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Purpose To presenta framework for the calculationof ionisation chamber responséo arbitrarymodulated
fields as a convdution of responsedo narow fields and to test this approach for realistic chambe
geometriesn openfields.

Materials and Methods. Usingthe EGSnrcC++ Monte Carlo (MC) classlibrary sydem, the regpons of a
detailedmodel of the ExradinA12 chambemwascalallatedfor °Coand6 MV percil beamssweepingover
a flat phartom. A pencil beamresponsekerrel was collected for an irregularly spacedarray of pencil
positions.A procedurewvas devebpedto recorstitute chanberrespoisein modulaedfields by convolution
of pencil beamresponseover the moduated field fluence.We testedthe accurag of this approzh by
comparingin open fields the relaive calibration coefficientsobtaired for realigic chanber geometries
reconstitutedrom penci beamkernelswith calibration coefficients obtaired directly.

Resuts: MC kg values within 0.1% and0.4%of TG-51 for 6 MV and18 MV phaon beans, respectively
Pencil beam kerrels showed that the resporse of the chamberis strondy dependenbn the geonetrical
detailsof the chamberfor pencil beampositionshitting areassuchaschambertip, tip of the electrale, etc.
Openfield recorstituted chamberrespomse was in agreementwith direct calculatios of the openfield
responséo within 0.3% for ®*Co and6 MV photon bears.

Condusions lonisation chanber responsen modulatedfieldsis strondy dependenon the detailsof the
delivery. Howewer, we can accurately accountfor it with our mettod, in which chanber responsein
arbitrarily modulatedradiaton beamscanbe calcuatedby conwlving pre-calculatedespmnsekernelsover
the actual fluence profile usedin the delivery of modulated radiotheapy. Thes techniqwes will allow
guidanceof chambethased IMRT QA procedureshy correcting chamberreadngs during ddiveries that
poterially provoke electonic disequilibrium.



