AbstractID: 8686 Title: Validation of a Monte Carlo model of the PET component of the
Gemini GXL PET/CT

Purpose: To validatea Monte Calo model of the PET componenbdf the GeminiGXL PET/CT scanne(Philips Medical Systems)
developed usingthe GATE simuation toolkit.

Method and Materials: The precie PET geometrywasreproducedvith the GATE toolkit, includingthe17 864 GSOr) crystals
with dimensionsof 4 mmx 6 mmx 30 mm. A seriesof standardeds from the NEMA NU 2-2001protocol were simulated with the
Monte Carlo modeland compaedto experimental dai: sensitvity, spaial resolution scater fraction, andnoiseequivalentountrate.
Thesensitivity is evallatedthrough anextramlation techniquebothin themiddle andata 10 cmradia offsetof a uniform line source
surrounded by knownabsobers The spatial resoluton is givenby thefull width at half-maximum amplitudeof the point spread
functionin thetransvers andaxid direcionsfor compactradioactivesourcesn a glasscapillaly. The scatter fractionandnoise
equivalert count(NEC) rateare evduatedin a cylindrical phantomwith variableradioactiviy in aline souce

Results: For thesersitivity ted, the simulationsfor bothcentral andoffse posiionsoverestimatéhe measired sensiivity valuesby
4%. Fortheresolutbnteg, thedifferencebetwee expermentalandsimulated daais betweer0.4 mm (radial resoluton at 10 cm
radius) ard 1.3 mm (transver® redlution at 1 cmradiug. Forthescater fraction, the simulatedresultsarewithin 0.5%of the
expeimentaldata.Forthecourt rateteds, the peak NEC rate is at (62.8++0.5) kepsin the simulation, whichis 4% lower thanthe
measurerents. Globaly, theagreemat for the court rate is alwaysbeter than5% for all activities lessthan17 kBg/cc.

Conclusion: The PETMonte Carlo modelreproducegxperimentalvalidation dat within accepéble limits. It is suitablefor PET
testingwithout experimenrdl useof FDG.



