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Purpose: Tuningnominal energieson linearacceleratorsis useful for matching machinesof differentvendorsandfor altering
energiesto matchclinical needs. In this studywe investigatedmatching a Varian2100EX 4MeV electronbeamto a SiemensPrimus
5MeV electron beam.

Method and Materials: The 4MeV beamof a Varian2100EXlinearaccelerator wastunedvia a significantshunt-voltageadjustment
to match the5MeV beamof a SiemensPrimuslinearaccelerator. Thepercent depth-depthdose(PDD) curvesandoff-axisprofiles for
multiple field sizeswerecomparedto validate thebeammatching. Datawascollectedwith a CC04cylindrical chamberin waterand
with a parallel-plateion chamber in plastic water®(Computer ImagingReferenceSystems, Inc., Norfolk, VA).

Results:ThePDD from theparallel-plateandcylindrical ion chambers agreedwithin 1.1%and2.5%for the3x3cm2 and 10x10cm2

fields respectively. Therewas also goodagreementin thePDD of thetuned4MeV (referredto as4MeV* post-tuning) and5MeV
beams. Thedepthof Dmax was identical. Differencesin thepractical rangewereonly 1mm. ThePDD hadthebestagreementfor the
3x3cm2 field (≤1.5%to depthof D90), followed by the10x10cm2 field (≤2.0%to depth of D90) andthe25x25cm2 field (≤2.5%to depth
of D90). Larger disagreements occurredin the dosefalloff region beyondD90, typically 2-7%. Theoff-axisprofilesfor the 4MeV*
and5MeV beamsshowedgoodagreementfor the 10x10cm2 field (≤2%). However, therewas a substantial lossin flatness for the
25x25cm2 field (5.5%for 4MeV*, 2.4%for 5MeV). We believethesedifferencesarecausedby theoriginal 4MeV Varianscattering
foil, which wasnot changedto reflect thegreaterenergy of the 4MeV* beam.

Conclusion: TheVarian4MeV andSiemens5MeV beamsweresuccessfully matched,allowing oncologiststo utilize thesemachines
interchangeably.


