
AbstractID: 6891 Title: Magnetic Shielding of a Coupled MRI-Linac System

Purpose: To investigate theoptimumrequirementsof magnetically shieldinga Linac
from anMRI coupledto it for thepurposeof real-time image-guidedadaptive
radiotherapy. In addition,to investigate theeffects on theMRI’s magneticfield
homogeneity dueto thepresenceof therequired shielding.

Method and Materials: Finite elementmethodwasused(COMSOL MultiPhysics)to
modela Linac coupled to a 0.2T bi-planarMRI system,and to calculatethemagnetic
fields in its vicinity. Associated shieldingwasoptimizedby varyingsheetsof shielding
material(eg,iron, Mu Metal) to keeptheMRI’s magneticfringe fields within the
waveguide to lessthan 0.5Gauss.

Results: We foundthat to reduce theMRI’s magnetic fringe fields within thewaveguide
from 20 Gauss(unshieldedwaveguide) to thespecificrequirementof lessthan0.5Gauss,
we requirea 5 cm thick iron platebetweentheLinac andtheMRI, anda 1 mm Mu Metal
wrapping aroundthewaveguide. An additional 5 cm plateis placedon theopposingside
to improve magneticfield symmetry. The magnet’sfield inhomogenietiesresulting from
theshieldingwere calculated to beless than 142ppm,andthuseasily “shimmable”.

Conclusion: Magneticshielding is neededfor operating a Linac coupledto a 0.2TMRI -
system. We haveoptimized theshielding requiredto reducetheMRI’s magnetic fringe
fields within thewaveguideto lessthan0.5Gaussby usingsimpleandrealizablepassive
shielding. Field inhomogeneitiesdueto thepresenceof our shieldingaresufficiently
smallthat theycanbeeasilycorrected thoughconventional shimmingtechniques.


