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Purpose: The goal of radiotherapyis to sculpt radiation doseto tumor shape.The integrationof an MRI with a linac for real time
image-guided radiotherapy (IGRT) would allow clinicians to reduce treatment margins beyond current technologicallimi ts. A
problem with theintegrationof anMRI anda linacis theradiofrequency(RF) noiseproducedby a linac.Our measurements indicate
this noiseexistsin the MHz range with wavelengthson the order of 10sof meters. The purposeof this project is to investigate the
effectsanenclosedroomhason the electric (E) andmagnetic (H) field measurementson this typeof RFsource.
Method and Materials: A softwareprogramming environment (MultiStripes, version 7.5 Flomerics) hasbeenutilized to investigate
the E and H fields produced from a small dipole in free spaceand an enclosed room, by solving Maxwell’s equations using the
transmissionline matrix method.The results from thesesimulations elucidatethe effects of room structure and contentson the
radiation pattern of anRFsource.
Results: Our free space simulation demonstratesthe theoreticallyexpectedfalloff , of the E and H fields, asa function of distance
from thedipole. Whenmodeling thedipoleconfinedin thelaboratory, our resultsshowperturbationsfrom thefreespacesolution. Our
measurements alsocontain these perturbations. These results werefoundto dependstrongly on thematerial propertiesused.
Conclusion: Measurement of RF noisefor MRI-linac integration is dependanton the configuration of the laboratory. Simulation of
electromagnetic wavepropagationcandeterminethewaveperturbation dueto room effects. Such simulationsallow determinationof
a “room factor” which canbe applied to laboratorymeasurements to determine the true strengthof the RF emissions. More work is
neededto validate themodel.


