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Generalized mean mathematical for emulator calculation of equivalent square fields
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1. Department of Radiotherapy, First Affiliated Hospital of Nanjing Medical University, Nanjing 210029, China; 2. Radiotherapy Cen-
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Abstract: Objective To test the feasibility of using generalized mean (GM) mathematical formula for calculation of equivalent
square (ES) fields. Methods The 81 field output factors (OUFs) in a 6-MV open field were measured with two electron linear
accelerators from different manufacturers. The ES were calculated with the GM mathematical formula s = W ,and
the accuracy was evaluated by ubiquitous computing of the OUFs. Results The application of GM mathematical formula for
calculation of the ES of the two accelerators showed a deviation less than 1% for calculation of the OUFs, better than the 2%-
5% using traditional empirical formulae. Conclusion The GM mathematical formula can be used universally for ES calculation
with a better accuracy than the traditional empirical formula, but data fitting is needed for specific conditions to determine the
best variable value.
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Fig.1 Measured output factor ( 5., ) of Axesse accelerator
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Fig.2 Measured S, of IX accelerator
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The equivalent squares from left to right were calculated by the formula 1, 2, 3, respectively; ES: Equivalent square; Sterling: Formula 1; VB:

Formula 2; GM: Formula 3
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Fig.3 Relationship between ES and measured 5., of Axesse accelerator
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Fig.4 Relationship between ES and measured S., of IX accelerator
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Tab.1 Comparison between calculated and measured 5., values

Accelerator Cal. - Mea. Average/% SD/% Max/%

Axesse Formula 1 0.48 0.63 2.26
Formula 2 1.52 1.86 4.59
Formula 3 0.13 0.11 0.46

IX Formula 1 0.72 0.85 3.82
Formula 2 0.44 0.50 2.03
Formula 3 0.15 0.24 0.96

Cal.: Calculated values; Mea. Measured values; SD: Standard deviation
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