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Purpose: To investigate the dose perturbat ion factors pwall, pcav, pQ in water of an NACP-02 parallel-plate ionization chamber
in clinical electron beams (4-18 MeV). Theseperturbations factors are assumedunity in current dosimetry
protocols, but recent publicationshave castdoubts on this.

Method and Materials: An EGSnrc Monte Carlo model wasdevelopedfor the NACP-02 parallel-plate ionization chamber.
Pertur bation factors for the presenceof the non-water wall pwall , the presenceof an air cavity pcav and the total
perturb ation factor pQ were calculatedin water. The infl uenceof thefr ont and back walls were investigated. The
influenceof electron beamenergy and depth in water were investigated.

Results:pwall is significantly diff erent from unity for low energy electron beams,and decreaseswith energy.pcav is closeto
unity for all beamenergies.Both pwall and pcav increasesignificantly with depth in water, leading to an increasingpQ,
which reachesa value of 1.23at a depth of R50 for 4 MeV electrons. This was, however, found to dependstrongly on
whether scaling of the non-water equivalent front wall of the chamber wasperformed; pQ decreasedfrom 1.23to
1.02 for 4 MeV electrons at R50when scaling is done. At the referencedepth zref, lit tle effect of the window scaling
wasnoted. The back and fr ont wall of the ion chamber were found to haveoppositeinfluenceson pwall. The effect of
in-scattering and track obliquity on the depth dependenceof pcav wasinvestigated.

Conclusion: The findings of an increasedpQ with depth in water could have important consequencesfor clinical depth dose
measurements.However, the issueof front window scaling needsfurther study, and recommendations needto be
issued. The behaviour of pcav and pwall with depth and energywere explained. Studieslik e thesemay allow improved
chamber design.


