief that a totally interference-free
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sitemaybea thing of thepast,especiallyat low frequencies.In Mauritius theband
around150MHz is not a primary allocationfor radio astronomy. The Government
of Mauritius hasallocatedonly a 1MHz bandfrom 150MHz to 151MHz andnot
thebandfrom 150.05to 153MHz, generallyallocatedto radioastronomy(Handbook
on RadioAstronomy1995).Emissionfrom a new communicationfacility operating
at 149MHz, spills into the protectedbandmakingit unusablefor radio astronomy.
Thereis alsointerferencefrom unidentifiedsatellite(s)in thisband.Wehavetherefore
movedthefrequency of operationfrom theinitially planned150MHz to 151.5MHz.
A narrow bandaround151.5MHz is relatively freeof interference.Sincethis is nota
protectedbandin Mauritius,anapplicationfor protectionof this frequency hasbeen
forwardedto theGovernmentof Mauritius.

In the meantime we have carriedout observationswith the MRT for morethan
20,000hoursanddataanalysesare in progress.The section2 of this paperbriefly
describestheMauritiusRadioTelescopeandtheobservationscarriedout for thesur-
vey. Thenext sectiondescribesproblemsrelatedto local interferenceandbasicprinci-
plesusedfor detectionof externalinterference.Section4 givesthedescriptionof the
algorithmdevelopedwith afew illustrationsof interferencedetection.In section5 we
givethestatisticsof theinterferenceobserved.Section6 describestheprinciplesused
for interferencemitigationin thefinal images.

2. The Mauritius Radio Telescope

TheMauritiusRadioTelescope(MRT) is a FouriersynthesisT-shapedarraywith an
East-West(EW)armof length2048mhaving1024helicalantennas.TheSouth(S)arm
consistsof a rail line of length880mand16 movabletrolleys eachwith four helical
antennas.The 1024helicesin the EW arm aredivided into 32 groupsof 32 helices
each.All theEW groupsarenotat thesameheight,asituationimposedby theuneven
terrain.Eachtrolley in theS armconstitutesoneS group.

The48groupoutputsareamplified,heterodynedto 30MHz in thefield andbrought
separatelyto the observatory building via coaxialcables.In the observatory, the 48
groupoutputsarefurtheramplifiedanddown convertedto a secondIF of 10.1MHz.
The 32 EW and16 S groupoutputsare fed into a 32 × 16 complex, 2-bit 3-level
digital correlatorsamplingat12MHz. The512complex visibilities areintegratedand
recordedat intervalsof 1 second.At theendof 24 hoursof observation the trolleys
aremovedto adifferentpositionandnew visibilities arerecorded.TheSbaselinesare
sampledwith a spacingof 1m, which is half a wavelengthat 150MHz. A minimum
of 60 daysof observingareneededto obtainthevisibilities up to the880mspacing.
TheFourierTransformof thephasecorrectedvisibilities obtainedafterthecomplete
observingschedule,producesa mapof theareaof thesky underobservationwith a
synthesizedbeamof 4′ × 4.6′ sec(δ + 20.14◦). Theexpectedrootmeansquare(RMS)
noisein theimagemadeusinganIF bandwidthof 1MHz andanintegrationtime of
8 secondsis ≈200mJy(3σ ).

Thefull width athalf maximum(FWHM) of theprimarybeamof aS× EW inter-
ferometerat MRT is 2◦ × 60◦. Dueto this broadprimarybeamandits low operating
frequency, theMRT is verysusceptibleto terrestrialinterference.Interferencecauses
spuriousfeaturesin an image.If theseeffectsaregreaterin strengththanthe noise
fluctuations,they leadto misinterpretation.Hence,it is importantto removethis inter-
ference.Interferencesdiscussedin this papercanbe classifiedaslocal andexternal
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dependinguponthelocationsof their sources.Hereinterferencefrom sourceswhich
arelocatedin-houseareclassifiedaslocal,while externalrefersto interferencefrom
sourcesremoteto thetelescope.

3. Local interference

Local interferenceis dueto oscillatorsusedin theobservatory, whoseharmonicsfall
in theobservingbandor theIF band.

