AbstractlD:9297Title: Three DimensionalCharaterizationof the Radiationlsoceter
usinga Single Phantom

Purpose: To provide a quality control procedure that characteri zes the radiati on

is ocenter of a linear accelerator simultaneously for col li maor , couch, and gantry

ro tations. The primary question addressed is whether the three rotatio nal axes cross each
ot her within an accepta bly small sphere . Method and Materi als : A fi Im st ack phant om was
constructed having four films suitably spaced apart. The phanto mwas pl aced in a fi xed
position on the treatment table, and a single reference fr ame was defin ed by regi strati on
maks. The combined use of Linac jaws and MLC create d smal |l spots on the fil ms for each
r otation axis. Special angles were chose n for the differ ent axes so that three

di mensional information was retrieved. The film spot coordi nate s were read usi ng
commercially available scanning software , and a computer cal culat ion then rendered the
data into a three dimensional display of the axes. Resul ts: The procedur e has been used
ni ne times with reasonable results on fou r differ ent accel erators. Conparis ons of the
minimum tangent circle radius using this mehod and stan dard star shots were favora bl e.

In addition, the orthogonality of the axes and their ori entatio ns relati ve to a ref erence
la ser system was reported. Conclusions: This proc edure is unique in that it provide s,
using simple commonly found materials, composite informa ti on about the radiat ion

is ocenter and all three rotation al axes in a single measure ment. It seems to offe r the
confidence needed to become a rout inely used tool for the Linac annual check.



