AbstractID: 9093 Title: Modeling of beam profiles based on three Gaussian functions in lung stereotactic
body radiotherapy for acceptance test of radiotherapy planning system

Purpose: The purpo® of this study was to estimate beanprdfiles in lung stereotatic body radiotheapy far
acceptarcetestof radiothergoy planning system (RTP) system  The beam pofiles measuredy an
ionizaton chambewere appoximated by usirg threeGausianfunctions, ard compard with profile data
calculaedby two RTP systens.

Method & materials X-ray linea acceleratorwith 4,6, 10MV (Varian21EX) was used to éiver synmetric
beam pofile for afield sizeof 5x5cn. A lung phanbm corsistad of a lung equivalentnaterial (thicknes:
170 mm) sandwched by two Solid Waters, whos thickness were @mm ard 50 mm for anterio ard
posteror sides respetively. Measured beamprdfiles were aproximatedby manually déermining three
amplitudes andtandrd deviations o three Gagsianfunctions carespomling to three point sgread finctions
of an x-ray focus, xray or dectronscatter, ad adetector ,and by integratirg the composed faction

Finally, we evaated ou methodby comparingthe agproximatedbeamprofiles with those alculatedby two
algorithms intwo RTPsystens, i.e., Conwolution/surpasition (CS) Philips Pinnade) andanaltica
anisotrpic algorithm(AAA) (Varian Edipse)

Results:Differencebetwea themeasured ahagproximatd beam profiles were 4% 820-80% dses, and
1.5% difference atheotherdoses Thefringe values (distane between th&0and90%levelg of beam
profil esapproxmatedby Gaussan functions and calcdated ty CS andAAA algorithms were 4.7, 6.1, 6.4
mm for 4MV x-ray, 5.7,6.9, 7.1 mm for 6MV x-ray, and6.8, 7.7, 8.2 mm for 10MV x-ray, respetively.
Conclwsion It was suggstedthe bean profile madel basedan thethreeGaussian functiommay be usefd
for acceptanceest ofa RTP sysem