We found the oscillatorsin switch modepower suppliesof PersonalComputers
to be the main sourceof Radio Frequency Interference(RFI) emanatingfrom the
observatorybuilding.Theseandtheotherpartsof thereceiversystemwereshieldedby
puttingthemin groundedFaradaycages.Theanaloganddigital partsweregrounded
separately. Sincethetelescopesiteis rocky, thenaturalgroundingis not good.Three
pits,each3m deep,with coppergroundingplatesburiedin a mixtureof coalandsalt
wereusedto improvethegrounding.Two of thesewereusedto separatelygroundthe
digital andanalogpartsof thereceiversystem.Thethird pit wasusedasgroundfor the
air-conditionersandthecomputersystemsoutsidethereceiverroom.Theobservatory
building wasnot built with shielding.We reducedtheeffect of interferencefrom the
observatoryby coveringit with groundedstainlesssteelmesh.

To reducetheeffectof common-modeinterferencepickedup by thefirst IF cables
andby thesecondIF signallines,phaseswitchingof theLO wasimplemented.We
werealsofacedwith thenoisegeneratedby theLO generatorat 30MHz, thefirst IF
frequency. This leakedto theIF portat thefirst mixerandproducedhighcorrelations
in someof the baselines.To reducethis, we useda bandeliminationfilter centered
around30MHz in thepathof theLocalOscillator(LO).

Thefirst IF at 30MHz, is heterodynedwith anLO of 40MHz. In this conversion,
straysignalscenteredaround50MHz, pickedup by long cablescarryingthefirst IF
to theobservatorybuilding, getsinto theobservingband.This resultedin increased
noisein theobservingband.To reducetheir effects,we introducedband-passfilters
centeredaround30MHz justbeforetheheterodyning.

After sortingout mostof theproblemsrelatedto “in-house” interference,we still
had interferencein our datafrom external sources.The next sectiondiscussesthe
interferencefrom externalsources.

3.1 Interference detection

Someof thewell known sourcesof externalinterferencearecommunicationsystems,
ignition systemsof vehiclesmoving closeto thetelescope,high voltagepower lines,
satellitesandtheactiveSun.Many of theseproduceshort-interval, ‘spiky’ interference
whichhavefrequency componentsatamuchhigherfrequency thanthatof theresponse
of the antennato celestialsources.Interferencefrom man-madesourcesis highly
polarized.Interferencefrom communicationsystemsis alsogenerallynarrow-band.
However, interferencewith abroaderspectrumis producedby arcingsources.

Thefront endof thereceiversystemhasbeenbuilt with sufficientbandwidthsothat
theobservingfrequency canbeshifted(within 145–155MHz) to aninterference-free
zoneby tuningtheLO. Presentlythetelescopeis operatedat151.5MHz whichallows
maximuminterference-freeobservations.
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At theMRT, sincewedonotmeasurethepolarizationof thesignal,wecannotuse
this propertyof interferencein differentiatingthe interferencefrom the sky signal.
FurthermoresinceweuseXF correlators,wecannotrejectpartsof theobservingband
in which theinterferenceoccursandusetherestof theband.

The‘spiky’ natureof theinterferenceis usedfor its detectionatMRT. Interference
whichis ‘spiky’ in naturegenerallyhasFouriercomponentsbeyondthemaximumdue
to thesky signal.In interferometerarrays,thevisibility dataaregenerallysampledin
timeatratesmuchfasterthantheratesrequiredfor agivenbaseline.Thiscanbemade
useof in identifying interferencewhich is ‘spiky’ in nature.For example,at theMRT
thebaselinewith the longesteast-westcomponent(∼ 512λ) hasa maximumfringe
rateof about0.04Hz. We have sampledthedataevery onesecondwhich allows us
to identify frequenciesup to 0.5 Hz. Thereforeinterferencecanbe identifiedby its
contribution to frequenciesin therange0.04Hz to 0.5Hz.

