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Purpose: To develop a fastand accurateprocedure for mechanical QA of linear acceleratorsthat can be
usedduring installationandroutine mechanicalQA.
Method and Materials: A systemwas developedwhich consistsof an IR-camera and an IR-marker
attached to the gantry, treatmenttableor collimator. Software waswritten to process signals from the IR-
camera for the duration of gantry rotation and reconstruct the trace of the marker in three orthogonal
planes.A circular fit of the tracein the planeof gantry rotation provides3D coordinates of mechanical
isocenterfor gantry rotation.A linear fit of this tracein orthogonal planesprovidesinformationon gantry
sagand rotational hysteresis. A similar procedure wasdeveloped for tablemechanicalQA. Orthogonality
of the planesof table andgantryrotationis determinedby the anglebetweenlinear fits for the gantry and
table traces.
Results: Mechanical QA testswereperformedin two different treatment roomsequippedwith IR-camera
systems.The accuracy of mechanicalalignment of the axis of rotation of the gantry and couch was
demonstrated to be within 1mm of the nominal isocenter definedby the room lasers. In eachtreatment
room, the tests were repeated threetimesand reproducibility of the tests was better than 1mm. The tests
revealedboth the known effect of gantrysagandalso rotationalhysteresis.Orthogonality of the planesof
gantryandtable rotationwasalso determined.
Conclusions:An IR-basedprocedurefor mechanical QA of radiation treatmentacceleratorswasdeveloped
andtested.This procedureaccurately detects the location of mechanical isocenterandprovidesadditional
informationsuchasthe extentof gantrysag androtationalhysteresis.Thesystem providesquantitative 3D
displacement of mechanicalisocenterthatcanbe effectivelyusedin theinitial installation of accelerators as
well as in anongoing qualityassuranceprogram.


