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Purpose: To validatea MonteCarlo model of thePET componentof the GeminiGXL PET/CT scanner(Philips MedicalSystems)
developedusingtheGATE simulation toolkit.

Method and Materials: The precise PETgeometrywasreproducedwith theGATE toolkit, includingthe17 864GSO(Zr) crystals
with dimensionsof 4 mm x 6 mm x 30 mm. A seriesof standardtests from theNEMA NU 2-2001protocol were simulated with the
Monte Carlo modeland comparedto experimental data: sensitivity, spatial resolution,scatter fraction, andnoiseequivalentcountrate.
Thesensitivity is evaluatedthrough anextrapolation techniquebothin themiddle andat a 10 cm radial offsetof a uniform line source
surrounded by knownabsorbers. Thespatial resolution is givenby thefull width at half-maximum amplitudeof the point spread
functionin thetransverse andaxial directionsfor compactradioactivesourcesin a glasscapillary. Thescatter fractionandnoise
equivalent count(NEC) rateare evaluatedin a cylindrical phantomwith variableradioactivity in a line source.

Results:For thesensitivity test, the simulationsfor bothcentral andoffset positionsoverestimatethemeasuredsensitivity valuesby
4%.For theresolution test, thedif ferencebetween experimentalandsimulated data is between0.4 mm (radial resolution at 10 cm
radius) and 1.3mm (transverse resolution at 1 cm radius). For thescatter fraction, the simulatedresultsarewithin 0.5%of the
experimentaldata.For thecount ratetests, thepeak NEC rate is at (62.8+/-0.5)kcpsin thesimulation, which is 4% lower thanthe
measurements.Globally, theagreement for thecount rate is alwaysbetter than5% for all activities lessthan17 kBq/cc.

Conclusion: ThePETMonteCarlo modelreproducesexperimentalvalidation data within acceptable limits. It is suitablefor PET
testingwithout experimental useof FDG.


