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Detection Size Dependence of Field Factor for
Narrow Beam

Tatsuya Fujisaki”, Tetsuo Inada”,
Hidetoshi Saitoh?, Takeshi Hiraoka?”,
Katsuyuki Nishimura", Shinji Abe",

Hiroki Ohtani? and Toraji Irifune?

An absorbed dose in the narrow beamn is calculated based
on the depth dose distribution and a field factor. The field
factor has to be measured with especially high accuracy
because it is highly variable.

The field factor was calculated when detection size was
changed, by using Monte Carlo simulation, which had no
energy dependency or geometrical error. Then the relation
between field factor and detection size in the narrow beam
was investigated.

An absorbed dose in peak depth and reference depth ac-
cording to detection size was calculated for each field size.
Detection size dependency was recognized in the case of mea-
suring a field factor, because the absorbed dose tended to
decrease as detection size increased. The absorbed dose in
the narrow beam has to be calculated within a change
of +2%.

The change in peak depth according to detection size was
eliminated, and then the relation between an absorbed dose
at the ideal detection size of 0 mm ¢ by extrapolation and
detection size which has a deference of 2% from it, were
acquired. In addition, the maximum usable detection size was
estimated in the case of measuring the field factor.
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Fig. 1 Variation in absorbed dose in peak depth and reference depth against W L 7
circular detection size, with 1 cm circular field and 10 MV X-ray, calculated l

using Monte Carlo simulation.
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Fig. 2 Variation in the field factor in peak depth against circular field size,

calculated using Monte Carlo simulation.
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Table 1 Data of field factor in peak depth against circular field
size (normalized 10 cm circular field) calculated using
Monte Carlo simulation

Field (cm¢) 50Co 4 MV 6 MV 10 MV

10.0 1.000 1.000 1.000 1.000

5.0 0.589 0.971 0.962 0.974

4.0 0.680 0.950 0.949 0.964

3.5 0.670 0.946 0.942 0.953

3.0 0.965 0.940 0.938 0.944

2.5 0.960 0.932 0.933 0.919

2.0 0.956 0.924 0.928 0.881

1.5 0.952 0.915 0.903 0.855

1.0 0.933 0.912 0.873 0.788
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