AbstractlD: 8544 Title: Simulation of room distortion on measurements of RF noise due
to a medical linac

Purpose: The goal of radiotherapyis to sculpt radiation doseto tumor shape.The integrationof an MRI with a linac for real time
imageguided radiothempy (IGRT) would alow cliniciansto redu@ treatment margirs beyond current technologicallimits. A
problem with theintegmation of an MRI andalinacis theradiofrequency(RF) noiseproducedby alinac.Our measiremens indicate
this noiseexistsin the MHz range with wavelengthon the orde of 10sof metes. The purposeof this projectis to investgate the
effectsanenclosedoomhason the electic (E) andmagneic (H) field meaurementon thistypeof RF source.

Method and Materials: A softwareprogranming environmert (MultiStripes verson 7.5 Flomeric9 hasbeenutilized to investigate
the E and H fields producel from a small dipole in free spaceand an erclosedroom, by solving Maxwell’'s equatons using the
transmissionline matrix method. The resuls from thesesimulations elucidatethe effects of room structue and contentson the
radiation patern of anRF source.

Results: Our free spa@ simulation denonstrateghe theoreticallyexpectedfalloff, of the E andH fields asa function of distance
from thedipole Whenmodeling the dipole confinedin thelaborabry, our resultsshowperturbatiosfrom the freespacesolution. Our
measurerants alsocontan the perturbations Thes resuts werefoundto deendstrondy onthe materal propertiesused
Conclusion: Measuement of RF noisefor MRI-linac integiation is dependanton the configuration of the laboratory. Simulation of
electromagnet wave propagationcandeermine the wave petturbation dueto room effeds. Such smulations allow determinatiorof
a “room factor which canbe appled to laboratory measurerants to deermine the true strengthof the RF emissons More work is
neededto validate themodel.



