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Purpose: GATE, a Geant4 based application for usein emission tomography, is a powerfulpackagethatpermits realistic MonteCarlo
simulations of both, the scanner geometry and the digitization chain. The main problem when using GATE in practice is its slow
simulation speed.Thepurposeof this investigationis to improvetheefficiencyof PET relatedsimulations.

Method and Materials: An EGSnrc basedradiation transporttool, referred to asegs_pet,is developed.egs_petcanbeusedtogether
with GATE in two modes: In mode 1, egs_petperforms the simulation of radiation transport in the phantomand passesexiting
particles to GATE for further transport throughthe scannergeometryand for digitization. In mode2, egs_petperforms the entire
simulation andwritesenergy depositions in thedetectorsto a fil e. GATE is modified to beableto readthis file whenperforming the
digitization.

Results:Thecorrectoperationof egs_pet within GATE is validatedusingbenchmark calculationsof a sourcewithin a water phantom
and a detailed model of the GE AdvancePET scanner. In mode1, the number of singlesand coincidencesarefound to agreewith
GATE within the statistical uncertainties (0.2% for singles). Differencesof about 0.5% are observed in mode 2, which can be
attributed to differences between Geant4 and EGSnrcwhen modeling binding effects for photoninteractionsin BGO. For a 4 mm
voxel phantom, the simulation efficiency is increased by a factor of 4 in mode 1, and by a factor of 130 or 44 with digitization
excluded or includedin mode2.

Conclusion: A new Monte Carlo tool for PET simulations basedon EGSnrc is developedandincorporatedinto GATE. Significant
gainsin simulation efficiencyare achieved. Results from egs_petsimulationsagreewith GATE at the1% level.