Themaximumfrequency to which thesky contributesat theoutputof a complex
correlatoris givenby ωex, whereωe = dH/dt = 2π

(24×60×60) = 7.27× 10−5 radians
persiderealsecondandx is theeast-westcomponentof thebaselinein wavelengths.
Sincex dependson thebaselineused,theability to distinguishinterferencefrom the
sky signaldecreaseswith increasingeast-westcomponentof thebaseline.Toovercome
this baselinedependence,insteadof detectinginterferencein thecosine andthesine
channelsseparately, interferenceis detectedin themagnitudeof thevisibility i.e., in
√

cos2 + sin2. Themagnitudeof visibility hasarateof changewhichis independentof
thebaselineused.This ratedependsontheprimarybeamof theinterferometerwhich
is theproductof thevoltagepatternsof agroupof antennas(EWandSgroups)forming
theinterferometer. At MRT theprimarybeamof theinterferometerusedfor imaging
is 2◦ × 60◦. Thustheexpectedmaximumfrequency at theMRT in themagnitudeof
thevisibility is ∼0.003Hz.

Thebestmethodto ensuredetectionof interferencein thesum of magnitudes would
beto look for interferencein theresultantobtainedby summingall possiblecombina-
tionsof baselines.For example,if theinterferencehadaffectedonly two interferom-
eters,thenthis interferencewouldbestbedetectedif thedetectionwascarriedouton
thesummationof magnitudesof thesetwo baselinesonly, insteadof addingthecon-
tributionof all thebaselines.This,however, is notpracticalin termsof analysistime.
Wefind thatgenerally, interferenceaffectsall baselinessimultaneously. Therefore,to
improve thedetectabilityof interferencewe addthemagnitudesof all thevisibilities
used.Wereferto this combineddataasthesum of magnitudes.

The last groupof the Eastarray(E16) is fed to the correlatorin the placeof the
16th trolley of theS array. This givesa setof baselinesformedbetweenE16andthe
E-W arrayon all observingdays.This setof baselinesis useful for calibrationbut
reducesthenumberof usabletrolleys to only 15. Thusonly 480(15× 32) baselines
areusedfor imaging.If the magnitudesof all the visibilities of these480 baselines
areadded,we will beableto detectinterferenceat thelevel of 5σm/

√
480with a 5σ

detection,whereσm is theRMSnoiseonthe
√

cos2 + sin2 of any baselineandσ is the
RMS noiseon thesum of magnitudes. For statisticalconsiderations,a detectionlevel
greaterthanfivetimestheRMSof thenoiseis used.Assuminginterferenceaffectsall
baselineswith equalstrength,weareabletodetectinterferencedown to5 σm√

480
, i.e., σm

4.4

perbaseline.On theotherhandif only n baselinesareaffected,thenan interference
of strengthlessthan 5σm

√
480

n
perbaselinewouldgoundetected.
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At MRT imagesaremadeby adding60daysof data.Furtherfour imagesarepost-
integratedto geta final image.Assumingthatthereis interferenceon only oneof the
sixty daysat a givensiderealtime, theundetectedinterferencewill beof theorderof
thenoisein thisfinal image.This, in termsof flux density, is of theorderof 100mJy.

In principle, the processof combiningvisibilities of differentbaselinesmay also
beextendedto thedataof differentdaysto furtherdetectinterferencewhichoccursat
thesameright ascensiononsomeotherday. Sincethis is veryunlikely wedecidedto
allow undetectedinterferenceof theorderof σm

4.4 in thefinal images.
By detectinginterferencein thesum of magnitudes (incoherentdetection),thesen-

sitivity to detectionis
√

2 timesworsethandetectioncarriedoutonphasedvisibilities
(coherentdetection).In usingsum of magnitudes, thereis theadvantageof thesim-
plicity of lookingatonetimeseries.

4. Implementation scheme

In the implementationof the detectionof interference,the sum of magnitudes is
low-passfiltered. This is doneby applying a rectangularwindow function on the
Fourier transformof the sum of magnitudes data.This retainsonly thosefrequen-
cies correspondingto the sky contribution. The low passfilter allows a maximum
frequency of ωex, where x is the maximum east-westspatial frequency. For an
EW × NS interferometer, x = 36λ. The output of this filter, which containsfre-
quenciesup to ωex, is InverseFourier Transformed(IFT). This is then subtracted
from the visibility dataresultingin the ‘dif ference’datafrom which the sky con-
tribution has beenremoved. This ‘dif ference’ data is basically a high passdata
with frequenciesgreaterthan ωex, i.e., greaterthan the sky response.This there-
fore may be consideredto consistonly of contributions from the receiver noise
and from the interference.The interferenceis detectedin this ‘dif ference’ data.
The detectedpoints are storedin a file and are usedto reject thesepoints in sub-
sequentprocessing.The flow diagramshown in Fig. 1 summarizesthe technique
used.

