
AbstractID:9556Title: Measurementerrorsassociatedwith linear accelerator
commissioningdata.

Purpose: Linear accelerator (LINAC) commissioning employs 3-D water phantoms(WP) to accurately assessLINAC dosimetric
characteristics. Theaccuracy of thetreatmentplanningsystem(TPS) modeling is basedon thecollecteddata. This investigationaims
to assess theerrorsassociatedwith thecollectionof commissioningdata.

Method and Materia ls: Possible sourcesof error within 3-D WP measurements that wereassessedare water tank mechanics, data
acquisition, andchamberaspects. WP scanningsoftware,mechanicalmeasurements, andinfra-redmotion trackingcameraswere used
to evaluatethemechanical performanceof the WP. Continuousmotion andpoint by point measurementswere comparedfor a variety
of standarddetectors. Minor field size variationswere scaledto thenominal field size for TPSimport purposesusing two methods,1)
geometric scaling of the whole profile or 2) geometricscaling of 80% of the field width. The detectororientation effects were
evaluatedfor profiles and percentagedepthdose.

Results: WP positional accuracy and reproducibility was within 0.4mm and mechanicalhysteresiswithin 0.46mm. The collection
method impacted the results obtainedfor small detectors (<0.01cc) with the point measurementtechniqueresulting in reduced noise
level. However, the time scale increased considerably with the point by point technique.For field width scalingthe 80% scaling
method showedimproved results comparedto scalingthe whole profile. The detectororientation showed variationsin the build up
region for smalldetectorsandsmall variationswereobservedfor penumbral widths of profile measurements.

Conclusion: Error sources in datacollection havebeenidentifiedandquantified in this work. Detailederror analysis of experimental
setup is presented.

This work supported in part with Federal funds from the National Cancer Instit ute, Contract No HHSN261200522014C,and
by Sun Nuclear Corporation.


