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Head-scatter photons inside a clinical accelerator cause the output to change with collimator setting.  On the central-
axis, this contribution is well-described by output factor in air (or head-scatter factor).  However, few studies have 
examined this component at off-axis points.  We define the head-scatter off-axis ratio, HOA, as the ratio of the 
kerma due to head-scatter photons at the off-axis position x to the kerma from direct primary photons on the central 
axis. “Direct primary” are those photons that come from the source without interactions in the intervening structures.  
We measured HOA for two energies (6 and 15 MV) along X and Y jaw directions for various collimator settings.  
The shape of HOA has well defined penumbra for collimator setting larger than 10×10 cm2.  The full width at half 
maximum of HOA varies from 10.6 to 43.4 cm for collimator setting of 10 ×10 cm2 and 40× 40 cm2, respectively. 
HOA could be fitted to a gaussian model with two components corresponding to sources of widths 1 and 6 cm, 
projected on a plane 3 cm below the x-ray source for both 6 and 15 MV. The narrow gaussian component is 
interpreted as the source of photons scattered in the flattening filter and the primary collimator. The broad 
component is attributed to photons scattered in the secondary (variable) collimators.  We will demonstrate how 
HOA can be used to determine output for IMRT fields at off-axis points. 