We now look at differentwaysof detectingthe interferenceto minimize the time
requiredwithout losingthereliability of thedetections.

We startedwith a brute-forcemethodin which themaximumdeviation is located
in the‘dif ference’data.If thisdeviation is greaterthankσ , it is notedasinterference.
Hereσ is theexpectedRMSdeviationdueto thereceivernoisein the‘dif ference’data
andk determinesthe thresholdlevel of detection.This notedpoint is thenremoved
from the time seriesandthe remainingdataarepassedthroughthe high passfilter
again.Thisprocessis repeatedtill nopointsbeyondkσ aredetectedin the‘dif ference’
data.

This methodalthoughsimple and effective is prohibitively slow as it requiresa
filtering operation(involving anFFT andanIFT) for every interferencepoint.

To reducethe time required we used an algorithm in which the interference
is treatedas a set of delta functions. In the ‘dif ference’ data a delta function
appearsconvolved with the high passfunction. In this algorithm, the maximum
greaterthan kσ is detectedas earlier. However, insteadof removing the marked
out point in the time seriesand doing the whole processall over again, the high-
passresponseof a delta function of strengthequal to the detectedinterferenceis
subtractedfrom the ‘dif ference’ data. A delta function whose height equalsthe
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Figure 2. Extrapolation: Thedataatthebeginningandattheendof afile areextrapolatedwith
(a) a rampfunction(b) cosineroll-off function.

maximum that has beensubtractedis placedin a separatefile. The next highest
point in the residualdifferencedata is then locatedand the procedureis repeated
until a pre-determinedlevel is reachedin the residualdifference.This is essen-
tially performing a ‘deconvolution’ using the CLEAN algorithm (Hogbom 1974)
on the ‘dif ference’data.All detectedpoints are then removed from the visibility
data.

Someerroneousdetectionsoccur if therearestrong,closelyspacedinterference
which resultsin a very distorted‘dif ference’data.To overcomesucha problemthe
following alternativealgorithmsweretriedout:

(a) Whenever an interferencepoint is found, a scaledhigh passresponsedue to
the interference(which is the responseof the high passfilter to a deltafunction) is
removed.This is similar to introductionof a ‘loop gain’ in standardCLEAN algo-
rithms.

(b) The interferenceis detectedin the ‘dif ference’dataabove a certainthreshold
level which is set dependingon the maximuminterferencelevel. In eachiteration
interferencepointsof strengthgreaterthan80%of thepeakinterferencedetectedare
removed.We found that this methodgivesbetterresultsthanthe method(a) andis
thereforeusedin thefinal implementationof interferencedetection.

A few practicalaspectsin interferencedetectionarelistedbelow.

1. Most correlatorsgive a finite, non-zerocorrelationeven for uncorrelatedinputs.
Becauseof theseoffsets,themagnitudesof thevisibilities have higherfrequency
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Figure 3. Thedifferentstagesin interferencedetection.Theleft panelsshow theextrapolated
sum of magnitudes andtheright panelsshow thecorresponding’difference’data.Theresultsof
the1st, 5th andthe15th, which is thelastiteration,areshown.

componentsthan the cut-off criterion used1. In the sum of the magnitudes, the
contribution of thesefrequency componentsdue to any given baselineis only

1
480. Hencetheseare not detectedas interference.But one would needto take
this into accountwhen applying the techniqueon a lessernumberof baselines
wherethecontributionof thefringing componentproducedby theoffsetscouldbe
significant.

2. Using a DFT causesrippleswhenever thereis an offset betweenthe beginning
andtheendof thepatchbeingFourier transformed2. Dependingon thestrength
of the ripple, this may be detectedasinterference.To overcomethis, the dataat
the beginning andat the endof the file areextrapolatedwith a smoothfunction
beforeperformingDFT. We find that usinga cosineroll-off or a rampfunction
for extrapolationis generallysufficient. An exampleof the ramp extrapolation
andcosineroll-off extrapolationis shown in Fig. 2. The cosineroll-off is better
becauseit doesnothaveadiscontinuityat theedges.A largerextrapolationresults
in asmoothertransform.Thestandardpracticewouldbeto usewindowing which

1
√

(A + cos(ωt))2 + (B + sin(ωt))2 =
√

A2 + B2 + 1 + 2A cos(ωt) + 2B sin(ωt) =
√

A2 + B2 + 1 + K cos(ωt − φ) . A andB aretheoffsetsin thecosandthesin channels
respectively. φ = tan−1 B

A
andK = 2

√
A2 + B2.

