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Purpose: To compare the electron beam (EB) characteristics of two ElektaTM linear
accelerator(LINAC) modelshaving significantly differenttreatmentheaddesigns.

Methods and Materials: An ElektaTM SynergyTM LINAC and a Synergy-STM (Beam
ModulatorTM) arein clinical useat our institution. The SynergyTM treatmentheaddesign
replacedupperjawswith 40 MLC leaf pairs(1-cm wide projection at isocenter)followed
by a backup diaphragm parallel to MLC leaves; lower conventional jaws are
perpendicular to theMLC. Maximum field size at isocenteris 40cmx40cm. TheSynergy-
STM treatmentheaddesign replacedboth upperandlower jaws with an 80 leaf (40 each
side,0.4cm leaf width at the isocenter) BeamModulatorTM andtwo pairs of fixed outer
diaphragms. Maximum field size projected at isocenter is 21cmx16cm. Electron
applicators areattached directly to the treatmentheadon both machines. A WellhöferTM

bluewater phantomsystemwas usedto measureand compareEB PDD, off-axisprofiles
and output factors for all EB energieson both machines at severaldifferent SSDs.
Depthsusedfor profile measurementswere(1/2)R90, R90,R70,R50and Rp+2cm.Field
sizesfor theoutput factor measurementsare 2cm2-10cm2.

Results: While beamenergy matchingwasattemptedby theengineer,compromiseswere
required to meet both PDD and flatness specifications. Synergy-STM EBs were higher
energies(asshownby PDDscomparisons)for samenominal energies. Off-axis profiles
for Synergy-STM weremoreroundedthan SynergyTM. No significantdifferencebetween
in-line andcross-line profiles wasnoted for either machine.Bremsstrahlungpropertiesof
both machinesare similar. Output factors for fields defined with 6cm2 applicator of
Synergy-STM areabout4% higher.

Conclusions: Electron beam characteristics of SynergyTM and Synergy-STM are
significantly different. Specialcaution shouldbetakenwhenusingthetreatmentplanning
beammodelfor onesystemto estimate thedose distributionfor theothersystem.


