Development of a Liquid Scintillation Detector for External Beam Dosimetry

The light produced in the scintillator is
1 transported via an optical fiber to the CCD face
= /,.»y’ L] where it is measured. Atthe same time, a

; st | ] reference fiber transmits Cerenkov photons to a
f { A 9 different part of the CCD. Cerenkov radiation is the
; T production of photons in the visible spectrum
SR . l ] whenever a particle travels greater than the speed
s \ of light in a medium. It has been shown (A.S.

- ! Beddar, 1992) that reduction of Cerenkov noise is
:‘,_ necessary for accurate dosimetry.

Measurements with small amounts of Cerenkov
radiation, or measurements with constant amounts
of Cerenkov radiation have small uncertainties.
vat | Measurements with varying field sizes, such as
IMRT treatments are more problematic as the
removal of Cerenkov radiation has to be more
precise. The more problematic measurements
/ | have been displayed in Figures 1 and 2. The
discrepancy between the Eclipse calculated
modulation factors and those measured by the
detectors is due to the fact that the measurements
were taken at d.., instead of the reference depth.
Figure 3 displays the comparison of values for water’s TMR as determined by the scintillator
detector and an ion chamber.

Figure 2 Measuremeﬁt of IMRT modulation factor

Figure 1 Measurement of TMR
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