2In aDFT algorithmthepatchbeingtransformedis treatedasbeingperiodic.
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Figure 4. Interferencedetectionon the sum of magnitudes: Detectedinterferencepointsare
marked out. Overlaid on the datais the fit to the dataafter removal and interpolationof the
interferencepointsfrom thesum of magnitudes.

would requiredatabeforeandafter thepatchover which we aretrying to detect
interference.Usingthe‘smoothing’extrapolationwe areableto processany size
of data.

3. Responsedue to a strong source partially appearingat the beginning or
at the end of a patch being processedwill have a rate of change much
higher than that expectedfrom the sky and thereforewould get removed as
interference.This is prevented by increasing the length of the extrapolat-
ing function at the edge whenever a sourceof significant strength(≥ 30σ
in the sum of magnitudes) is encounteredat the edgeof a patch being pro-
cessed.

4. An upper-cutoff anda lower-cutoff level areintroducedbasedon a priori infor-
mation of the highestand the lowest levels of the signalsfrom the sky being
processed.Any datapoint which is larger than,or lessthan,the limiting valueis
expungedfrom thedatabeforeany filtering is carriedout. This reducesthe time
to processinterferencedetectionasthenumberof iterationsaregreatlyreduced.
Thecut-off levelsfor any siderealtime take into accountthechangesin theSun’s
right ascension.

5. We examinedthedifferencebetweensum of magnitudes of two days(sametrol-
ley allocation)after removal of interferenceandinterpolationto look for slowly
varyinginterferencenotdetectedby ourprocedure.

6. As a final measure,the sum of magnitude plots after interferenceremoval and
interpolationarevisually inspectedandany suspiciouslooking dataaremanually
identified.
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Figure 5. Sum of magnitudes afterremoval of interferenceandinterpolation.

At the MRT, programshave beendevelopedto implementthe above algorithm
(Sachdev 1999).The processof interferencedetectionhasbeenautomated(except
steps5 and6) andis carriedout at theendof eachsiderealhour. An exampleof the
differentstagesin interferencedetectionis shown in Fig.3 with thecolumnontheleft
showingthesum of magnitudes andthecolumnontherightshowingthecorresponding
’difference’data.Fig. 4 shows all the interferencepointswhich have beendetected.
The sum of magnitude after removal of the interferencepointsand interpolationis
shown in Fig. 5.

5. Statistics of detected interference

Wehavedatafromobservationsoverayearandhavecarriedoutinterferencedetection
on thisdata.Wenow look at thestatisticsof thedetectedinterference.

• A typical histogramof thenumberof interferencepointsagainsttheir strengths
is shown in Fig. 6. From the histogramwe note that most of the interference
pointshave strengthslessthan100σ (≈ 85%).We find N α K−0.8, whereN is
thenumberof interferencepointswith astrengthK σ .

• Figure 7 is a histogramof interferencepoints against strengthof interference
up to 500σ . The numberof interferencepoints do not fall monotonicallyand
occasionallythereis a large numberof interferencepointsat around70σ and
100σ .

• Figure8 showsthenumberof interferencepointsagainstthenumberof consecu-
tive secondsaninterferencelasts.We seethatthelargestnumberof interference
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occurfor shorterdurations(≈ 80%with durationlessthan6 seconds).Thereare
generallylessthan20 instancesin thefull 24 hourswhentheinterferencelasted
6 consecutive seconds.Thesestatisticsindicatethat very often the interference
excisioncanbecarriedoutwhile postintegratingthevisibilities by giving azero
weightingto theinterferencepoints.

• A typicalplotof numberof interferencepointsagainstlocaltime(MST) in agiven
dayis shown in Fig. 9. Theinterferenceis mostlyduringthedayandis between
MST 8:00hrsand15:00hrs.Thesearetheindustrialworkinghoursin Mauritius.
This thereforeindicatesthatinterferenceis linkedto thelocal industry.

