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Abstract:

The aim of all radiotherapy treatment is to precisely deliver a
prescribed dose of radiation to a tumour volume while simul-
taneously sparing the organs at risk (OARs) surrounding this
tumour. Radiation therapy has evolved and the method of radi-
ation generation varies, ranging from the controlled emission
of gamma rays from a Cobalt 60 source to the production of
particles such as; photons, electrons and protons produced in
linear accelerators. The high energy photons employed during
tumour treatment can interact with components of the gan-
try such as lead jaws, and produce particles that may contam-
inate the treatment beam. These contaminants are produced
through various interactions with the photons and the absorb-
ing medium such as; Compton Interaction, Photoelectric Ef-
fect and Pair Production. Photons have more penetrating pow-
er than charged particles of similar energy, and as they traverse
a medium there is energy transformation to electron energy(1).
The prospect of an interaction per unit distance travelled is
denoted by the principle N=N_0 e”\-ux), where p is dependent
on the energy of the photon and the materials through which
it travels(2).

The aim of this paper is to conduct beam quality measure-
ments and verification for treatment plan quality assurance in
radiation therapy. An IBA Pharma type ion chamber (FC65-G)
and electrometer (IBA Dose 2) were used to obtain ionization
charges for an 18MV and a 6MV photon beam from a C-Series
linear accelerator. These measurements were taken using a 1D
water phantom, dimensions 40cm* 35cm*34.5 cm at a source
to detector distance (SDD) of 100cm with the chamber 10cm
beneath the water surface. The “K” (quality conversion factor)
was calculated using the TPR20, 10 method. Two sets of mea-
surements were taken at a depth of 20 cm and 10 cm beneath
the water surface at a source to detector distance of 100cm.
Three measurements were taken for both photon energies at
polarities of +300, -300 and +100 on the electrometer. Ka val-
ues were calculated using the TPR20, 10 principles outlined
in the TRS 135 protocol. The Ka value for the 6MV photon
was determined to be 0.996 Gy while that for the 18MV was
0.973 Gy. These Ka values were then used to determine the
tabulated percentage depth dose (PDD) for the photon ener-

gies. The tabulated PDD’s were 0.665 and 0.788 for the 6MV
and 18MV beam respectively. From equation 2, Dw (10cm) for
6MV photon was calculated to be 0.68 Gy and that for the 18
MYV photon was 0.81 Gy. The absorbed dose of the treatment
unit at Dmax (Eq. 3) was calculated to be; (1I8MV) 1.03 Gy and
(6MV) 1.03 Gy.
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