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WhyWhy WSRT is important WSRT is important forfor the EVN the EVN 

FactsFacts: : withwith 93m 93m effectiveeffective diameter, Westerbork is the diameter, Westerbork is the 
secondsecond most sensitive element of the most sensitive element of the EuropeanEuropean VLBI VLBI 
NetworkNetwork
Loss of Loss of sensitivitysensitivity without the without the phasedphased arrayarray WbWb in in anan
EVN run is ~40% in EVN run is ~40% in XX--bandband, 20, 20--30% (Jb1/Jb2) in 30% (Jb1/Jb2) in CC--
bandband, 50% in , 50% in LL--bandband
CouldCould playplay a a uniqueunique rolerole in the absolute amplitude in the absolute amplitude 
calibrationcalibration and and polarizationpolarization calibrationcalibration ((includingincluding
circularcircular!) !) 
ButBut itit is is truetrue, , becausebecause of of limitedlimited FoVFoV (few (few arcsecondsarcseconds))
must must useuse single single dishdish in in certaincertain projectsprojects
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WSRT as the WSRT as the keykey element of element of ee--EVNEVN

OneOne of the of the firstfirst
telescopestelescopes withwith fibrefibre
connectionconnection to JIVEto JIVE
~50% of the ~50% of the totaltotal ee--
EVNEVN sensitivitysensitivity
camecame fromfrom WbWb in in 
the last few the last few yearsyears, , 
makingmaking possiblepossible
sensitive sensitive 
observationsobservations!!
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Westerbork Westerbork –– ee--EVNEVN as a as a uniqueunique
instrumentinstrument

SynthesisSynthesis arrayarray data data analysisanalysis of of calibratorscalibrators helpshelps to to 
determinedetermine flux flux scalesscales onon EVN EVN mapsmaps
CalibratorCalibrator integratedintegrated polarizationspolarizations withwith WSRT WSRT allowallow
PA PA calibrationcalibration of EVN of EVN mapsmaps
Unique instrument to Unique instrument to measuremeasure accurate accurate circularcircular
polarizationpolarization, and , and calibratecalibrate CP CP forfor the EVNthe EVN
CouldCould useuse as a as a triggertrigger instrument instrument byby providingproviding flux flux 
measurementsmeasurements onon targets prior to targets prior to ee--EVNEVN runsruns
CouldCould provide accurate provide accurate coordinatescoordinates forfor ee--EVNEVN
observationsobservations of gammaof gamma-- (AGILE, GLAST) and (AGILE, GLAST) and 
XX--rayray transientstransients (INTEGRAL, (INTEGRAL, SwiftSwift ……) ) 
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ExamplesExamples: : XX--rayray binariesbinaries
CygCyg XX--3 has 3 has shownshown occasionaloccasional
violent violent burstsbursts in the last in the last twotwo yearsyears
First ever VLBI First ever VLBI polarizationpolarization mapsmaps
werewere obtainedobtained forfor a microquasar a microquasar 
withwith the the ee--EVNEVN in 2006 (in 2006 (TudoseTudose
et al. 2007)et al. 2007)
FiveFive more more epochsepochs data in 2007 and data in 2007 and 
20082008
LatestLatest epochsepochs show show unusualunusual burstburst
behaviourbehaviour ((apparentlyapparently nono
relativisticrelativistic ejectionejection))
BesidesBesides the the wealthwealth of of XX--rayray data, data, 
understandingunderstanding of the of the variousvarious
accretionaccretion disk disk statesstates in in XRBsXRBs willwill
requirerequire more radio more radio observationsobservations, , 
especiallyespecially VLBIVLBI
Universal black hole Universal black hole activityactivity planeplane
relations: microquasars help relations: microquasars help 
understandingunderstanding AGN as AGN as wellwell
We We needneed to monitor a to monitor a largelarge sample sample 
of of XRBsXRBs, WSRT , WSRT couldcould triggertrigger ee--
EVNEVN observationsobservations basedbased onon flux flux 
oror polarizationpolarization propertyproperty changeschanges
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High High energyenergy sourcessources: LSI  +61 303: LSI  +61 303

MAGIC, CHANDRA, MERLIN, VLBA, e-EVN campaign in October 2006
Source is still a mistery, nature of binary unknown (pulsar-wind /microquasar)
Albert et al. (2008), Astrophys. J. (accepted), astro-ph/0801.3150

AGILE and GLAST will provide a number of transients for which WSRT could
provide flux measurements and accurate coordinates, that makes VLBI follow-up possible
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ChasingChasing circularcircular polarizationpolarization

