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ABSTRACTABSTRACT

AnAn interferometricinterferometric arrayarray similarsimilar toto thethe LOFARLOFAR PrototypePrototype StationStation –– LOPESLOPES andand toto thethe EightEight--

metermeter--wavelengthwavelength TransientTransient ArrayArray –– ETAETA isis beingbeing developeddeveloped byby usingusing activeactive antennas,antennas, moremore

specificallyspecifically thinthin invertedinverted--VV dipoledipole antenna,antenna, whichwhich isis designeddesigned toto covercover thethe LOFARLOFAR frequencyfrequency rangerange

underunder 100100 MHzMHz.. ThisThis paperpaper presentspresents thethe designdesign andand evaluationevaluation ofof anan activeactive antennaantenna forfor aa

prototypeprototype interferometricinterferometric arrayarray whichwhich isis beingbeing developeddeveloped atat thethe sitesite ofof thethe SouthernSouthern SpaceSpace

ObservatoryObservatory –– SSO/CRS/CCR/INPESSO/CRS/CCR/INPE--MCTMCT ((2929..44°° SS,, 5353..88°° WW,, 480480 mm.. aa.. ss..),), inin SãoSão MartinhoMartinho dada SerraSerra

(see(see FigureFigure 11),), approximatelyapproximately 5454 kmkm distantdistant farfar fromfrom thethe citycity ofof SantaSanta Maria,Maria, inin RioRio GrandeGrande dodo SulSul

state,state, SouthSouth ofof BrazilBrazil.. TheThe nextnext generationgeneration ofof largelarge telescopestelescopes forfor radioradio astronomyastronomy atat lowlow

frequency,frequency, belowbelow 100100 MHz,MHz, willwill consistconsist ofof thousandsthousands ofof widewide--bandband dipoledipole--likelike antennasantennas.. AtAt thisthis

frequencyfrequency range,range, thethe sensitivitysensitivity ofof aa telescopetelescope isis limitedlimited byby thethe GalacticGalactic Noise,Noise, forfor thisthis reasonreason aa

thinthin invertedinverted--VV dipoledipole waswas combinedcombined withwith aa simplesimple activeactive balunbalun inin orderorder toto provideprovide thethe necessarynecessary

sensitivitysensitivity andand aa highhigh useableuseable bandwidthbandwidth.. TheThe resultsresults showshow thatthat anan activeactive antennaantenna cancan presentpresent aa

satisfactorysatisfactory performance,performance, althoughalthough itsits VSWRVSWR variesvaries greatlygreatly withwith frequency,frequency, andand areare consistentconsistent

withwith ourour recentrecent theoreticaltheoretical analysis,analysis, whichwhich areare similarsimilar toto LOPESLOPES andand ETAETA radioradio telescopestelescopes

conclusionsconclusions.. Therefore,Therefore, thisthis instrumentationinstrumentation isis adequateadequate forfor multimulti--wavelengthwavelength solarsolar observationsobservations..
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Figure Figure 2:2: Basic concept for a low frequency radio astronomy active Basic concept for a low frequency radio astronomy active 

antenna of LOFAR.antenna of LOFAR.

GALACTICGALACTIC NOISENOISE--LIMITEDLIMITED OPERATIONOPERATION

TheThe primaryprimary requirementrequirement ofof thethe activeactive antennaantenna systemsystem isis thatthat itit

deliversdelivers toto thethe receiverreceiver aa signalsignal inin whichwhich thethe dominantdominant noisenoise contributioncontribution

isis thethe unavoidableunavoidable GalacticGalactic noisenoise.. ItIt meansmeans thatthat thethe signalsignal atat thethe receiverreceiver

inputinput ((SS)) mustmust bebe greatergreater thanthan thethe instrumentalinstrumental noisenoise ofof thethe antennaantenna

(contributions(contributions ofof preamplifierpreamplifier NNpp andand thethe feedlinefeedline NNff))..
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Figure 1Figure 1:: Main gate and buildings Main gate and buildings 

1, 2, 3, 5 and 6 1, 2, 3, 5 and 6 at at 

São São MartinhoMartinho dada Serra, RS, Brazil.Serra, RS, Brazil.

Geographic Coordination Geographic Coordination 

Latitude: Latitude: 2929°° 26’ 26’ 24” S24” S

Longitude: Longitude: 5353°° 48’ 38” W48’ 38” W

Ellipsoidal Altitude: 480 mEllipsoidal Altitude: 480 m

Geomagnetic CoordinationGeomagnetic Coordination

Latitude: Latitude: 1919°° 13’ 48” S13’ 48” S

Longitude: Longitude: 1616°° 30’ E30’ E

Inclination or “dip”: Inclination or “dip”: 3333°° SS

Total Geomagnetic Field: 22,800 Total Geomagnetic Field: 22,800 nTnT

Figure Figure 3:3: A thin invertedA thin inverted--V V 

dipole antenna.dipole antenna.

Figure Figure 4:4: A LOFAR Low Band Antenna (LBA) like, A LOFAR Low Band Antenna (LBA) like, 

proposed by [1].proposed by [1].

CONCLUSIONSCONCLUSIONS

WeWe concludeconclude thatthat thethe activeactive antennaantenna designeddesigned cancan operateoperate satisfactorilysatisfactorily inin thethe frequencyfrequency

rangerange ofof 4141 –– 6565 MHzMHz..
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Figure Figure 6:6: The complete active antenna  circuit. The complete active antenna  circuit. 

FigureFigure 55:: AnAn activeactive antennaantenna conceptconcept usingusing

twotwo MiniMini--CircuitsCircuits MARMAR--88 monolithicmonolithic

amplifieramplifier.. TheThe feedlinefeedline useuse aa RFRF coaxialcoaxial cablecable

RGRG--5858 ((5050 ΩΩ)).. AA RFRF transformertransformer determinesdetermines

thethe impedanceimpedance matchingmatching betweenbetween thethe

amplifiersamplifiers outputoutput andand thethe feedlinefeedline.. OneOne ofof

transformertransformer coilcoil terminals,terminals, onon thethe sideside ofof aa

feedlinefeedline,, isis groundedgrounded andand unbalancedunbalanced

transmissiontransmission lineline..

Figure Figure 7:7: Simulations results using a NECSimulations results using a NEC--2 and HFSS methods. The Galactic noise model proposed by 2 and HFSS methods. The Galactic noise model proposed by 

[2] was employed along with the simulations antenna data.[2] was employed along with the simulations antenna data.