• Figure10 shows thenumberof interferencepointson differentdaysduring the
observingperiod.Wedon’t seeany particulartrendin thenumberof interferences
overtheyear. A betterindicatorof any trendwouldrequireananalysisof statistics
of a largernumberof days.
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Figure 10. Numberof interferencepointsondifferentdaysduringtheobservingschedule.The
last threedigits of the JulianDay areshown. The 0 on the x-axis correspondsto Julianday
2450150.

• We have found that the interferenceis reducedon Sundaysandon otherpublic
holidays.AsseenfromFig.10,onSundaythenumberof interferencepointscould
beaslow as1%of thedatacollectedwhile it couldbearound10%onotherdays.

• We notethat we do not have any frequency informationof the interferingsig-
nals.Howeverwehavefoundthattheinterferingsignalsarecorrelatedin visibil-
ities measuredwith differentdelaysettings.Theextentof thedelayto which the
interferenceis correlatedgivesanestimateof its bandwidth.Our measurements
indicatethattheinterferenceis narrow-band(≈ 10kHz).



226 S. Sachdev & N. Udaya Shankar

6. Interference excision

Theraw dataarenotmodifiedby theinterferencedetectionprograms.Therightascen-
sionof thedetectedpointsarestoredin a file andthis informationon interferenceis
usedin thesubsequentcalibrationandimagingprograms.As mentionedin thesection
on theobservations,thevisibilities arerecordedwith onesecondintegration.While
estimatingthecomplex antennagains,thefile containinginterferenceinformationis
usedto give zeroweightingto thevisibilities affectedby interference.Themeasured
visibilities arecalibratedusingthecomplex antennagainsestimatedin thecalibration
process.The calibratedvisibilities arebox-caraveragedfor 4 seconds.Interference
excisionis incorporatedatthisstageby giving zeroweightingto thepointsaffectedby
interference.Theaveragedvisibilities arephasedappropriatelyto getanimageonthe
meridian.Theimagesof differentdayssoobtainedareprecessedto acommonepoch
andthenadded.To obtainanoptimumsignal-to-noiseratio theimagesareconvolved
in theright ascensionwith asincfunctionhaving aFWHM of 16secondsin time.This
is the FWHM in RA of the expectedPSFof MRT in EW × S modeat zerodegree
declination.Thesimplicity of themethodis dueto theeffective way thestatisticsof
interferenceareusedin its excision.

7. Conclusion

With theincreasingdemandfor thecommercialusageof theelectromagneticspectrum,
it is becomingdifficult to carryout radioastronomicalobservations,especiallyat low
frequencies.In thisenvironmentit is mostprofitabletostudythenatureof interference
atdifferentobservatorysitesanddeveloptechniquesto obtainmaximuminterference-
freeobservationsor mitigateinterferencein thedatarecorded.

Wehavesuccessfullydevelopedatechniqueto detectman-madeinterferencein the
visibility dataof MRT. This is a filtering techniquebasedon theassumptionthat the
interferenceisgenerally‘spiky’ in natureandhasFouriercomponentsbeyondthemax-
imum frequency which canarisefrom radiosky andcanthereforebe identified.We
takethesumof magnitudesof visibilities onall thebaselinesmeasuredatagiventime
to improve detectability. Theraw dataarenot modifiedby theinterferencedetection
programs.Theright ascensionof thedetectedpointsarestoredin afile andthis infor-
mationon interferenceis usedin the subsequentcalibrationandimagingprograms.
Wehavecarriedoutstatisticalanalysisof theinterferencedetected.They indicatethat
mostof the interferencehave strengthslessthan100σ (≈ 85%).The interferenceis
largely duringtheday(MST 8–15hours)andis linkedto the local industry. A large
fraction≈80%of theinterferenceoccursfor durationslessthan6 seconds.Thereare
generallylessthan20 instancesin the full 24 hourswhenthe interferencelasted6
consecutive seconds.This indicatesthat very often the interferenceexcision canbe
carriedout while post integrating the visibilities by giving a zeroweighting to the
interferencepoints.Thelevel of undetectedinterferenceis of theorderof thenoisein
thefinal image.This, in termsof flux densityis ≈100mJy.
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