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PURPOSE
To study methodsto eliminateRF interference betweena linearaccelerator andMRI to facilitatetheintegration of a linac andMRI for real

time imageguidance.

METHODS AND MATERIA LS
Linearacceleratorsfunction in a pulsedpowermodeby generating high currentandvoltagepulses with fastrisetimesby chargingand

discharging a PFN. Most of the powerin thedischargedpulse is containedin theDC componentof thepulse,andis absorbedby the
klystron/magnetron dueto impedance matching at DC. However, thehigherorder frequenciesin thepulseare not betransmittedto theload since
theimpedancematchis only optimizedat DC. Thesemodes canresonate on thetransmission linebetweenPFN andloadandtransmit RF in the
MHz range. This couldinterferewith theRF receiverof anMRI imager. Thus, it shouldbepossible to controlthefrequencyof RFpulsingnoise
by choosinganelectricaldelay line betweenthe PFNandklystron/magnetron, which avoids theoperatingfrequencyof theMRI.

RESULTS
RFnoisesdueto modulatedcurrent pulses weremeasuredon a Varian2100EX linac, andsuggest theresonancemechanismis correct. To

furthertestthis hypothesis,an experimentallinear accelerator systemis beingre-configured. RFpowermeasurements in therangeof the
operating frequencyof a 0.2T MRI aredifficult dueto long wavelengths(10sof m). Measurementantennasarebeingdevelopedusingfinite
elementmethods. Early simulations results of a dipole antennaarepresented.

CONCLUSIONS
Initial measurementsindicatethat RFpulsingnoisefrom a medicallinacexhibits resonancelike properties. This impliesthattheRF

interferencebetweena linacandMRI canbeeliminatedby a simple reconfigurationof thelinac modulator, which would greatly simplify the
integrationof a linac andMRI.


