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Abstract. A techniqueto detectman-madénterferencen thevisibility
dataof the Mauritius Radio Telescopg MRT) hasbeendeveloped.This
techniquds basedon the understandinghatthe interferencds generally
‘spiky’ in natureand hasFourier component®eyond the maximumfre-
queng which canarisefrom theradiosky andcanthereforebeidentified.
We take the sum of magnitudesof visibilities on all the baselineanea-
suredatagiventimetoimprovedetectability Thisis thenhigh-pasdiltered
to geta time seriesfrom which the contrikution of the sky is remaoved.
Interferencas detectedn the high-passiatausinganiterative schemeln
eachiteration,interferencewith amplitudesbeyond a certainthresholdis
detectedThesepointsarethenremovedfrom the original time seriesand
theresultingdataarehigh-pasdilteredandthe processepeatedWe have
alsostudiedthe statisticsof the strengthnumberstime of occurrenceand
durationof the interferenceat the MRT. The statisticsindicatethat most
oftentheinterferencexcisioncanbecarriedoutwhile post-intgratingthe
visibilities by giving a zeroweightto theinterferencepoints.

Keywords. Metre-wave radiotelescope—~6uriersynthesis—interfer
enceexcision.

1. Introduction

Mauritius Radio TelescopgMRT) is a nev metre-vave radio telescopeperatingat
150MHz. The primary objective of the telescopds to producea sky surwey in the
declinationrange—70° to —10° with a point sourcesensitvity of about200 mJy
(30). Thiswill bethesoutherrsky equivalentof the CambridgesC suney. A detailed
descriptionof thetelescopes to be foundin Golapet al. (1998).Mauritiuswascho-
senasthesitefor thenew telescopealueto its stratgic geographidocation(latitude=
—20.14°), wherethe GalacticCentreis almostoverheadTheislandwasalsoconsid-
ereda paradisdor low frequeng astronomydueto its interference-freenvironment.
Unfortunatelyit nomoreremainsaninterference-fresitedueto theindustrialgrowth
in the country This hasconfirmedthe generalbelief that a totally interference-free
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site may be a thing of the past,especiallyat low frequenciesin Mauritius the band
around150MHz is not a primary allocationfor radio astronomy The Government
of Mauritius hasallocatedonly a 1 MHz bandfrom 150MHz to 151MHz and not
thebandfrom 150.05to 153MHz, generallyallocatedo radioastronomyHandbook
on RadioAstronomy1995).Emissionfrom a new communicatiorfacility operating
at 149MHz, spills into the protectedbandmakingit unusablefor radio astronomy
Thereis alsointerferencdrom unidentifiedsatellite(s)n this band We have therefore
movedthefrequeng of operationfrom theinitially plannedl50MHz to 151.5MHz.

A narrov bandaround151.5MHz is relatively free of interferenceSincethisis nota
protectecbandin Mauritius,an applicationfor protectionof this frequeng hasbeen
forwardedto the Governmentof Mauritius.

In the meantime we have carriedout obsenationswith the MRT for morethan
20,000hoursand dataanalysesarein progress.The section2 of this paperbriefly
describeghe Mauritius Radio Telescopendthe obsenationscarriedout for the sur
vey. Thenext sectiondescribeproblemgelatedto localinterferenceandbasicprinci-
plesusedfor detectionof externalinterferenceSection4 givesthe descriptionof the
algorithmdevelopedwith afew illustrationsof interferencedetectionln section5 we
give the statisticsof theinterferenceobsened.Section6 describesheprinciplesused
for interferenceamitigationin thefinal images.

2. The Mauritius Radio Telescope

The Mauritius Radio TelescopdMRT) is a Fourier synthesisl-shapedarraywith an
East-West(EW) armof length2048mhaving 1024helicalantennasTheSouth(S)arm
consistof arail line of length880mand16 maovabletrolleys eachwith four helical
antennasThe 1024 helicesin the EW arm aredivided into 32 groupsof 32 helices
eachAll theEW groupsarenotatthesameheight,asituationimposedoy theunersen
terrain.Eachtrolley in the S armconstitutene S group.

