
A b s t ra c t ID: 8 14 6 Ti t le : M ont e C a r lo ca lcu la t i on s o f c orr ec t ion f a ctors fo r pla ne-para l le l ion i zat i on

cham be rs in cl i n ic a l e le ct ron d os ime t ry

Purpose: To calculate the wall correction factor, Pwall and the replacementcorrection factor Prepl for NACP-02, Markus, and Roos

plane-parallel chambersin clinical electrondosimetryusing the EGSnrc Monte Carlo code system.Method and Materials: Pwall was

calculatedasthe ratio of the dose to the sensitive volumeof the air cavity in a chamber wall composed entirely of water to that in a real

chamberwall. Prepl wasobtainedwith dividing the ratio of the doseto water at thepoint of measurement (0.1 mm thickness)to thedoseof

sensitivevolumeof the air cavity by the stopping-power ratios. Results: Pwall for NACP-02 increasedfrom 1.005 to 1.136 for 4 MeV and

from 1.007to 1.023 for 18 MeV, at a depthbetweennear-surfaceto R50. Similarly, Pwall increasedfrom 1.004to 1.079 andfrom 1.002to

1.023for Markus,andfrom 1.001to 1.079andfrom 1.004to 1.023for Roos.Pwall at a referencedepth, dref, decreasedfrom 1.019 to 1.008

for NACP-02, from 1.019to 1.005for Markus,and from 1.015to 1.006for Roos,in a rangeof 4 MeV to 18 MeV. Also, Prepl for NACP-02

increasedfrom 0.973 to 1.079for 4 MeV and from 0.996to 1.017for 18 MeV, at a depth between near-surface to R50. Similarly, the Prepl

valuesincreasedfrom 0.938to 1.172 andfrom 0.992to 1.022for Markus,andfrom 0.982to 1.055andfrom 1.000to 1.010for Roos.Preplat

dref for NACP-02 andRooswas0.999±0.3%and1.000±0.3%,respectively, in a rangeof 4 MeV to 18 MeV. Prepl for Markusvariedfrom

0.987to 0.995 becauseof a narrowguardring width. Conclusion: This studyindicated theneedfor thechangeto Pwall and Prepl valuesused

in currentdosimetryprotocols.