Accurate CP Accurate CP measurementsmeasurements withwith
VLBI are VLBI are veryvery challangingchallanging, , needneed to to 
observeobserve tenstens of of calibratorscalibrators……
WSRTWSRT--EVN offers EVN offers anan alternativealternative: a : a 
single single calibratorcalibrator is is enoughenough forfor whichwhich
is is calibratoedcalibratoed usingusing WSRT WSRT phasedphased
arrayarray data (data (linearlinear feedsfeeds!!!)!!!)
ExampleExample to the to the leftleft: : AlgolAlgol withwith the the 
ee--EVNEVN, , variablevariable CP CP emissionemission
observedobserved duringduring a radio a radio flareflare
CP studies are CP studies are stillstill sparsesparse forfor AGN AGN 
and microquasars, and microquasars, butbut theythey maymay help help 
identifyidentify the nature of the nature of theirtheir jets jets 
((baryonicbaryonic/leptonic) /leptonic) 
LittleLittle exploredexplored areaarea, , muchmuch to to bebe
donedone herehere!!
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WhatWhat wouldwould ApertifApertif meanmean to the to the 
EVN?EVN?

In the SKA era the In the SKA era the numbernumber of radio of radio transientstransients detecteddetected willwill
increaseincrease byby orders of magnitude, orders of magnitude, likelylikely newnew type of type of sourcessources willwill
bebe discovereddiscovered
We do We do notnot knowknow whatwhat to to expectexpect exactlyexactly,  and ,  and itit is is unclearunclear howhow
we we willwill deal deal withwith the the wealthwealth of dataof data
VLBI VLBI couldcould playplay a a vitalvital rolerole in in pinpointingpinpointing exact exact locationslocations and and 
help help crosscross--identificationidentification withwith opticaloptical counterpartscounterparts (e.g. (e.g. 
GRB/XRF/GRB/XRF/SNeSNe progenitorsprogenitors))
VLBI VLBI cancan immediatelyimmediately decidedecide onon GalacticGalactic nature nature ifif sourcesource
structuralstructural evolutionevolution is is seenseen onon timescalestimescales of of daysdays
We We needneed triggertrigger machinesmachines forfor the EVN, the EVN, likelike LOFAR and a high LOFAR and a high 
FoVFoV WSRTWSRT
A minor point: LOFAR and WSRT A minor point: LOFAR and WSRT withwith ApertifApertif are are operatingoperating at at 
low low frequenciesfrequencies, , whilewhile most most transientstransients show up show up firstfirst at high at high 
frequenciesfrequencies (and time (and time reallyreally mattersmatters forfor GalacticGalactic transientstransients!) !) 
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More sensitive More sensitive largelarge FoVFoV EVN EVN 
imagingimaging (in the (in the LL--bandband))

PhasedPhased arrayarray WSRT at 18cm WSRT at 18cm couldcould bebe part of part of projectsprojects requiringrequiring
largelarge FoVsFoVs, e.g. , e.g. imagingimaging ULXsULXs and SNR in and SNR in nearbynearby galaxiesgalaxies, , 
gravitationalgravitational lenseslenses etc.etc.

MERLIN archive, 1997
M82 SNRs
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LookingLooking to the to the futurefuture of the EVN of the EVN 
ScienceScience exampleexample: : ULXsULXs nownow……

EVN EVN couldcould playplay anan important important rolerole to to constrainconstrain ULX black hole ULX black hole massesmasses byby
radio flux radio flux measurementsmeasurements ––notenote thatthat resolutionresolution is important to is important to distinguishdistinguish
nebulaenebulae fromfrom compactcompact--jetjet emissionemission..
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ULXsULXs withwith EVN2015EVN2015

WSRT has a WSRT has a greatgreat contributioncontribution to to thisthis predictedpredicted sensitivitysensitivity..
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ApertifApertif: : yesyes oror nono? ? 

IntroductionIntroduction of of ApertifApertif willwill limit EVN limit EVN 
capabilitiescapabilities in all bands in all bands exceptexcept forfor LL--bandband..
HoweverHowever itit couldcould bebe veryvery usefuluseful forfor supplyingsupplying
triggerstriggers to the (eto the (e--)EVN)EVN

Let Let usus hope hope forfor a a solutionsolution thatthat bringsbrings newnew
opportunitiesopportunities, , butbut allowsallows to do a to do a varietyvariety of of 
sciencescience withwith the WSRTthe WSRT