The48groupoutputsareamplified,heterodynedo 30MHz in thefield andbrought
separatelyto the obsenatory building via coaxial cables.In the obseratory, the 48
groupoutputsarefurtheramplifiedanddown cornvertedto a secondF of 10.1MHz.
The 32 EW and 16 S group outputsare fed into a 32 x 16 comple, 2-bit 3-level
digital correlatorsamplingat12MHz. The512comple visibilities areintegratedand
recordedat intervals of 1 secondAt the endof 24 hoursof obsenationthetrolleys
aremovedto adifferentpositionandnew visibilities arerecordedThe Sbaselineare
sampledwith a spacingof 1m, which is half a wavelengthat 150MHz. A minimum
of 60 daysof observingareneededo obtainthe visibilities up to the 880mspacing.
The Fourier Transformof the phasecorrectedvisibilities obtainedafterthe complete
observingscheduleproducesa mapof the areaof the sky underobsenation with a
synthesizedeamof 4’ x 4.6’ seds + 20.14°). TheexpectedootmeansquardRMS)
noisein theimagemadeusingan IF bandwidthof 1 MHz andanintegrationtime of
8 secondss ~200mJy ().

Thefull width at half maximum(FWHM) of the primarybeamof aS x EW inter
ferometerat MRT is 2° x 60°. Dueto this broadprimary beamandits low operating
frequeng, the MRT is very susceptibldo terrestrialinterferencelnterferencecauses
spuriousfeaturesin animage.If theseeffectsare greaterin strengththanthe noise
fluctuationsthey leadto misinterpretationHencejt is importantto remove thisinter
ference.Interferencesliscussedn this papercanbe classifiedaslocal and external



Interference Excision at MRT 215

dependingiponthelocationsof their sourcesHereinterferencédrom sourcesvhich
arelocatedin-houseareclassifiedaslocal, while externalrefersto interferencefrom
sourcegemoteto thetelescope.

3. Local interference

Localinterferenceas dueto oscillatorsusedin the obsenatory, whoseharmonicdall
in the observingoandor thelF band.

We found the oscillatorsin switch mode power suppliesof PersonalComputers
to be the main sourceof Radio Frequeng Interference(RFI) emanatingfrom the
obsenatorybuilding. Theseandtheotherpartsof thereceversystemwereshieldedoy
puttingthemin groundedraradaycagesTheanaloganddigital partsweregrounded
separatelySincethetelescopssiteis rocky, the naturalgroundingis notgood.Three
pits, each3m deep with coppergroundingplatesburiedin a mixture of coalandsalt
wereusedto improve thegrounding.Two of thesewereusedto separatelgroundthe
digital andanalogpartsof thereceversystemThethird pit wasusedasgroundfor the
air-conditionersaandthecomputersystemoutsidethereceiverroom.Theobsenatory
building wasnot built with shielding.We reducedhe effect of interferencerom the
obsenatoryby coveringit with groundedstainlessteelmesh.

To reducethe effect of common-modénterferencepicked up by thefirst IF cables
andby the secondF signallines, phaseswitchingof the LO wasimplementedWe
werealsofacedwith the noisegeneratedy the LO generatorat 30MHz, thefirst IF
frequeng. Thisleakedto thelF portatthefirst mixerandproducecdhigh correlations
in someof the baselinesTo reducethis, we useda bandeliminationfilter centered
around30MHz in the pathof the Local Oscillator(LO).

Thefirst IF at 30MHz, is heterodynedvith anLO of 40MHz. In this conversion,
straysignalscenterecaround50MHz, picked up by long cablescarryingthefirst IF
to the obsenatory building, getsinto the observingband.This resultedin increased
noisein the observingband.To reducetheir effects,we introducedband-paséilters
centerecaround30MHz just beforethe heterodyning.

After sortingout mostof the problemsrelatedto “in-house” interferencewe still
had interferencein our datafrom external sources.The next sectiondiscusseshe
interferencdrom externalsources.

3.1 Interference detection

Someof thewell known sourcef externalinterferencearecommunicatiorsystems,
ignition systemsof vehiclesmoving closeto the telescopehigh voltagepower lines,
satellitesandtheactive Sun.Many of thesgproduceshort-interal, ‘spiky’ interference
whichhavefrequeny componentatamuchhigherfrequeng thanthatof theresponse
of the antennato celestialsources.Interferencefrom man-madesourcesis highly
polarized.Interferencefrom communicatiorsystemss alsogenerallynarrov-band.
However, interferencewith abroaderspectrunis producedby arcingsources.

