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Purpose: 

The influences of single detector size and sampling frequency of detector arrays on IMRT verification are discussed. 

 

Methods and Materials:

The2D-ARRAY Type10024(PTW-Freiburg,singlechambercrosssection 5×5 mm²,center-to-centerdistance between chambers 10 mm) is

analyzed as an example. Due to scattering effects at the ridges betweenthe chambers, the Full-Width-At-Half-Maximum of the lateral

detectorresponsefunction is approximately 7 mm.By shifting thearray in 3 steps of 5 mm, re-measuring thedosedistribution andarranging

thedatain a matrix, thesamplingrateof 0.1mm-1 canbeincreasedto 0.2mm-1 (samplingdistanceof 5mm).

Results: 

The measurement processwith detector arrayscan be describedas a two step process:1. Convolution of the dosedistribution with the

response functionof a single chamberof thearray. 2. Samplingof theconvolveddosedistribution with thechosen samplingrate.

Step1 results in a small deviationof measuredandrealdosesin the region of steep dosegradients.A mathematical modelis introduced to

estimatethedeviation by considerationof detector size andinitial dosepenumbra.For thechosenarray, thedeviation in theregion of clinical

relevantdosesis shownto beapproximately 1mm.

In the Fourierspace,step 2 leadsto a periodic replication of the Fourier Transform of the convolveddosedistribution in intervalsof the

samplingfrequency 0.2 mm-1. For various IMRT distributions we canshowthat the maximumspatial frequency does not exceed 0.1mm-1.

Accordingto the Nyquist theoremthis meansthatthesamplingfrequencyis sufficient.

Conclusions:

With a sampling distance of 5 mm, the measurement of typical IMRT dose distributionswith the2D-ARRAY complies with theNyquist

criterion. Theresultscanbegeneralizedto otherarrays to analyzethe limits of applicability for IMRT verificationmeasurements.


