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A Study of Dosimetric Characteristics of a Diamond Detector
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Abstract - It is difficult to determine dosimetric characteristics for small field photon beams since
such small fields do not achieve complete lateral electronic equilibrium and have steep dose
gradients. Dosimetric characteristics of small field 4, 6, and 10 MeV photon beams have been
measured in water with a diamond detector and compared to measurements using small volume
cylindrical and plane parallel ionization chambers. Percent depth dose (PDD) and beam profiles
for 6 and 10 MeV photon beams were measured with diamond detector and cylindrical ion
chamber for small fields ranging from 1x1 to 4x4 em’.  Total scatter factors(S.p) for 4, 6, and
10 MeV photon beams were measured with diamond detector, cylindrical and plane parallel ion
chambers for small fields ranging from 1xl to 4x4 cm’. The Scp factors obtained with three
detectors for 4, 6, and 10 MeV photon beams agreed well (£1.2%) for field sizes greater than
2x2, 2.5x2.5, and 8x3 cm’, respectively. For smaller field sizes, the cylindrical and plane parallel
ionization chambers measure a smaller S, factor, as a result of the steep dose gradients across
their sensitive volumes. The PDD values obtained with diamond detector and cylindrical
ionization chamber for 6 and 10 MeV photon beams agreed well (¥1.5%) for field sizes greater
than 4x4 cm’. For smaller field sizes, diamond detector produced a depth-dose curve which had
a significantly shallower falloff than that obtained from the measurements of relative depth-dose
with a cylindrical ionization chamber. For the measurements of beam profiles, a distortion in
terms of broadened penumbra was observed with a cylindrical ionization chamber since diamond
detector exhibited higher spatial resolution. The diamond detector with small sensitive volume,
near water equivalent, and high spatial resolution is suitable detector compared to ionization
chambers for the measurements of small field photon beams.
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Table 1. Total scatter factors(Sc,p) for 4, 6, and 10 MeV small photon beams measured with
diamond detector, plane-parallel, and cylindrical ionization chambers.

Field size 4 MeV Photon 6 MeV Photon 10 MeV Photon
) Dianons B G [Dhmend D G Dot o s
10.0x10.0 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
4.0x4.0 0.927 0.924 0.921 0.922 0925 0.924 0922 0.917 0917
35x35 0.922 0915 0914 0914 0918 0915 0.912 0.906 0.906
3.0x3.0 0914 0.905 0.904 0.908 0.907 0.906 0.900 0.889 0.889
25x25 0.904 0.891 0.888 0.899 0.895 0.891 0.881 0.865 0.861
2.0x2.0 0.879 0.858 0.852 0.891 0.869 0.866 0.856 0.825 0.821
15x1.5 0.807 0.773 0.763 0.8 0.810 0.805 0.801 0.751 0.737
1.0x1.0 0.626 0578 0.558 0.742 0.643 0.634 0.684 0.585 0.560

Diamond Cylindrical polystyrene

casing
7.3mm

20mm

Fig. 1. Schematic drawing of the PTW diamond detector[7].
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