Thefrontendof thereceversystermhasbeenbuilt with suficientbandwidthsothat
theobservingrequeny canbe shifted(within 145-159VIHz) to aninterference-free
zoneby tuningtheLO. Presentlythetelescopés operatecat151.5MHz which allows
maximuminterference-fre@bsenations.
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At the MRT, sincewe do not measurdhe polarizationof the signal,we cannotuse
this propertyof interferencen differentiatingthe interferencefrom the sky signal.
Furthermoresincewe useXF correlatorsyve cannotrejectpartsof theobservingoand
in which theinterferencenccursandusetherestof theband.

The‘spiky’ natureof theinterferencas usedfor its detectionat MRT. Interference
whichis ‘spiky’ in naturegenerallyhasFouriercomponentdeyondthemaximumdue
to thesky signal.In interferometearrays thevisibility dataaregenerallysampledn
time atratesmuchfasterthantheratesrequiredfor agivenbaselineThis canbemade
useof in identifying interferencevhichis ‘spiky’ in nature For example atthe MRT
the baselinewith the longesteast-westomponen{~ 512\) hasa maximumfringe
rate of about0.04 Hz. We have sampledthe dataevery one secondwhich allows us
to identify frequencieaup to 0.5 Hz. Thereforeinterferencecan be identified by its
contribution to frequenciesn therange0.04Hz to 0.5Hz.

The maximumfrequeng to which the sky contritutesat the outputof a comple
correlatoris givenby w.x, wherew, = dH /dt = MX%#&» = 7.27 x 107° radians
persiderealkecondandyx is the east-westomponenbf the baselindn wavelengths.
Sincex dependn the baselineused the ability to distinguishinterferencerom the
sky signaldecreasewith increasingeast-westomponenof thebaselineTo overcome
this baselinedependenceansteadof detectinginterferencan the cosine andthe sine
channelseparatelyinterferenceds detectedn the magnitudeof the visibility i.e.,in

v/ co2 + sirf. Themagnitudeof visibility hasarateof changavhichisindependenof
thebaselinaused.Thisratedepend®nthe primarybeamof theinterferometevhich
istheproductof thevoltagepattern®f agroupof antennagEW andSgroups¥orming
theinterferometerAt MRT the primary beamof theinterferometeusedfor imaging
is 2° x 60°. Thusthe expectedmaximumfrequeng atthe MRT in the magnitudeof
thevisibility is ~0.003Hz.

Thebestmethodto ensuraletectiorof interferencen the sum of magnitudes would
beto look for interferencen theresultaniobtainedoy summingall possiblecombina-
tions of baselinesFor example,if theinterferencehadaffectedonly two interferom-
etersthenthisinterferencevould bestbe detectedf thedetectionwascarriedouton
the summatiorof magnitude®f thesetwo baseline®nly, insteadof addingthe con-
tribution of all thebaselinesThis, however, is not practicalin termsof analysigime.
We find thatgenerallyinterferenceaffectsall baselinesimultaneouslyThereforeto
improve the detectabilityof interferenceve addthe magnitudeof all the visibilities
used.We referto this combineddataasthe sum of magnitudes.

The last group of the Eastarray (E16) is fed to the correlatorin the placeof the
16th trolley of the S array This givesa setof baselinesormedbetweerE16andthe
E-W arrayon all observingdays.This setof baselineds usefulfor calibrationbut
reduceghe numberof usabletrolleys to only 15. Thusonly 480 (15x 32) baselines
areusedfor imaging.If the magnitudef all the visibilities of these480 baselines
areaddedwe will be ableto detectinterferenceat the level of 50, /+/480with a 50

detectionwhereo,, is theRMS noiseonthe/co + sin? of ary baselineando isthe
RMS noiseon the sum of magnitudes. For statisticalconsiderationsa detectionlevel
greatetthanfivetimesthe RMS of thenoiseis used Assuminginterferenceaffectsall

. . p Om i Om
baselinesvith equalstrengthwe areableto detectinterferencelovnto 5@' i.e., 7%

perbaseline On the otherhandif only n baselinesareaffected,thenaninterference
of strengtHessthanw perbaselinevould go undetected.
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At MRT imagesaremadeby adding60 daysof data.Furtherfour imagesarepost-
integratedto getafinal image.Assumingthatthereis interferenceon only oneof the
sixty daysat a given sidereatime, the undetectednterferencewill be of the orderof
thenoisein thisfinal image.This, in termsof flux density is of the orderof 100mJy.

