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Purpose: Miniatureplastic scintillation detectors(PSDs) and plastic scintillation detector arraysare highly useful in many radiotherapyapplications.
However, PSDscanshowlargedetector variabilit y betweenapparently identical detectors.Suchvariabil ity mayimpacton theperformanceof a PSD array.
Thepurposeof this work is to develop a quality control procedureto increasetheuniformity of PSDs.

Methods and Materials: A uniform procedure for fabricatingPSDs was established.A quality control bench was then designed, which comprised a
precise positioning mechanism, an ultraviolet LED for stimulating the scintillation light in plastic scintillators and a spectrometerto characterize the
relative emissionspectraof thePSDsas well astheir total light output. Thereproducibility of thebenchitself was evaluatedby measurementsof a single
detectorthroughnumerousmounting,un-mounting cycles.A batch of 15 PSDswasthenbuilt andtestedfor quality.

Results: The quality control bench could be used with an average reproducibility of 0.7%. Stimulation of the plastic scintillators by ultraviolet light
produced the same emission spectrum as one obtained from ionizing radiation. Quality control measurements for the 15 PSDs showedno major
discrepancies in the relative emission spectrum.However, large variations in total light output were observed. The standarddeviationof the total light
outputwas 16%, with a maximum variation of 28%.Of all detectors,13%hada total light outputof 0.85 or less relative to themean.

Conclusion: Theprecision of a plastic scintillation detector wil l suffer if its total light outputis too low. In this work, we havedevelopeda tight quality
control procedurefor PSDs that couldimprove theperformancesof PSDs and PSDarrays.This procedure canbeusedto prevent detectors with poorlight
outputfrom beingused.

Supportedby theNCI (1R01CA120198-01A2)


