
AbstractID:7437Title: Do obliquity factorsapplyto 30° scatteredradiation from
megavoltagephotonbeams?

Purpose: To determine the obliquity factor for megavoltagex-raysfor 30° scatteredradiationin variousmaterials by MonteCarlo.

Methods and Materi als: NCRPreport #151discussesthe concept of the obliquity factor for primary barriers. Briefly stated,if the
primary beamis incident at an angle θ to a barrier of thickness t, then the effective barrier thickness, ts is given by t/cos(θ). For
secondary radiation,there are no explicit recommendations. However,in section 7 of that report, the following statementappears
(p.115): “ It would not be appropriatein this case[secondary radiation] to apply the obliquity factor of cos(30°),…..” The MCNP
Monte Carlo code,v4.2C, has beenused to generate scattered radiation at 30° to a secondarybarrier for 4, 6, 10, 15 and 18 MV
bremsstrahlung x-ray beamsfor concrete, lead and steel.The barrier thicknesswas increased from zero to a thickness sufficient to
reducethefluence(f4 tally) to <10-2. A transmission curvewas createdfor eachenergy-barrier materialcombination by normalizing
to zero thickness. Thedatawasthencomparedto thevaluesin NCRP#151for concreteandlead.

Results:Theresults for the first TVL showanaverageobliquity factorof 25.7°± 3.3°,exceptfor 10 MV in concretewherethevalue
was11.8°.The obliquity factor for the fi rst two TVLs averaged27.9°± 5.0°, again,exceptfor 10 MV in leadwhere the valuewas
15.0°.

Conclusions:The calculated TVLs for obliquely incident scatteredradiationare less than thosegiven in NCRP#151.This implies
that useof anobliquity factor for scatteredradiation is appropriate, but that the angle is lessthanthenominal 30°. This couldwell be
dueto thesolid anglesubtendedby thescatteredbeamat thedetectorthatwould energeticallyfavorlower angles.