In principle, the processof combiningvisibilities of differentbaselinesnay also
beextendedo the dataof differentdaysto furtherdetectinterferencevhich occursat
the sameright ascensiomn someotherday: Sincethisis very unlikely we decidedto
allow undetectednterferenceof the orderof 74 in thefinal images.

By detectingnterferencen the sum of magnitudes (incoherentletection)the sen-
sitivity to detectioris /2 timesworsethandetectiorcarriedouton phasediisibilities
(coherentdetection).In usingsum of magnitudes, thereis the advantageof the sim-
plicity of looking atonetime series.

4. Implementation scheme

In the implementationof the detectionof interferencethe sum of magnitudes is
low-passfiltered. This is done by applying a rectangularwindow function on the
Fourier transformof the sum of magnitudes data. This retainsonly thosefrequen-
cies correspondingdo the sky contritution. The low passfilter allows a maximum
frequeng of w,x, where x is the maximum east-westspatial frequeng. For an
EW x NS interferometerx = 36A. The outputof this filter, which containsfre-
quenciesup to w.x, is InverseFourier Transformed(IFT). This is then subtracted
from the visibility dataresultingin the ‘difference’datafrom which the sky con-
tribution has beenremoved. This ‘difference’ data is basically a high passdata
with frequenciegyreaterthan w.x, i.e., greaterthan the sky responseThis there-
fore may be consideredto consistonly of contritutions from the recever noise
and from the interference.The interferenceis detectedin this ‘difference’ data.
The detectedpoints are storedin a file and are usedto rejectthesepointsin sub-
sequentprocessingThe flow diagramshowvn in Fig. 1 summarizeghe technique
used.

We now look at differentwaysof detectingthe interferenceo minimize the time
requiredwithoutlosingthereliability of thedetections.

We startedwith a brute-forcemethodin which the maximumdeviation is located
in the‘difference’data.lf this deviationis greaterthanko, it is notedasinterference.
Hereo istheexpectedRMS deviationdueto therecevernoisein the‘dif ference'data
andk determineghe thresholdlevel of detection.This notedpoint is thenremored
from the time seriesandthe remainingdataare passedhroughthe high passfilter
again. Thisprocesss repeatedill nopointsbeyondko aredetectedn the'difference’
data.

This methodalthoughsimple and effective is prohibitively slow asit 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 ‘difference’ data a delta function
appearsconvolved with the high passfunction. In this algorithm, the maximum
greaterthan ko is detectedas earlier However, insteadof remaoving the marked
out point in the time seriesand doing the whole processall over again, the high-
passresponseof a delta function of strengthequalto the detectedinterferenceis
subtractedfrom the ‘difference’ data. A delta function whose height equalsthe
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Figure2. Extrapolation: Thedataatthebeginningandattheendof afile areextrapolatedvith
(a) arampfunction(b) cosineroll-off function.

maximum that has beensubtracteds placedin a separatefile. The next highest
point in the residualdifferencedatais thenlocatedand the procedureis repeated
until a pre-determinedevel is reachedin the residual difference.This is essen-
tially performinga ‘decorvolution’ using the CLEAN algorithm (Hogbom 1974)
on the ‘difference’data. All detectedpoints are then removed from the visibility

data.

Someerroneoudletectionsoccurif thereare strong,closely spacednterference
which resultsin a very distorted'dif ference’data.To overcomesucha problemthe
following alternatve algorithmsweretried out:

(a) Whenerer an interferencepoint is found, a scaledhigh passresponselue to
the interferenceg(which is the responsef the high passfilter to a deltafunction) is
removed. This is similar to introductionof a ‘loop gain’ in standardCLEAN algo-
rithms.

(b) Theinterferences detectedn the ‘dif ference’dataabove a certainthreshold
level which is setdependingon the maximuminterferencelevel. In eachiteration
interferencepointsof strengthgreaterthan80% of the peakinterferenceletectechre
removed. We found that this methodgives betterresultsthanthe method(a) andis
thereforeusedin thefinal implementatiorof interferencedetection.

A few practicalaspectsn interferencedetectionarelisted below.

1. Most correlatorsgive a finite, non-zerocorrelationeven for uncorrelatednputs.
Becausef theseoffsets,the magnitudeof thevisibilities have higherfrequeny
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Figure3. Thedifferentstagesn interferenceletectionTheleft panelsshov the extrapolated
sum of magnitudes andtheright panelsshav the correspondingdifference’data.The resultsof
the 1st, 5th andthe 15th, whichis thelastiteration,areshavn.

componentghan the cut-off criterion used. In the sum of the magnitudes, the
contrikution of thesefrequeny componentsdue to ary given baselineis only
4—330. Hencetheseare not detectedas interference But one would needto take
this into accountwhen applying the techniqueon a lessernumberof baselines
wherethecontrikution of thefringing componenproducedy theoffsetscouldbe
significant.

