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Fig. 1. (a) The dosimeter holders

fitted the each shape of the ion
chamber and the diode detector
(b) diagram of beam measurements

@ in a solid phantom with a 6 MV
X-ray from a linear accelerator.

Table 1. Specifications of the detectors used for the measurements of absorbed dose.

Detector Materials

Dimension

Ion Chamber (PTW 31015)

Diode (SFD) High doped p-type silicon chips
Film (GAFCHROMIC® EBT) Near tissue equivalent
(effective atomic number: 6.98)

Wall: 0.57 mm PMMA, 0.09 mm Graphite

Sensitive volume: 0.03 cms, Radius: 1.45 mm,

Length: 5 mm

Active volume: 0.06 mm, Diameter of active area: 0.6 mm
8" x 10" (20.32x254 cm)
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Fig. 2. Profiles measured with an ion chamber for 0.5x0.5 cm® beamlet were compared with those with EBT films ((a) Horizontal

direction profiles, (b) Vertical direction profiles).

Table 2. Absorbed dose at the 10 cm depth of polystyrene phantom located 100 cm (SAD) from 6 MV X-ray linear accelerator.
Absorbed doses were measured by an ionization chamber, a diode detector and EBT films when 100 MU is irradiated.

Field Size (cm?)

Detectors
0.5%0.5 0.7x0.7 1x1 1.5x1.5 2x2 5x5
Ion Chamber 17.79 35.54 47.21 58.40 61.99 70.69
Ion Chamberc 28.34 41.31 51.68 - - -
Diode 30.86 42.67 53.63 58.79 61.93 70.94
EBT Film* 30.60 (0.42) 41.28 (0.38) 52.20 (0.85) 58.45 (0.32) 61.92 (0.31) 70.86

c: The value after volume correction.

* Number in the parentheses are standard deviations. Standard deviation of ionization chamber and diode data are negligibly small.
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Fig. 3. Output factors were measured by using an ionization
chamber, a diode, and an EBT film. Data were normalized to
the dose for 5x5 cm? field size.
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In case of radiation treatment using small field high—energy photon beams, an accurate dosimetry is a challenging
task because of dosimetrically unfavorable phenomena such as dramatic changes of the dose at the field
boundaries, dis—equilibrium of the electrons, and non—uniformity between the detector and the phantom materials.
In this study, the absorbed dose in the phantom was measured by using an ion chamber and a diode detector
widely used in clinics. GAFCHROMIC® EBT films composed of water equivalent materials was also evaluated
as a small field detector and compared with ionchamber and diode detectors. The output factors at 10 cm depth
of a solid phantom located 100 cm from the 6 MV linear accelerator (Varian, 6 EX) source were measured for
6 field sizes (5X5 cm?, 2x2 cm?, 1.5%1.5 cm?, 1x1 cm?, 0.7x0.7 cm? and 0.5X0.5 cm?). As a result, from
5x5 cm?® to 1.5%1.5 cm” field sizes, absorbed doses from three detectors were accurately identified within
1%. Wheres, the ion chamber underestimated dose compared to other detectors in the field sizes less than 1X1
cm?. In order to correct the observed underestimation, a convolution method was employed to eliminate the
volume averaging effect of an ion chamber. Finally, in 1x1 cm? field the absorbed dose with a diode detector
was about 3% higher than that with the EBT film while the dose with the ion chamber after volume correction
was 1% lower. For 0.5%0.5 cm? field, the dose with the diode detector was 1% larger than that with the EBT
film while dose with volume corrected ionization chamber was 7% lower. In conclusion, the possiblity of
GAFCHROMIC® EBT film as an small field dosimeter was tested and further investigation will be proceed using
Monte Calro simulation.
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