AbstractiD: 8663 Title: On the influences of the detector size and sampling frequency
on IMRT verifications with 2D arrays

Purpose:

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

Methods and Materials:

The2D-ARRAY Type 10024(PTW-Freiburg, singlechambercrosssecton 5x5 mmz, centerto-centerdistan@ betveen chambes 10 mm) is
aralyzed as an exampe. Due to scatteing effect at the ridges betweenthe chanbes, the Full-Width-At-Half-Maximum of the lateral
detectoresposefunction is appoximaely 7 mm. By shifting theamray in 3 steps of 5 mm, re-measuring thedosedistribution andaranging

thedatain a matrix, thesamplingrateof 0.1 mm™ canbeincreasedo 0.2 mm™ (samplingdistanceof 5mm).

Results:
The measwemen processwith detedor arrayscan be describedas a two step process:1. Convoluion of the dosedistribution with the

respase function of a single chambeof thearray 2. Samplingof the corvolved dosedistribution with the chosen samplingrate.

Stepl resuts in a smal deviationof measured@ndreal dosesin the region of steep dosegradients.A mathemata modelis introducedto
estimatethedeviaton by consideratiorof deedor size andinitial dosepenumbraFor the chosenarray, the deviaton in the region of clinical
relevantdosesis shownto beapproximaely Imm.

In the Fourier space,step 2 leadsto a periodic replicatin of the Fourier Transbrm of the convolveddosedistribution in intervals of the
samplingfrequercy 0.2 mm™. For variows IMRT distributions we canshowthat the maximumspatal frequeny does not exceed 0.1mni’.

Accordingto the Nyquist theorenthis meansthatthe samplingfrequencyis sufficient.

Conclusions:
With a samping distan@ of 5 mm, the measurem® of typica IMRT dose distributionswith the2D-ARRAY complies with the Nyquist

criterion. Theresultscanbe generalzedto otherarrays to analyzethe li mits of applicability for IMRT verificationmeasurenms.