2. Using a DFT causegipples wheneer thereis an offset betweenthe beginning
andthe endof the patchbeingFourier transformed’. Dependingon the strength
of theripple, this may be detectedasinterferenceTo overcomethis, the dataat
the beginning and at the end of the file are extrapolatedwith a smoothfunction
beforeperformingDFT. We find that usinga cosineroll-off or a rampfunction
for extrapolationis generallysufiicient. An example of the ramp extrapolation
andcosineroll-off extrapolationis shovn in Fig. 2. The cosineroll-off is better
becausé doesnothave adiscontinuityattheedgesA largerextrapolationresults
in asmoothetransform.The standardracticewould beto usewindowing which

L/(A + coswr))? + (B + sin(wr))?2 = /A2 + B2 4+ 1+ 2A coSwt) + 2B sin(wt) =
VA2 + B2+ 1+ K cowt — ¢) . A and B arethe offsetsin the cosandthe sin channels
respectiely. ¢ = tan! £ andk = 2v/AZ + B2,

2|n aDFT algorithmthe patchbeingtransformeds 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 the sum of magnitudes.

would requiredatabeforeandafter the patchover which we aretrying to detect
interferenceUsingthe ‘smoothing’ extrapolationwe areableto processary 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 increasingthe length of the extrapolat-
ing function at the edge wheneer a sourceof significant strength(> 300
in the sum of magnitudes) is encounterecat the edge of a patch being pro-
cessed.

4. An uppercutoff anda lower-cutof level areintroducedbasedon a priori infor-
mation of the highestand the lowest levels of the signalsfrom the sky being
processedAny datapoint which is largerthan,or lessthan,the limiting valueis
expungedfrom the databeforeary filtering is carriedout. This reduceghetime
to processnterferencaletectionasthe numberof iterationsaregreatlyreduced.
Thecut-off levelsfor ary sidereatime take into accounthe changesn the Suns
right ascension.

5. We examinedthe differencebetweensum of magnitudes of two days(sametrol-
ley allocation)after removal of interferenceandinterpolationto look for slowly
varyinginterferencenot detectedy our procedure.

6. As a final measurethe sum of magnitude plots after interferenceremoval and
interpolationarevisually inspectedandary suspicioudooking dataaremanually
identified.
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At the MRT, programshave beendevelopedto implementthe abore algorithm
(Sachde 1999). The processof interferencedetectionhasbeenautomatedexcept
steps5 and6) andis carriedout at the endof eachsiderealhour An exampleof the
differentstagesn interferencedetectioris shavn in Fig. 3 with thecolumnontheleft
shawing thesum of magnitudesandthecolumnontheright shaving thecorresponding
'difference’data.Fig. 4 shaws all the interferencepointswhich have beendetected.
The sum of magnitude after removal of the interferencepoints and interpolationis
shovnin Fig. 5.

5. Statistics of detected interference

We have datafrom obsenationsoverayearandhave carriedoutinterferencealetection
onthis data.We now look atthe statisticsof the detectednterference.

e A typical histogramof the numberof interferencepointsagainsttheir strengths
is shovn in Fig. 6. From the histogramwe note that most of the interference
pointshave strengthdessthan100s (~ 85%).We find N « K %8, whereN is
the numberof interferenceointswith astrengthK o.

e Figure 7 is a histogramof interferencepoints against strengthof interference
up to 500. The numberof interferencepoints do not fall monotonicallyand
occasionallythereis a large numberof interferencepoints at around70s and
100

e Figure8 shavsthenumberof interferenceointsagainstthe numberof consecu-
tive secondsaninterferencdasts.We seethatthe largestnumberof interference
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occurfor shorterdurationg(~ 80%with durationlessthan6 seconds)Thereare
generallylessthan20 instancesn thefull 24 hourswhentheinterferencdasted
6 consecutie secondsThesestatisticsindicatethat very often the interference
excisioncanbecarriedoutwhile postintegratingthevisibilities by giving azero
weightingto theinterferencepoints.

