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Purpose: Modernradiotherapy reliesheavily on 3-D image basedguidanceto reducetreatmentmargins andto conform thedose
distribution to thetargetshape. Dueto thepoorsoft-tissuecontrastandnon-real-time natureof x-rayandultrasoundbasedimage
guidance, severalgroupsareintegrating anMRI andlinearaccelerator. One of severalunresolved technical issuesis RF interference
betweenthetwo devices.The purpose of this presentation is to showthat LINAC RFcorrelateswith theoperationof certain
componentsof its pulsedpowermodulator(PPM).
Method and Materials: Electric (E) andmagnetic (H) field temporalpatterns(RF signals) were measuredusingseparateE-field and
H-field probeson threemedical LIN AC configurations: klystron and PPM in thesameroom; klystronandPPM in differentrooms;
andmagnetronandPPMin thesameroom. Time resolvedhigh voltagepowersupply(HVPS)current,pulseforming network(PFN)
voltage,klystroncurrentandklystron voltage, andmagnetron currentwereall measuredcoincidingwith theRFsignals. All measured
signalswerecomparedin time and frequencydomains.
Results:For a klystronpoweredLINA C, correlation betweentheHVPScurrent, andE andH field signalswereobserved in boththe
time and frequencydomains. No correlation wasobservedbetweenRFsignalsandtheklystroncurrent pulse. For a magnetron
poweredLINAC, correlationamongHVPScurrent, magnetron currentandRFsignalswasobserved. RFsignals coincidedin time
with themagnetron current,but thefrequencyspectrum weredissimilar.
Conclusion: Theresults suggest thatchargingof thePFN by the HVPScurrentis a mechanismof RFnoisegenerationin theklystron
basedLINAC operation.For magnetronbasedPPMstheresults furthersuggestthemagnetron currentpulsegeneratesRFnoise,
however dissimilar frequency spectrum indicatesan indirectandmorecomplicatedmechanismrequiring furtherinvestigation.


