
AbstractID: 7405 Title: Reducing the frequency of linac output check: a statistical model
of linac output fluctuation based on a 3 year history to evaluate new tolerances as a
function of test frequency for 12 linear accelerators.
Purpose: The studyis basedon a formalismto modelthefluctuation of 12 linacoutputs during a 3 year period. From a semi-
empirical statistical modelandTG-40 recommendations, a QA programis built from calculatedactionlevelsasa function of test
frequencyandtime-dependant probability distributions.

Method and Materials: The linac outputdatais analyzedto fit a statistical modeltaking into accounta systematicanda random
component in thedaily fluctuation.A 3 yearhistoryof daily output measurementstotalizing71 independent energiesof photonsand
electrons is usedto evaluatetheparametersin eachmodel. Action levelsarecalculatedasa function of testfrequencyfrom obtained
modelsbasedon tolerances definedin TG-40.A confidencelevel of 95% is usedto definethe QA programsuchthat machine output
is kept within given limits, thelatterbeingobtainedby fit ting tolerancefunctionswith TG-40 actionlevels.Measurementuncertainties
are takeninto accountin themodelandGaussianstatisticsareusedin theformalism.

Results:Comparisonbetweenmodels and data history arein agreementwith Gaussianstatistics.For eachlinac andenergy,tolerance
functions areobtainedfrom datahistory andnewaction levelsare usedwith reducedtestfrequency. Thetoleranceof 2%
recommendedby TG-40 for monthly outputconstancy checkis reducedto valuesrangingfrom 1.2%to 1.8%for a testfrequencyof
two months.Linaccalibration frequency is reassessedto valuesranging from 4 to 12 months.

Conclusion: While daily checkshould bekeptconstantto preventunpredictablevariations,thefrequencyof output check canbe
reducedusingnewaction levels basedon a program-definedlimit and confidencelevel.Probabilitydistributionscanbeusedto
evaluatelinaccalibration frequency basedon machinestability. Themodelcanbeextendedto otherlinac parameters.