¢ Atypicalplotof numberofinterferencgointsagainstlocaltime (MST)in agiven
dayis shavn in Fig. 9. Theinterferences mostlyduringthe day andis between
MST 8:00hrsand15:00hrs Thesearetheindustrialworking hoursin Mauritius.
Thisthereforeindicateshatinterferences linkedto thelocal industry

e Figure 10 shaws the numberof interferencepointson differentdaysduring the
observingperiod.Wedon't seeary particulartrendin thenumberof interferences
overtheyear A betterindicatorof ary trendwouldrequireananalysisof statistics
of alargernumberof days.

interference points on different days during the observing schedule
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Figure10. Numberof interferencepointson differentdaysduringtheobservingschedule.The
last threedigits of the Julian Day are shavn. The 0 on the x-axis correspondgo Julian day
2450150.

e We have foundthatthe interferencds reducedon Sundaysandon otherpublic
holidays As seerfrom Fig. 10,on Sundaythenumberof interferenceointscould
beaslow as1% of thedatacollectedwhile it couldbearound10%onotherdays.

e We notethatwe do not have ary frequeng informationof the interfering sig-
nals.Howeverwe have foundthattheinterferingsignalsarecorrelatedn visibil-
ities measuredvith differentdelaysettings.The extentof the delayto which the
interferencas correlatedgivesan estimateof its bandwidth.Our measurements
indicatethattheinterferences narrov-band(~ 10 kHz).
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6. Interference excision

Theraw dataarenotmodifiedby theinterferencealetectiorprogramsTherightascen-
sion of the detectedpointsarestoredin afile andthis informationon interferencds
usedn thesubsequertalibrationandimagingprogramsAs mentionedn thesection
on the obsenations,the visibilities arerecordedwith one secondntegration. While
estimatingthe complex antennagains,thefile containinginterferencanformationis
usedto give zeroweightingto thevisibilities affectedby interferenceThe measured
visibilities arecalibratedusingthe complex antennajainsestimatedn thecalibration
processThe calibratedvisibilities are box-caraveragedfor 4 secondsinterference
excisionis incorporatedtthis stageby giving zeroweightingto the pointsaffectedby
interferenceTheaveragediisibilities arephasedppropriatelyto getanimageonthe
meridian.Theimagesof differentdayssoobtainedareprecessetb acommonepoch
andthenadded.To obtainanoptimumsignal-to-noiseatio theimagesarecorvolved
in therightascensiomvith asincfunctionhavingaFWHM of 16 secondsn time. This
is the FWHM in RA of the expectedPSFof MRT in EW x S modeat zerodegree
declination.The simplicity of the methodis dueto the effective way the statisticsof
interferenceareusedin its excision.

7. Conclusion

With theincreasinglemandor thecommercialisageof theelectromagnetispectrum,
it is becomingdifficult to carryoutradioastronomicabbsenations,especiallyatlow
frequenciesin thisenvironmentit is mostprofitableto studythenatureof interference
atdifferentobsenatorysitesanddeveloptechniqueso obtainmaximuminterference-
free obsenationsor mitigateinterferencen the datarecorded.

We have successfullyevelopedatechniqueo detectman-madénterferencen the
visibility dataof MRT. This s afiltering techniquebasedon the assumptiorthatthe
interferenceas generallyspiky’ in natureandhasFouriercomponentbeyondthemax-
imum frequeny which canarisefrom radio sky andcanthereforebe identified. We
take thesumof magnitude®f visibilities onall thebaselinesneasure@tagiventime
to improve detectability Theraw dataarenot modifiedby theinterferenceletection
programsTheright ascensiomf the detectegointsarestoredin afile andthisinfor-
mationon interferencds usedin the subsequentalibrationandimaging programs.
We have carriedout statisticalanalysisof theinterferenceletectedThey indicatethat
mostof the interferencehave strengthdessthan100s (=~ 85%). Theinterferencds
largely duringthe day (MST 8-15hours)andis linkedto the local industry A large
fraction~80% of theinterferencenccursfor durationdessthan6 secondsThereare
generallylessthan 20 instancesn the full 24 hourswhenthe interferencdasted6
consecutie secondsThis indicatesthat very often the interferenceexcision canbe
carriedout while postintegrating the visibilities by giving a zeroweightingto the
interferencepoints.Thelevel of undetectednterferencas of theorderof thenoisein
thefinal image.This, in termsof flux densityis ~100mJy.
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