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Purpose: To designand implement a novelthree-dimensional(3D) radiochromicfi lm phantomfor usewith theGamma Knife (GK).
Useof radiochromicfilm and a flat bedwhite light scannerwill allow greater resolutionthan gel-based3D dosimeters.In addition,
this method doesnot requiresophisticatedimagingtools suchasCT or MRI machines.

Method and Materials: A spherical Vi rtual Water phantomwasconstructedto hold up to a 4.7cmthick stackof radiochromic film
madeof film slices 5cmin diameter.This stack sizeis largeenoughto capturetheentiredosedistribution resulting from theGK
fields.The resolution capable with this phantom dependson thescanner in useandthethicknessof theradiochromicfilm, which in
this case allowsa resolution of up to 0.004x0.003x0.2mm3. MonteCarlomethodsshow that thepresenceof a thick stackof film does
not significantly disturb the measureddosedistribution.

Results:Usingthis film phantomit is possible to obtaina threedimensional representation of thedosedistribution of a GK unit. Due
to thesizeof thefilms andthe thickness of thestack,all thedosedistribution information canbeobtained in oneexposure.This
techniqueallowsa higher scanning resolution to be achievedthanis commonly obtainedwith gel dosimetry, which is on theorderof
1x1x2mm3.

Conclusion: Fully characterizingany radiation field requiresknowledgeof thedose distributionaswell astheabsolute value of the
dose. This film phantomprovidesa methodfor mapping thedosedistribution of a threedimensionalradiationfield with excellent
resolution.


